UNIVERSITY OF SASKATCHEWAN

College of Medicine

OFFICE OF THE VICE-DEAN RESEARCH
MEDICINE.USASK.CA/RESEARCH.PHP




Contents

Group 1: Anatomy, Physiology & Pharmacology

Group 2: Biochemistry, Microbiology & Immunology

|
Group 3: Community & Indigenous Health
Group 4: Medical Education
Group 5: Medical Imaging
Group 6: Obstetrics & Gynecology
Group 7: Oncology
Group 8: Pediatrics

Group 9: Psychiatry
Group 10: Quality Improvement

Group 11: Surgery






Erica Andres (Dr. Robert Laprairie)
Pharmacodynamics of Nine Synthetic Cannabinoid Receptor Agonists at CB1R and CB2R

Synthetic cannabinoid receptor agonists (SCRAs) are a novel class of

psychoactive substances showing high prevalence in illegal markets.

Unlike THC, a partial agonist of the type one and type two
cannabinoid receptors (CB1R and CB2R), SCRAs can be full agonists
of these receptors. This likely accounts for the increased instances of
adverse effects from SCRA usage including tachycardia, vomiting, and
psychosis. In order to better inform regulations made by Health
Canada regarding these drugs, these compounds and their activity at
CBIR and CB2R needs to be characterized. Nine different SCRA
compounds are to be tested in vitro for their pharmacodynamics at
CBIR and CB2R.
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nthetic cannabinoid receptor
agonists (SCRAs), also known as

“spice” or “K-2” compounds, are one
of the fastest growing classes of
recreational drugs in Canada.'?

* SCRAs were originally intended to

aid in drug development but are now
used  recreationally  for  their
psychoactive effects.'

* SCRAs may bind type 1 (CB1R) and
type 2 (CB2R)  cannabinoid
receptors.’

* SCRAs can be full agonists of these
receptors as opposed to  A’-
tetrahydrocannabinol (THC), which is
only apartial agonist.”

» Because SCRAs can be more active at

CB receptors, this likely accounts for the

increased number of instances of adverse

effects and overdoses caused by SCRAs
when compared to THC.?

Synthetic cannabinoid:
full agonist

-
li Greater effect

* THC:
partial agonist

v
* SCRAs are currently illegal in Canada
and the EU but remain accessible
throughillegal onlinemarkets.'

1. Characterize the pharmacodynamics of
nine novel SCRAs at CBI1R and CB2R

Provide Health Canada with needed
information to inform their policies and
regulations around thesedrugs

Agonists at CB1R and CB2R

Pharmacodynamics of Nine Synthetic Cannabinoid Receptor

Erica Andres1, Roberta Costi2, Davide Lalongo2, Valentina Noemi Madia2, Robert Laprairie1

CollegeofPharmacyandNutrition,University ofSaskatchewan

Departmentwof Chemistry and Technology of Drug Design, Sapienza University of Rome
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Inhibition of FSK-stimulation cAMP accumulation in CHO-K1 cells stably expressing human CB1R
and treated with SCRA compounds, shown as cAMP inhibition fold relative to vehicle.

2 appear to be inactive at

2.RC1136 and RC1151 appear to be
CBI1Rinverseagonists.

3.RC1203, RCI1596, and RC2304
appear to be CBIR agonists, but
additional work comparing against the
reference  agonist CP55,940 is
required to determine whether these
compounds arefull or partial agonists.

1.Test all nine compounds at CBI1R and
CB2R  in  vitro for their
pharmacodynamics
2.Take up to two of the most potent
compounds for an in vivo assessment in a
mouse model
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Ty Deutscher (Dr. Justin Botterill)

Evaluating the Role of Dorsal Mossy Cells in Cognitive and Affective Behaviors Using Optogenetics

The dentate gyrus (DG) is a region in the hippocampus that is critical for cognitive

and affective behaviours. Mossy cells (MCs) of the DG remain understudied and are
of particular interest because of their proposed role in novelty detection and anxiety-
like behaviours. Recent studies suggest that dorsal and ventral MCs differ in gene
expression, morphology, and circuitry. However, no study to date has directly
compared the contributions of dorsal and ventral MCs to diverse hippocampal
functions. To investigate these comparisons, we injected an adeno-associated virus
(AAYV) encoding the light-sensitive inhibitory protein eOPN3 into the dorsal hilus of
dopamine receptor D2 transgenic mice (Drd2-Cre). We then used optogenetics to
selectively silence dorsal MCs during a battery of cognitive and affective behaviour
tests. Dorsal MC inhibition did not affect anxiety-like behaviour in the open-field test
or elevated plus maze and did not alter contextual fear conditioning. However, dorsal
MC inhibition significantly reduced novel object discrimination and produced a
trend toward impaired novel location discrimination. These preliminary results
suggest dorsal MCs play a significant role in novelty detection while having limited
contributions to affective behaviours. Future experiments aim to target ventral MCs
to compare functional differences between dorsal and ventral MC populations.
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Evaluatin the Role of Dorsal Mossy Cells in Cognitive and Affe

Behaviours Using Optogenetics
Ty Deutscher!, McKenna Bolger?!, Caleb White?, Kirk Mulatz?, Justin Botterill

Department of Anatomy, Physiology, and Pharmacology, University of Saskatchewan, Saskatoon, SK, Canada

Introduction

The hippocampus is 4 brain region in the medial temporal lobes tha
critical for leaming, memory, and emotional responses’,

The hippocampus can be functionall divided into dorsal
and ventral domains in rodents, which correspand to.the posterior and

et
upmgmelks
Methods

Ethics: All procedures were conducted in accordance with the University of |

underwent stercotaxic sumgery. Mice were ety
attached to o siercotaxic frame. A bilaieral craniotomy was made above the

Scarlett) or
an inert control fluorophore (DIO-mCherry) was injected bilaterally in the hilus
of the dorsal hippocampus. Optical probes were inserted bilaterally at the site of
injection. Mice recovered for 3 weeks before behaviour testing.
During behaviour testing, a PlexBright 4 Channel Optogenetic
Controller with Radiant v2 and a PlexBright Dual LED Commutator were used
for optogenctic stimulation. Mice had their optic fiber probes connected 1o a
Plexon patch cord to deliver a 532nm light at 1 Hz frequency for MC silencing
(€OPN3) or control stimulation (mCherry).
Analysis: AnyMaze software was used for mouse tracking and video scoring.
GraphPad Prism was used for statistical analy; h
Open F‘dd Test (OFT): Mice freely explored a square box (Fig. 2) while
receiv nm light stimulation for 10 minutes.
Elevated Plus baze (EPM): ¢ freely explored elevated maze with two open
arms and two closed arms (Fig. 8) while receiving 532nm light stimulation for
10 minutes.
Novel Object Location (NOL): Training phase: miice received $32nm light
stimulation andexplored a square box with twa identical objects. for 10 minutes
i ing and without opogenctic simlation,
moved to a new

Novel Object Recognition (NOR): Tra ived $32nm light
stimulation, were placed in a square box with two identical objects
from thase used in NOL and explored for 10 minutes (Fig. 19). Testing phase: |
hour after training and without optogenctic stimulation, mice were placed in the
same box with one of the objects replaced with a novel object (Fig. 19) and

lored for 10 minutes.

al Preference and Novelty (1

were acclimated to empty three-chamber box twice before testing.
explored the three-chamber box for 10 minut
container and the other container left empty (Fig.
placed in the previously empty container, while \he Panitiar mouse remined in

both tests. Mice in containers

Contextual Fear Conditioning (cFe Trnurlng phase: Without optogenctic

stimulation, mice explored the fear box for a 2-minute baseline period with no

shacks and subsequently recei shocks spac i art (Fig.
. &

were anesthetized with a high dose of avertin and transcardially
pcﬁ\ncd with phosphate-buffer solution (PBS) and 4% paraformaldehyde (PFA)
90-minutes post-CFC. 50um coronal brain sections were cover slipped for
imaging using the Zeiss Axio Observer 7 high-throughput fluorescence
i fy viral expre:
en

Open Field Test

Figure 2. Op
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Results

OFT: Mice generally spent more time in the outer zon than the inner zone

Elevated Plus Maze

B00- =

). No differences were obscrved between ireament groups.

: Trainiy s explored both objects similarly and did not discriminate
between objects A and B, Tewmg: The DR of the conirol group was greater than
the experimental group (Fig. 17) sugg crimental group was less

: ¢ explored both objeets similarly and did not discriminate
between objects A and B (Fig. 21). Testing: The DR of the control group was.
y greater than the cxperimental group (Fig. 22) suggesting the
experimental group was less able to discriminate between the novel and familiar
objects than the control group. This result is consistent with the hypothesis that
ncing dorsal MCs m: air novelty detection.
ig. 25) however a larger sample
size is required to determine ‘whether there s an offct, Mice in both trestment
groups ;mr.n spent more time cxploring the mouse container than the empty
o2 8 TCSN: Mice in the experimental group travelled
ignificantly less distance than the contrl group (Fig. 27). The positi

the cOPNS group reltive to the control group indicues the mice spent mre
s this slightly
contradicts our prediction. that MC silencing should impair novelty detection,
this observation did not reach sgnificance. Boh teatment groups spert more

time exploring the novel mouse than the familiar mous 9).
There was no observable difference in fear training or retrieval with MC

manipulations (Fig. 31 and 32).

Discussion and Future Directions

W weresble t silence dorsal MCs using optoge

Discrimination Ralio

Static  Moved

NOR Testi

tis while simultancously

-like|

n.
support our prediction that dorsal MCs are preferentially

volved in cognition and novelty detection.

¢ to the short nature of the project, we have not confirmed viral targeting|

aninsks. C.
th viral expression and eliminate potential outliers.
Future experiments plan to target ventral MCs to determine their contribution
ve behaviours and to compare the effect of silencing dorsal vs
ventral M
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Annika Dixon (Dr. Eric Noyes)

Sebum and Cerumen Analysis for the Identification of Biomarkers in Parkinson's Disease and Related Disorders".
First choice for category is Anatomy, Physiology & Pharmacology. Second choice for category is Biochemistry,
Microbiology & Immunology

The worldwide prevalence and incidence of Parkinson’s disease (PD) are rising, yet diagnostic
investigations remain scarce. Clinical diagnosis of PD is approximately 80% accurate at first
assessment but increases to >97% when assessed by a movement disorders subspecialist after 5
years of disease duration, particularly due to initial difficulty in differentiating PD from
various mimic syndromes. Detection of signature volatile organic compounds (VOCs),
metabolic products in biofluids reflecting the body’s health status, may aid in differentiating
PD and PD-mimic syndromes; These can be isolated from easily accessible biofluids such as
cerumen and sebum. Early analysis from our lab has identified seven VOCs of interest which

demonstrate segregation of PD from PD-mimic syndromes and healthy controls (p<0.0001).

Retrospective chart review was conducted on 222 of these participants with corresponding
cerumen and sebum samples, allowing us to further characterize collected clinical and
demographic data. This work established foundational data for performing multivariate
analysis, with the goal of understanding whether any clinical and demographic variables affect
VOCs sample results. Such analysis will provide further insights into the utility of these
biofluids as biomarkers and may help develop non-invasive diagnostic tools in PD and related
disorders.
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2 patients {110 female, 112 male)
i, residence, and cthmdcity.
sease onsed, discase duration, discase staging

Parkinson's  discase

presence of non-motor features of PO oguch as anesmia and iselated rapid oye
that sid i ihe movement skeep belaviowr disorder (iIRBDY), mini-mental sates exam soore, and
| diagnosis of PD include genetic testing results.
lized Imaging, spinal fleid
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which ane sc
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narker screcning are desirable
for aiding in PD diagmosis;
One such approach is the detection
of  wmique  wolatile
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{Cenum i nooil {sehum)
samples in PD paticnts, those with
PD-rmimmic syndromes, and healthy
controls.
Early amnalysiz from our lab has % ol
identificd seven VOCs of interes
which demonstrate segregation of
PO from PD-mimic syndromes and
healthy controls (p=0.0001).
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CONCLUSIONS

This work established foundational
climical and demwographic data for
performing  mu iate  analy
with fhe pgoal of understanding
whether any variahles affect VIOCs
sarmple resulis
We hypothesize that the unique
VOCs in participants of a single
category  will be  affected
demographic and clinical variahles
o will  continuwe o

ipants with a goal of
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PD} subjects, 100 control subjects,
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Maureen Ekwunife (Dr. Sébastien Gauvrit)
Investigating the roke of Elk3 in zebrafish lymphatic development

Lymphatic vessels, lined by lymphatic endothelial cells (LECs),
mediate interstitial fluid drainage and immune cell trafficking. Despite
their critical physiological functions, the molecular mechanisms
regulating LEC development remain poorly understood. ELK3, an ETS
family transcription factor, regulates vascular endothelial growth
factor (VEGF) receptor signaling during vascular development.
Previous studies have shown that ELK3 regulates LEC migration, tube
formation, and vascular permeability, suggesting a potential key role
in lymphangiogenesis.

Here, we developed new genetic tools to investigate the role of EIk3 in
vivo during zebrafish lymphatic vascular development. Using
CRISPR/Cas9 genome editing, we generated a knock-in line in which a
fluorescent reporter is driven by the endogenous elk3 promoter while
simultaneously disrupting Elk3 function. Reporter expression in trunk
vessels confirmed both successful genomes editing and elk3 expression
in the developing vasculature. To further determine loss-of-function
phenotypes, we designed and injected multiple guide RNAs targeting
elk3 exons and assessed injected embryos for lymphatic defects.

In parallel, we tested a whole-mount Elk3 immunostaining protocol,
which will require further optimization. Together, these tools establish
zebrafish as a tractable in vivo platform for dissecting the molecular

regulation of Elk3 during lymphatic vascular development.
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Investigating the role of the transcription factor

in zebrafish lymphatic development

Maureen Ekwunifel, Ana Gabriel!, Liubov Lobanoval, Zyna Hernandez!, Wrynan Munabirul®, Sébastien Gauvrit!

URVERSITY OF SASEATCREWAN

College of Medicine

DI UIASK.CA

!Department of Anatomy, Physiology, and Pharmacology, College of Medicine, University of Saskatchewan

INTRODUCTION

MATERIALS & METHODS

Lymphatic endothelial cells (LECs) form the
inner lining of lymphatic vessels and regulate
essential processes, including interstitial fluid
transport, vessel

lymphangiogenesis

1. Zetrafish breeding

ELK3, an ETS-family transcription factor, is SR Sl oRETR
expressed and transcriptionally active in LECs, s
suggesting an important regulatory role

within the lymphatic endothelium(4).

ELK3 regulates key cellular processes required
for Ilymphangiogenesis, including LEC
proliferation, migration, tube formatien, and
vascular permeability(4).
ically, ELK3 positively regulates
a major receptor for VEGF-C
that drives LEC growth and
lymphatic vessel development(1)(7).

CRIMP: CRISPR/Cas9 Genome Editing

2. Collection of fertiized
ol

1. Collect pool
of o s

3. Incubate with primary
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RESULTS
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ement membrane, anchoring

and lymph transport,

OBIJECTIVES

» To develop new genetic tools to manipulate
elk3 expression.

Wildtype

To test the hypothesis that Elk3 signalling is
essential for lymphatic vessel development

HYPOTHESIS

1 will test the hypothesis that EIk3 is expressed
by lymphatic vessels and is required for the
proper formation of the lymphatic vasculature.

Figure 6: T7 Endonuclease A
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Eyé distance
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Figure 7, eik3 CRISPR
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ure 78- Representative dorsal
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WT elk3 Crispr :

MATERIALS & METHODS
Breeding Strategy for Identifying Potential Elk3
Founder Fish
1. Zebrafish Breeding in Tank 2. Sereen for blue fluorescence using

Adult FO

ot
CONCLUSIONS AND FUTURE DIRECTIONS

* Generated Elk3 CRISPR-edited embryos with
potential targeted elk3 disruption.
Edema observed in injected CRISPR embryos
suggests a role for elk3 in lymphatic
development.
CRIMP-positive embryos were identified by
fluorescent reporter expression.
Future work will establish stable lines and
evaluate lymphatic vascular phenotypes.
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Mahrukh Hassan (Dr. Michelle Collins)
Exploring the Effects of PITX2C Deficiency on Fatty Acid Metabolism

PITX2 (paired-like homeodomain transcription factor 2) is strongly
associated with atrial fibrillation. Targeted central carbon
metabolomics and RNA  sequencing of  Pitx2c-deficient
cardiomyocytes reveal that fatty acid metabolism is amongst the top
dysregulated pathways. However, it is unknown how exactly the
pathway is impaired. We hypothesize that PITX2C regulates the
handling of fatty acids in cardiomyocytes. The experiment treated
control and Pitx2c-deficient neonatal rat cardiomyocytes with BSA or
high fatty acid media. The cells were then stained with BODIPY and
analyzed using fluorescence microscopy. We found no significant

difference in lipid droplet area as a percentage of total cell area but a

significant decrease in the number of lipid droplets for both control
and knockdown cells when treated with the high fatty acid media.
These findings suggest that high fatty acid exposure alters lipid droplet
distribution in cardiomyocytes without significantly changing the
overall area occupied by lipid droplets.
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g vy Exploring the Effects of PITX2C Deficiency on Fatty Acid

Metabolism
Mahrukh Hassan, Andy Kim, Michael Norrie, Michelle Collins

INTRODUCTION MATERIALS AND METHODS

Post-natal day 2 rat pup heart Atrial cardiomyocyte primary The Change in Iipid drOpIEt
dissection and isolation of cell culture and SIRNA LU letoatif\iz;d el accumulation between control

e ot Gl e and PITX2 deficient cells was

Disorganized not statistically significant.

electrical activity.

Thus, lipid droplet accumulation

Atrial Fibrillation Risk Factors
Modifiable Non-modifiable

* Excessive alcohol ¢ Age
consumption * Genetics

« Sedentary lifestyle * Sex

* Obesity

Atrial Fibrillation (AF) is the most
common type of supraventricular
arrythmia. The PITX2 gene is
strongly associated with AF.

PITX2C transcriptionally regulates atrial metabolic
processes.
(Oxidative Phosph

Developing Pitx2c
knockdown model.

is not a mechanism of fatty acid
metabolism dysfunction.

FUTURE DIRECTIONS

Further work required to
understand how PITX2 regulates
fatty acid and glucose
metabolism.

Continue with Western Blots to
examine protein levels of key

fatty acid metabolism enzymes.

™ 8%BSAInDMEM | | Paimitate: 100uM | REFERENCES
(no glucose) Oleate: 100uM ‘ " " "
[1] Kim A, Gauvrit S, Vizeacoumar FS,

RESULTS Collins MM. PITX2C deficiency promotes
arrhythmogenic remodelling via oxidative
Lipid Area as a Percentage of Total Cell Area Comparison of Number of Lipid Droplets stress in atrial myocytes. J Mol Cell Cardiol
ns Fokk Plus. 2026;17:100858.
P - doi:10.1016/j.jmcepl.2026.100858.
Fig. 1 Bulk RNA-seq analysis of Pitx2c-deficient cardiomyocytes. [1]
Loss of PITX2C decreases glycolysis.
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Aniela Zyna Hernandez (Dr. Sébastien Gauvrit)

Investigating bidirectional heart—brain vascular cross talk in zebrafish models of atrial fibrillation

Atrial fibrillation (AF) is the most common cardiac arrhythmia and a major
risk factor for ischemic stroke. Although AF-associated thromboembolism is
well established, the effects of cardiac dysfunction on cerebrovascular integrity
before stroke remain poorly understood. Furthermore, the brain-heart
relationship is bidirectional, and emerging evidence suggests ischemic stroke
is also capable of affecting cardiac function.

This project aimed to utilize the zebrafish model, which offer high genetic
similarity to humans, rapid development, and optical transparency that
enables simultaneous visualization of the heart and brain. Using a pitx2c loss-
of-function model of AF, we investigated the early effects of cardiac
dysfunction on blood-brain barrier (BBB) integrity. Immunofluorescence
analysis showed reduced brain vascular structure in pitx2c mutants, while

transcriptomic analysis indicates reduced expression of junctional markers

such as cldn5a and cdh5, involved in maintaining BBB integrity. Transporter,
endothelial, and pericyte markers show no apparent changes, suggesting
altered BBB integrity rather than changes in endothelial or pericyte identity.
In a complementary approach, a targeted optogenetic stroke model will be
developed to examine whether ischemic injury alters cardiac function.
Together, these studies will provide insight into the bidirectional mechanisms
linking cardiac dysfunction, cerebrovascular integrity, and ischemic injury.
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SASKATCHEWAN
models of atrial fibrillation (AF)
Aniela Zyna Hernandez', Liubov Lobanova'!, Wrynan Munabirul', Ana Gabriel', Michelle Collins?, Sébastien Gauvrit!
' Department of Anatomy, Physiology, and Pharmacology, College of Medicine, University of Saskatchewan.

BACKGROUND MATERIALS AND METHODS CONCLUSIONS

Atrial fibrillation (AF) is the most common cardiac Glut1 immunostaining and genotyping of 5 days post fertilization (dpf) pitx2c +/- larvae * Immunostaining of pitx2c-~ larvae showed a
a"h)"h""‘a- characterized by an iegular heart e trend toward weaker Glutl localization in
rhythm!'. brai ; "

b : B F . ain  vasculature, suggesting  potential
AF increases the risk of ischemic stroke that is ‘ N & q
commonly associated with cardicembolism?, while ! sl | E al_lerzat\c:ns in cersbr_ovasr:l:u\ar rljnlegrltya 5
emerging evidence also suggests a role for — pitx2c-/- mutant brains showed a trend towar
neuroinflammation®. . N reduced expression of the junctional

si scopy t

The blood-brain barrier (BBB) is a specialized GE#.',E’,.”;’}micﬂﬁm @ Edempostiontizatone) (3 o ons ot e S e markers cldnsa and cdh5. In contrast,
vascular barrier that protects the brain by regulating lmmuno&iﬁlm:mananh- ey e e i phatie e ponane ™ endothelial cell markers, transporters, and
exchange between the bloodstream and brain . the visibls brain vasculature._ pericyte markers remain largely unchanged,
tissue®. Disruption of BBB integrity may increase Quantitative polymerase chain reaction (qPCR) analysis of adult pitx2c mutant and wild-type brains suggesting altered brain vascular integrity
susceptibility to cerebrovascular injury. rather than reduced blood vessel densit;
PITX2C is a cardiac-specific transcription factor that (B) - Y
plays a role in heart development and cardiac rhythm e i i
regulation?, Future directions

Zebrafish pitx2c loss-of-function phenocopies human _— o o T * Increase the number of brains analyfzed VfDV
AF, including reduced mean blood flow velocity W'“;',,";z-gm:,f;;” @ Ammmerme  (3) DNAwms amokfed for soodlo gonos (od% vegtz AT piaih. gPCR beyond the current three biological
and atrial blood pooling? oociod 1 Germine o300 Tveshol () vaoes replicates to further assess changes in BBB
Brain Proposed strategy for optogenetic stroke model junctional markers.
To functionally assess blood-brain barrier
A![l'd"’luﬂrllcn - . " - "

brain —‘ T~ integrity, we will perform a permeability assay
using Rhodamine B-conjugated dextran of
"\ different molecular weights to assess extent of

. BBB leakage.
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* The direct effects of AF on brain blood vessel
structure and integrity have not been well
characterized, highlighting the need for experimental
models to investigate the heart-brain relations|

Zebrafish model for brain-heart research

* ~70% of human protein-coding genes have zebrafish
orthologues®.

Conserved molecular mechanisms result in brain
organization that closely parallels that of mammals’, WY pitx2esi- pitxzed-

High fecundity and rapid development enable 2 i e atal et e

E"K?\Em disease model\lng. ’ Figure 3. (A) Gluti vascular phenotype scoring criteria. Strong, moderate, and weak phenotypes were defined by the e.:lentandcam-nuu of Glut1-positive brain vasculature,
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Isabelle Monsman (Dr. Anand Krishnan)

Revealing a new interacting partner for MANF for its neurotrophic actions

Peripheral Nerve Injury affects millions of people, often resulting in
irreversible loss of function. Despite this, there are currently no
pharmacological treatments available. Mesencephalic Astrocyte-derived
Neurotrophic Factor (MANF) is a growth factor we previously showed to
promote nerve regeneration in animal models. The mechanism of MANF’s
growth-promoting actions is currently unknown. Prior to this project, Bio-ID
was used to identify major signalling molecules associated with MANF. One hit
from the Bio-ID was GDNF Family Receptor al (GFRal), a membrane-bound
receptor that partners with GDNF to support axonal regeneration and
Schwann Cell (SC) plasticity, the same effects MANF was found to promote.
Given this, we hypothesize that MANF interacts with GFRal in its growth

promoting actions. We used a Co-Immunoprecipitation assay to confirm

physical interaction between MANF, GFRal, and other common partners in
GFRal signalling in SCs. Next, shRNA knockdown was used to suppress
GFRal expression in SCs in order to evaluate the role of GFRal in MANF-
driven proliferation and molecular changes. Cell proliferation (MTT) assays
showed that cellular proliferation was suppressed after GFRal depletion,
further supporting the hypothesis that GFRal is critical for MANF’s activity.
Overall, this project suggests a potential role for GFRal as a receptor for
MANTF.
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INTRODUCTION MATERIALS AND METHODS RESULTS
{ Effect of GFRa1 KD on ERK Signaling in S16-MANF Cells

MANF and Peripheral Nerve Regeneration Co-Immunoprecipitation (Co-IP) Assay Knockdown (KD) of GFRal Effects of GFRal KD on MANF’s Actions
= peripheral Nerve Injury affects millons of peopl I I T
et s e ) (NG RGNS SER00 %7 often resuig ln Ieversible = The Schwann Cell (SC) line 516 was used. + Control and GFRxl shRNAS were purchased from Cell Proliferation Assay (MTT Assay)
loss of functions. e e . Vestorbaldes + 500 ug/mL MTT was added 24, 48, and 72
At present, no effective pharmacological therapies are available for peripheral ° The cells were transduced with lentivirus carrying X i i post-Dox el -Lrstion 1o S16:MANF or;
lasid Dox Dox}inducible MANF (L-Dox MANF) and || + 516 cells previously transduced with L-Dox MANF ShRNA S16-MANF cells to evaluate the
UEE(Ed with 1 pg/mL Dox to overexpress MANF. were incubated with either control shRNA or GFRal effect of MANF and GFRal KD on cell
shRNA (25 MOI) for 24 h. proliferation.

PERKERK

dmaom

fi h hat M halic A D
Qure iecerk jfindings Showed  thet. Mesencaphaic, sAstrocyts Derlved « 1 mg of total protein collected from L-Dox MANF was
Neurotrophic Factor (MANF) promotes nerve regeneration in animal models.? I
incubated on agarose beads precoated with control The cultures were treated with 30 ug/mL puromycin || Molecular Changes
16 or GFRa antibody for 24 h. for 24 h, followed by GFRal knockdown validation + Western blot was performed to examine
using western blot. ERK signaling in S16-MANF and shRNA
To explore the mechanism of action of MANF, our lab recently performed a Bio- analysis with western blot. SIE-MANF cells after supplementation
D assay and identified potential interacting partners of MANF.* Wb oo
_p \ Tsm 30m 4w 6m 15n 3om dSm 6w

Fig 1: A cartoon showing Bio-1D workflow. i - Pl GFRa1shANA
. o Fig.10: (A) Representative images and quantification of western blot shows

3 . P
Potential Interacting Partners of MANF 5 N N . 5 ; )

Fig. 4: Workflow of Co-IP assay Fig. 5: Workflow of GFRad knockdown experiment Fig. 6: Workflow of molecular studies PERK upregulation in 516 cells following Dox-induced MANF expression
e~ (mean + SE; One-Way ANOVA; n=3; *p<0.05, **p<0.01, ***p<0.001). (B)

+ Our Bio-ID assay result suggested that six major signaling modules are
Representative images and quantification of western blot shows pERK

associated with MANF: GFRad, Sema/Plexin, ECM/Integrin, IL-6, Protein
rocessing in ER, and Protease remodeling modlules.
P 7 - RESULTS upregulation in 516 cells treated with GFRa shRNA, compared to cantrol
shRNA treatment, following Dox-induced MANF expression (mean S|

IMANF Interacts with GFRal and RET One-Way ANOVA; n=3; **p<0.01).

CONCLUSION

Co-IP assay shows that MANF physically interacts with GFRad.

Fold change

Although a promising therapeutic candidate for nerve repair, the mechanism of
MANF’s growth promoting actions is currently unknown.
Loty ® v « After, the bound protein fraction was eluted for

Fold changs

Ltcr TR € Forr oy
Co-IP assay also shows the presence of RET, suggesting that MANF activates
the canonical signaling pathway of GFRa,
proliferation (MTT) assay shows suppression MANF-driven SC proliferation
after GFRal depletion, indicating that the function of GFRal is critical for
MANF’s actions.

Western blot data shows inconclusive results on the affect of MANF on ERK
signaling (GFRaL KD and control shRNA treated S16-MANF shows inconsistent
5 " results).
\ Fig. 7: Co-IP shows the presence of MANF (A), GFRa (B), and RET (C), indicating that GFRa1 physically interacts with MANF and RET. (Ab FT — Flowthrough
o-1D assay result shows 149 potential interacting hit candidates for MANF, | || of Unbound Antibody, Protein FT — Flowthrough of Unbound S16 MANF Protein, E — Eluate of Antibody-Protein Complex, Input — 516-MANF Protein). Overall, our observations show that GFRa. s  potential receptor for MANF.

Fig 2: Bi

distributed into six major signaling modules. Blue modules relate to peripheral —ee ks Brro%patrp pporrnhoao M /Vl o pnBpp d u pn npaunn°- o

nerve regeneration; orange modules relate to MANF' other functions, GFRa1 KD in $16 cells pre-Transduced GFRol Knockdown Suppresses MANF-Induced Proliferation of 516 Cells FUTURE DIRECTIONS

+ Among the six modules shortlisted, GFRal signaling has been shown to with L-Dox MANF
Re-examine ERK signaling in S16-MANF cells.

promote axon regeneration and Schwann Cell (SC) plasticity, effects which | | A

s
MANF has also been observed to promote. A conrol shRNA  GFRa1 shRNA * Investigate whether GFRal is critical for MANF-driven neurite outgrowth

in primary neurons.

* GFRal acts through canonical and non-canonical signaling, with GDNF and

RET involved in the former and GDNF and N1CAM involved in the latter. Examine the role of MANF in GDNF-GFRal interaction (GDNF is a natural

ligand for GFRacl).

H

% Proliferation
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Fig 3: An illustration of GFRa1 canonical (right) and non-canonical (left) signaling.®

HYPOTHESIS

Our Bio-ID result suggests that MANF's mechanism of action is linked to

GFRa1 signaling. Based on this and, given that MANF and GFRadl have

similar effects on axon growth and SC plasticity, we hypothesize that

MANF interacts with GFRal in its growth promoting actions. Krishnan, and the other lab members for all their support and
mentorship over the summer.

OBJECTIVES Fig. 8 (A) Western blot image
shows  knockdown  efficiency of — — —_— This project was funded by the Biomedical Summer Research Award
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1.Examine the physical interaction of MANF, GFRal, and other partners GFRal in S16 cells transduced with || Fig, 9; (A,B) MTT Assay shows significant increase in proliferation of $16 cells overexpressing MANF (S16-MANF) at 24
of the GFRal signaling module using Co-Immunoprecipitation assay. L-Dox-MANF. (B) Quantification of || h and 48 h (mean = SE; standard t-test; n=10; *p<0.05). (C,D,E) MTT assay shows significant decrease in proliferation e — UN[\/ ERSITY OF
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Janelle Proctor (Dr. Michael Levin)
The role of RNA binding protein dysfunction in neuronal synaptic pathology

Synapse dysfunction and neurodegeneration drive disability in multiple sclerosis
(MS). Dysfunction of heterogenous nuclear ribonucleoprotein Al (Al), an RNA
binding protein, contributes to neurodegeneration in MS and dysregulates synaptic
mRNA metabolism. Al dysfunction alters the expression of synaptotagmin (Syt)
genes, calcium sensors that facilitate neurotransmitter release and synapse
homeostasis. We hypothesized that Al dysfunction-induced changes in synaptic
mRNA would impact synaptic protein localization, abundance, and function. To
examine the effects of Al dysfunction-induced alterations in synaptic mRNA, we
modelled Al loss-of-function by CRISPR/Cas9 Al knock-out of mouse primary
embryonic cortical neurons, performed RT-qPCR to quantify synaptic mRNA
abundance, and western blotting and immunostaining to quantify protein abundance
and localization, respectively. I found that Syt2 (p=0.041) and Kcnh3 (p=0.030)
mRNA was increased and Grinl was alternatively spliced (p=0.021) with A1 knock-
out. There was a non-significant trend to upregulation of total Syt2 protein
(p=0.087), and a visible increase of Syt2 within neuronal processes that will be
quantified in future studies. These results show that Al dysfunction alters synaptic
mRNA expression and may impact synaptic function by altering the localization of
synaptic proteins like Syt2. Changes in synaptic protein expression and localization

could disrupt homeostasis, leading to synapse dysfunction and neurodegeneration in
MS.
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* Neurodegeneration, the death and damage to neurons, Figure 1: 91.7% average KO of * IulPNP Al loss of function leads to differential
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Uday Sandhu (Dr. Changting Xiao)
Uptake of Gut-Derived Extracellular Vesicles into Rat Aortic Endothelial Cells

Extracellular vesicles (EVs) are cell-derived particles responsible for important
biological functions, such as communications with distant cells. The uptake of EVs
into target cells is crucial for their functions. The small intestine plays significant roles
in energy homeostasis and systemic health. We recently described the secretion of EV's
from the intestine; however, the functions of EVs originating from the intestine are
largely unknown. We hypothesize that gut-derived EVs regulate vascular functions.
The objective of this project is to characterize the uptake of gut-derived EVs into
cultured rat aortic endothelial cells (RAOEC). EVs were isolated from rat mesenteric
lymph (which contains gut secretions) with centrifugation at 20,000g x 20min to
remove cell debris and two rounds of ultracentrifugation at 100,000g x 90min to
remove lipoproteins and isolate EVs. Isolated EVs were fluorescently labelled by
incubating with PKH67 Green Membrane dye and ultracentrifuging twice at 190,000g
x 120 min to remove free dye and ensure purity. RAOEC were incubated with Hoechst

Blue Nuclear Stain first, followed by incubation with labelled EVs, in the presence and

absence of various endocytosis inhibitors (e.g. cold temperature and heparin or
chlorpromazine at different concentrations). Cells were imaged with an EVOS 5000
fluorescence microscope, and images were analyzed with Image] and GraphPad
PRISM. We detected significant uptake of EVs by RAOEC, which was significantly
inhibited by cold temperature and heparin. These results support that gut-derived EV's
enter aortic endothelial cells through specific endocytosis pathways. Future research
will examine the functional roles of gut-derived EVs on endothelial cell function and
health.
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INTRODUCTION MATERIALS and METHODS CONCLUSIONS

* Extracellular vesicles (EVs) are EVs were isolated from rat mesenteric lymph through ultracentrifugation. + EVs can be labelled with PKH67
bi-layered particles released by Isolated EVs were fluorescently labelled with PKH67 Green dye. green dye.
cells through various pathways, The nuclei of RAOEC were labelled with Hoechst Stain. EVs are taken up by RAOEC in a
playing roles in cell-cell EV uptake was shown by alteration of fluorescence intensity after co-incubating dose-dependent manner.
RAOEC with labelled EVs, in the presence and absence of various endocytosis Uptake of EVs into RAOEC is
inhibitors (e.g. cold temperature, heparin, CPZ). Fluorescence intensity was
analyzed by EVOS imaging.
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Hana Shaarawy (Dr. Asmahan AbuArish)

Investigating the Contribution of Ribosomal Dynamics to Integrated Stress Response Defects in
Cystic Fibrosis

Abstract: Cystic fibrosis (CF) is a respiratory disease caused by mutations in
the cystic fibrosis transmembrane conductance regulator (CFTR) gene, most
commonly the AF508 mutation, resulting in protein dysfunction and chronic
proteostatic stress. CF airways exhibit elevated oxidative stress, which may
alter epithelial adaptive responses to environmental challenges. Recent work
from Dr. AbuArish’s laboratory demonstrated that acute cigarette smoke
exposure induces robust stress granule (SG) formation in bronchial epithelial
cells through activation of the protective integrated stress response (ISR).
They also showed that this response is blunted in CF cells, which form fewer
and larger SGs. We hypothesized that this defect is caused by reduced
ribosome disassembly in CF cells. To test this hypothesis, quantitative
immunofluorescence imaging together with pharmacological modulation of
ribosome assembly were used. Our findings showed that puromycin-induced
ribosome disassembly did not restore the SG formation defect in CF cells,
suggesting that ribosome dynamics are not a determining factor.
Cycloheximide, which stalls ribosomes, caused rapid SG disassembly in both
CF and non-CF cells, highlighting the highly dynamic nature of SGs and their
non-pathogenic nature. Collectively, these findings do not support our
hypothesis and indicate that impaired SG formation in CF cells is not driven
by altered ribosome dynamics.
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BACKGROUND

Cystic fibrosis (CF) is a hyperinflammatory
respiratory disease with 70% of cases caused by
biallelic deletion of phenylalanine 508 in the CFTR
gene, also known as AF508 mutation .

This mutation causes CFTR misfolding and retention
in the ER resulting in chronic proteostatic stress.
Environmental stressors can exacerbate airway
inflammation in CF. Whether this vulnerability
reflects defects in adaptive mechanisms that
protect the airway epithelium against acute
insults remains unknown.

Recent work from AbuArish’s group showed that
human bronchial epithelial cells expressing wild
type (WT)-CFTR respond to acute exposure to
cigarette smoke by activating the integrated stress
response (ISR) pathway and forming membraneless
organelles called stress granules (SGs) % Cells
expressing AF508-CFTR formed fewer and larger
SGs, indicating a defect in the ISR pathway.

e
=1

Figure 1. ISR induction and $G
formation following exposure to stress.
Four kinases phesphorylate elF2a
leading to 5G formation.

SG formation requires ribosome-free mMRNAs?.
Whether chronically stressed CF cells form fewer
and larger 5Gs due to ribosome stalling on mRNAs #
is not known-

To test if inducing ribosome disassembly restores
SG formation in CF cells, puromycin was used.
Importantly, pathological SGs are static and
increase in size * while non-pathological SGs are
dynamic and in equilibrium with polysomes.
Cycloheximide is used to stall ribosomes on mRNAs
which induces disassembly of non-pathological

SGs.

HYPOTHESIS & OBJECTIVES

Hypothesis : The disparity in $G formation between
CF (AF508) and non-CF cells in response to cigarette
smoke exposure is due to differential ribosome
dynamics on mRNAs.

Objectives

1. Induce ribosome disassembly in both cell types
using puromycin and characterize 5G formation.
Enhance ribosome stalling in both cell types using
cycloheximide and characterize SG formation.

Investigating the Contribution of Ribosomal Dynamics to

Integrated Stress Response Defects in Cystic Fibrosis

Hana Shaarawy & Dr. Asmahan AbuArish

RESULTS

Figure 2. Immunofluorescence, fluorescence confocal
imaging and quantitative cluster analysis are the
experimental methods used to observe and quantify the
effects of modulating ribosome dynamics using Puromycin
{Purc) and Cycloheximide (CHX) on SG formation in CFBE
cells expressing WT- (non-CF) or AFS08-CFTR (CF). Acute
stress was induced by exposing cells to cigarette smoke
extract for either 1 or 2 hours. Puromycin (Puro) was added
in conjunction with CSE for the full expasure
Cyclaheximide (CHX) was added in the last 30 minute:
treatment. Water (H;0) and DMSO were used as co

Puro and CHX treat respectively,

Inducing ribosome disassembly does not restore SG formation in CF cells

CSE#H,0 |

TSE + 5 pug/mi Ruiep, |

E5E410 pg/mL Pufo

'€SE+10 ug/ml Puro

CSE+20 pg/ml Puro™
- ol

L CSE+20 fig/mL Purd’

B: 1h CSE exposure

Figure 3A: Visualizing the effect of
ribosome  disassembly on  SG
formation. Immunofluorescence (IF)
and confocal imaging were used to

in

number
ng WT- and AF508-
ize in
cells expressing AFS08-CFTR,

Figure 3B: Effect of ribosome
disassembly on SG number and size.
Inducing ribasome di embly using
Puro under 1h

conditions does not restore SGH in
cells expressing AFSO8-CFTR (CF cells)
to healthy cells’ levels.

Effect of ribosome

Yet, 5G size increases only in CF cells

Inducing ribosome stalling similarly disassembles SGs in both CF and non-CF cells
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- J s + 10pg/mL cHiiCSE20 ng/mi CHX

CSE + 50 pg/mL CHX NN

igure 4A. Effect of ribosome stalling on SG
disassembly. IF ir
5G formation in terms of 5G numbe nd
under CHX treatment conditions. IF imaging
that CHX. atment  effectively

AF508 CFBE

CSE + DMSO

¢ + 10 pg/mi cpy

CSE + 20 pg/ml CHX

di embles SGs in cells sing WT- and
AFS08-CFTR in dose dependent manner with
isassembly rate in response to S0

ese + 50 jg/ml e

RESULTS

Figure 4B. Effect of ribosome stalling on 5G number and size.
Quantitative cluster analysis shows that CHX treatment effectively
disassembles 5Gs in cells expressing WT- and AF508-CFTR in a dose
dependent manner with highest disassembly rate is in response to
50 pg/mL CHX. Cells ex g AFS08-CFTR show exaggerated
response to CHX, with several images having no 5Gs.

CONCLUSIONS

1. Impaired ribosome disassembly did not account

for the defective SG response observed in CF cells
as demonstrated by inducing ribosome
disassembly using puromycin and measuring 5G
characteristics in both cell types. Puromycin
treatment did not restore SG numbers in CF cells,
indicating that mRNA availability is not a limiting
factor in 5G nucleation.
Stalling ribosomes on mRNAs with CHX led to
similar  SG disassembly in both cell types
suggesting SGs are dynamic. This indicates that
both cell types form non-pathogenic 5Gs, hence
this aspect can be eliminated as a reason for
defective ISR signaling in CF cells.
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Shelton Reece Ziola (Dr. Michael Levin)

Investigating the Effects of Dysfunctional Heterogenous Nuclear Ribonucleoprotein A1 on
Mitochondrial Protein Abundance in Multiple Sclerosis

RNA binding protein dysfunction, hallmarked by nucleocytoplasmic
mislocalization in neurons, contributes to neurodegeneration in multiple
sclerosis (MS). Notably, dysfunctional RNA binding proteins have been
implicated in mitochondrial dysfunction in other neurodegenerative diseases
and is a key driver of neurodegeneration in MS. To model RNA binding
protein induced neurodegeneration, we transduced primary mouse
embryonic neurons with dysfunctional MS-patient derived heterogenous
nuclear ribonucleoprotein A1 (A1) mutations (N265D, P275S, and K277N)
to test the hypothesis that neuronal Al dysfunction alters mitochondrial
electron transport chain (ETC) complex subunits and mitochondrial fission
protein abundance. Using Western blotting, we found that expression of ETC
complex subunits were not significantly altered by dysfunctional Al
mutations. However, we observed a significant increase in the mitochondrial

fission protein dynamin-related protein 1 (DRP1) in neurons expressing
K277N. We also observed a significant increase in phospho-DRP1 (§616), a
marker of stimulated mitochondrial fission, in neurons expressing P275S and

K277N. These findings suggest that Al dysfunction may be promoting
excessive mitochondrial fission, potentially impairing mitochondrial function
and contributing to altered energy production. Given the high energy
demand of neurons, altered energy production may impair neuronal function
and promote cell death, thereby supporting a potential mechanism by which
A1 dysfunction contributes to neurodegeneration.
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Background

Multiple Sclerosis (MS) patients exhibit
significantly higher nucleocytoplasmic
mislocalization of the RNA binding protein
heterogenous nuclear ribonucleoprotein Al (A1)
in neurons compared to healthy controls’?

Dysfunctional A1, characterized by
mislocalization, contributes to neurodegeneration
in MS2

Mitochondrial dysfunction is a driver of
neurodegeneration in MS3

Objective & Hypothesis

Objective: Determine whether A1 dysfunction
impacts mitochondrial protein targets using
primary embryonic neurons

Hypothesis: Dysfunctional A1 will alter the
abundance of electron transport chain (ETC) and
mitochondrial fission proteins in primary
embryonic neurons

Materials & Methods

Primary embryonic neurons were
isolated from wild-type embryos

Primary neurons we!
transduced with adeno-
associated viral vectors
expressing A1 (WT) or A1 (Mut)
onDIVS

Protein lysates were collected
on DIV 14

Protein targets were examined
by Western blotting

Analysis was performed using
Imagelab software by
normalizing to average total
protein. The results for A1 (Mut)
are compared to AL (WT)

University of Saskatchewan, Saskatoon, SK, Canada

Results: Effects of Overexpression of A1 Mutations on Electron Transport Chain Complex Protein Abundance in Primary Embryonic

Mouse Neurons

A wr
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Figure 1. Overexpression of A1 mutations show no change in
NADH:ubiquinone oxidoreductase subunit B8 (NDUFB8) (<1)
‘expression. A) Western blot of NDUFBE expressing A1 (WT)
and AL (Mut). B) Corresponding stain-free total protein biot
used for normalization. €) NDUFB8 protein was normalized to
AL (WT) and expressed as mean +/- SEM (n=3) {One-way
ANOVA with Dunnett’s post-hoc test).

Figure 2. Overexpression of A1 mutations show no change in
succinate dehydrogenase subunit B (SDHB) (Cl)

expression. A) Western blot of SDHB exprassing A1 (WT) and
AL(Mut). B) Corresponding stain-free total protein blot used
for normalization. C) SDHB protein was normalized to A1
(WT) and expressed as mean +/- SEM (n=3) (One-way ANOVA
with Dunnett’s post-hoc test)

Figure 3. Overexpression of A1 mutations show no change in
ubiquinol—cytochrome ¢ reductase core protein 2 (UQCRC2)
(Cll expression. A) Western blot of UQCRC2 expressing A1

a stain-free total pratein
rormalzed to A1 (WT)and expresed as mean u SEM (n=3)
(One-way ANOVA with Dunnett’s post-hoc e

Results: Overexpression of Mislocalizing A1 Mutations in Primary Embryonic Mouse
Neurons Increases the Expression of the Mitochondrial Fission Protein DRP1

A)

WT  N265D  P2755  K277N

N - —— 0
2 ——— —
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Figure 6. Overexpression of AL mutation K277N results in increased dynamin-related protein 1 (DRP1) expression. A) Western blot of DRP1 expressing AL (WT) and A1 (Mut). 8)
Corresponding stain-free total protein blot used as the loading contrl for normalization. €) DRP1 protein was normalized to AL (WT) and expressed as mean +/- SEM (n=3) (One-way
ANOVA with Dunnett's post-ho test).
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Figure 4. Overexpression of A1 mutations show no change
in cytochrome ¢ oxidase subunit 4 (COXIV) (CIV)
expression. A) Western blot of COXIV expressing AL (WT)
and A1 (Mut). B) Corresponding stain-free total protein blot
used for normalization. C) COXIV protein was normalized to
AL (WT) and expressed as mean +/- SEM (n=3) (One-way
ANOVA with Dunnett's post-hor test).

Figure 5. Overexpression of AL mutations show no change
in ATP Synthase F1 subunit alpha (ATPSAL) (CV)

sion. A) Western blot of ATPSAL expressing A1 (WT)
and 21 (V). 8 Correspending i fre total prtei bl
wsed for normalization. C) ATPSAL protein was nor
10 A1 (WT) and expressed as mean +/- SEM
ANOVA with Dunnett’s post-hoc test).

Conclusion

Overexpression of A1 mutations does not significantly affect overall
protein abundance in targeted subunits of mitochondrial ETC complexes
-V

Overexpression of mutant Al (K277N) significantly increases the
expression of DRP1, a mitochondrial fission protein

Overexpression of mutants Al (P275S) and A1 (K277N) significantly
increase the expression of pDRP1 (S616), a marker of activated
mitochondrial fission

Increased expression of the mitochondrial fission protein DRP1 suggests
enhanced mitochondrial fragmentation, which may contribute to
impaired mitochondrial function, energy failure, and neuronal cell
death

This data therefore suggests that Al dysfunction, through mislocalization,
may contribute to neurodegeneration by promoting excessive

Figure 7. Overexpression of A1 mutations P2755 and K277N results in increased phospho-dynami
(5616) expressing AL (WT) and AL (Mut). B) Corresponding stain-free total protein blot used for norm;
mean +/- SEM (n=3) (One-way ANOVA with Dunnett's post-hoc test).

elated protein 1 (5616 (DRP1 (5616]) expres:
ation. €) pORPI (S616) protein was norm

n. A) Western blot of pORP1
04 to AL (WT) and expressed as
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Adina Antu (Dr. Oleg Dmitriev)
Nanobody-assisted Structural Analysis of Copper Transporter ATP7B

ATP7B is a membrane copper transporter that plays an important role in
maintaining cellular copper homeostasis. Mutations in the gene encoding
ATP7B results in abnormal copper accumulation in cells, leading to Wilson
disease. ATP7B contains six metal-binding domains (MBDs) involved in its
regulation; however, this mechanism is poorly understood, partly because its
complete structure has yet to be solved. Existing cryo-electron microscopy
structures lack the first four MBDs due to their highly mobile and flexible
nature. We hypothesize that nanobody binding may stabilize the MBDs in a
physiologically relevant conformation and facilitate cryo-electron
microscopy imaging of these domains Nanobodies are genetically engineered
single-domain antibodies that are highly versatile tools in protein
biochemistry due to their small size and stability. This project aimed to study
the binding of two nanobodies, 5A51 and 2R21 which target MBD4 and the
linker loop between MBD3 and MBD4, respectively. Western blot analysis
was used to confirm binding, following which the detection limits of both
nanobodies were compared. Our results demonstrated successful binding and

similar detection limits for both nanobodies. Additionally, nanobody-

mediated pull down experiments were performed to isolate the MBD1-4
fusion protein, with both nanobodies successfully pulling down the target
protein.




ATP7B is a membrane copper transporter
protein which plays an important role in the
delivery of copper to biosynthetic pathways
and maintaining copper homeostasis in the
cell’.

Mutations in the gene encoding this protein
are shown to result in abnormal copper
accumulation in the cell, resulting in Wilson
disease’.

ATP7B contains six metal binding domai
(MBDs) that play an important role in its
regulation. However, this  regulatory
mechanism is poorly understood, partly
beuuse the comp]ale structure of the protein

E\ sting structures lack the first four metal

binding domains, in part due to their high

mobility?.

Nanobodies, genetically engineered single

domain antibodies, have been developed
four metal binding domains

as tools to study the structure of ATPTB2,

of ATP7B Copper Transporter Protein

na Kallarakkal Antu, Dr. Oleg Dmitriev

Ad

Experiment 2: Nanobody-based affinity
purification.

1.WEHTA Preparation

4 Stepmine
imidacle Elution

ent concentrations
of MBDI1-4 fusion protein, wild-type (WT) ATP7B, and

endogenous ATP7B.

RESULTS
Figd: SDS-PAGE analysis of samples

Figl: Western blot with SA51
== — following nanobody pull down of MBD1-4

MBD 1.4 wiaTeTE

HYPOTHESIS & OBJECTIVES

We hypothesize that nanobody binding to
MBDs  will  stabili the MBDs in a
physiologically relevant conformation, which
will help solve the structure of the protein via
cryo-electron microscopy.

- This project aimed to confirm the binding of
two nanobodies, 5A51 and 2R21, to the
ATP7B MBD4, and the linker loop between
MBD3 and MBD4 respectively as a first step
towards solving the structure of the protein.

We also aimed to determine and compare the
lowest concentration of protein that could be
detected by each of the nanobodies.

Additionally, we attempted to pull down
ATP7B  using nobodies  through a
nanobody-based affinity purification
approach.

4BKDa

Fl\-. concentrations of ATP7B MBD1-4 were loaded in duplicates on an SDS-PAGE
gel. Following transfer, the membrane was divided into two halves and separately
probed with equal amounts (0.80mg) of 5A51 and 2R21 to assess binding to MBD1-4.

- Western blot analysis

confirmed the binding
of nanobodies 2R21 and 5A51 to both, the
MBD1-4 fusion protein and WT ATP7B.
Both nanobodies were found to show

binding affinities for the MBDI-4 fusion
protein.

Both nanobodi

down the MBD

FUTURE DIRECTIONS

Further optimization of protocol to detect
endogenous ATP7B.

Prepare ATP7B-containing microsomes and
incubate them with nanobodies, followed by
negative staining and visualization using
transmission electron microscopy (TEM).
Further optimization of nanobody-mediated
pull-down protocol to minimize non-specific
binding and enable pull-down of WT
ATPP7B, with the ultimate goal of isolating
ATP7B from patient samples for downstream
analysis.
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Halle Beblow (Dr. Kerry Lavender)

Comparative analysis of interferon-alpha subtype potency against Epstein-Barr virus

Mammals produce interferon-alpha (IFN-a) subtypes, proteins that play a
pivotal role in the innate immune response to viral infections. Although these
subtypes were once considered functionally redundant, evidence suggests
that the 12 human IFN-a subtypes differ in their antiviral activity against
specific viruses. This study evaluated the effects of individual IFN-a subtypes
on Epstein-Barr virus (EBV) challenge.

Peripheral blood mononuclear cells (PBMCs) cells were plated at 500,000
cells per well. After 24 hours, cells were treated with 100 U/ml of individual
IFN-a subtypes. 24 hours later, cells were administered EBV at a multiplicity
of infection (MOI) of 0.1 and were incubated for an additional 72 hours.
Following infection, PBMCs were counted, collected, and EBV viral load was
quantified using droplet digital PCR (ddPCR).

Treatment with IFN-a subtypes resulted in an overall trend toward reduced

EBV copy number compared to untreated cells. These findings support the

growing evidence that IFN-a subtypes exhibit differential antiviral activity
and provide a foundation for future studies investigating subtype-specitic
mechanisms of EBV inhibition.




Comparative analysis of interferon-alpha subtype potency against Epstein-Barr virus
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Josh Cameron (Dr. Aaron White)

Exploring the Interactions between E. coli Curli and Human Amyloid Beta Peptides

Neurodegenerative diseases of humans involve the accumulation of proteins
called amyloids in the central nervous system. Escherichia coli, which is
present in roughly 90% of the population’s microbiome, produce an amyloid
protein called curli. Curli has a similar 3D structure to amyloid beta (AB), the
amyloid involved in Alzheimer's disease. The goal of my project is to
determine if E. coli curli can influence the accumulation of AB. I am working
to generate a recombinant E. coli strain that we can purify curli from, which
will allow me to test the interactions between E. coli curli and APB. During the
summer, I introduced two mutations into the promoter for CsgD, the major
activator of curli production.When attempting to introduce these mutations
into our E. coli strain, the recombinant plasmid, carrying the mutated csgD

promoter, integrated into the lac operon, which was the wrong spot. In my

future work, I will knock out the lac operon and retry introducing the csgD
promoter mutations. Purification of E. coli curli and testing the interactions
with AP aggregation would be the next steps in my project.
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INTRODUCTION

Amyloids and Neurodegenerative Diseases
* Amyloid fibrils are large, stable aggregates of proteins
with a cross-8 structure [1] (Fig. 1)

Figure 1: The Cross-8 Structure of Amyloids. Created in BioRender
* Neurodegenerative diseases (NDs) involve the loss of
mental and physical function that progressively
worsens. Amyloids are involved in many NDs [1,2]
(Table 1).
Table 1. List of major human neurodegenerative diseases and

assaciated amyloid proteins
Disease Amyloid Protein

Alzheimer’s Disease Amyloid beta peptides

Parkinson's Disease Alpha-synuclein

Crautzfeldt-lakob Disease Prion protain

Amyotrophic Lateral Sclarosis Superoide dismutasa

Curli made by E. coli and Salmonella

* Some bacteria produce functional amyloids [2]. One
example is curli, an amyloid fimbriae produced by
Escherichia coli and Salmonella that is used by the
bacteria to form biofilms [3].

+ Salmonella has been shown to produce curli within
its host.[4]

Is There a Microbial Link to Neurodegenerative Disease?

+ Cross-seeding is a process in which an amyloid can act
as a seed to start or speed up the aggregation process
of a different amyloid protein [1].

* Curli shares a similar structure to the Alzheimer’s
Disease amyloid, amyloid beta (A8) [5].

+ We hypothesize that E. coli curli and human AB can
cross-seed, leading to increased AB fibrilization.

Building an Optimal Strain to Study Curli

+ This work is in a Saskatchewan E. coli strain, EABF2,
that has a cellulose knockout for cleaner curli
purification [6].
One objective is to introduce a mutation in the csgD
promoter known to boost curli production [7] (Fig 2.)

- )
TTTAACACTTGATTTAAGATTTGTAATGGCTAGATTGAAATC Nat '“:9"’

promoter
Curli boosti
TTTAACACTTGATTTAAGATTTGTAATGGCTATAATGAAATC ¢pg promorar
Figure 2: csgBAC and csgDEFG Operons and csgB-D Intergenic Region.
When the csgD promoter’s -10 region is mutated from TAGATT to
TATAAT, there is a significant boost in curli expression.

MATERIALS and METHODS

&J’j)

FUTURE WORK

To ensure correct integration of pSEVA212S, E4BF
coli's lac operon will be knocked out.
This will be done using the Lambda Red system (Fig. 7).

Step 1. PCR amplify FRT-flanked

BomHI

O)-

PpSEVA212S5

m;n;mu PSEVAZ125

-

Kinase, ligase
Dpnl

intergenic
rsp'nﬂm Mutagenic Plasmid. pSEVA2125 e

was cut with Pstl and BamHI to
generate the empty vector. The
€5gB-D intergenic region was
generated by PCR amplification
and then ligated with the
cleaved pSEVA2125. pSEVA212S
+ ¢sgB-0 intergenic region were
PCR amplified with mutagenic
primers. The products were then
treated with kinase and ligase to
circularize the pSEVA2125 +
mutated csgB-D intergenic
region, while Dpnl cuts the old,
non-mutagenized plasmids.

PSEVAZ12S +
Jesge-0 intergenic
region

PCR with

mutagenic Step 3.

o

Figure 7[7 d Sys ystem for Recombinatfon Adaplnd from Datsenke

KA, and Warner BL (2000).

* After removal of the lac operon, the csgD promoter
mutation is expected to insert into the chromosome.
Once the mutation is introduced, E. coli curli can be
purified, and its interactions with A8 tested (Fig. 8).

PSEVA2125 +
mutated csg8-0
intergenic region

A©1

—
Linearized pSEVA2125 + mutated
€5g8-D Intergenic Region

$17-1 E. calf with pSEVA2125 +
mutated csg0-8 intergenic region

L
[, Grow
Electroporate

EABF2E, coll
Plate on

selective media

E4BF2 E. coli with
PSEVA2125 and

PSEVAB28S E4BF2 E. coli with an integrated pSEVA212S +

mutated esg8-D intergenic region

B — se—
Recipient

7 — - — o A
chromosome

Double stranded

break stress

T —
Figure 4: Introducing the csgD Promoter Mutation to EABF2 £. coli. (A) pSEVAZ2125 was electroporated into an auxotrophic donor,
which conjugated pSEVA2125 to E4BF2. The mix was plated onto minimal media supplemented with kanamycin to select conjugants.
Conjugants were transformed with pSEVA628S, encoding gentamicin resistance and i-Scel (Pink partial circles). (B) Antibiotic stress
leads to integration of pSEVA212S, forming the meriodiploid. pSEVA628S encoded J-Scel enzymes create double stranded breaks,
resolving the meriodi to either wild-type or mutant. In part made with BioRender.

RESULTS

» Following the metheds in Fig. 3, E4BF2 E. coli's csgB-D intergenic region was cloned into pSEVA2125 (Fig.
6 A), and the TAGATT to TATAAT mutation was successful (Fig. 6 B).

= Unfortunately, introducing the mutation into E4BF2 E. coli’s genome did not work as planned. pSEVA2125
integrated into the lac operon (Fig. 7) as opposed to the csgB-D intergenic region.

Figure 8: Summary of Interaction between Salmonella Curl
Beta. Adapted from Flores PA (2023).
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Figure 5: Sequencing Data of the csgD Promoter Region. Sequence data was analyzed with the ApE software. (A) Sequence of E4BF2
E. coli's csgD promoter. (B) Same sequence after site directed mutagenesis. Mutated bases shown by red box.
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Isfar Chowdhury (Dr. Ahmed Mostafa)

Lipidomics and HLA Molecular Mismatch in Alloimmune Kidney Transplant Rejection

Human leukocyte antigen (HLA) molecular mismatch, structural
incompatibility between donor and recipient HLA molecules, predicts
alloimmune kidney rejection and is quantified using the Epitope Registry
(Epitope-based), PIRCHE-T2 (T-cell epitopes), and PIRCHE-B (B-cell
epitopes). Lipidomics, global plasma lipid profiling, may offer a non-invasive
complement to biopsy for detecting rejection-associated metabolic change.
We hypothesized that molecular mismatch burden correlates with circulating
lipid signatures, and that this relationship differs by rejection type. In 121
kidney transplant recipients (Saskatchewan cohort) with paired baseline and
90-day lipidomic and mismatch data, patients were stratified by outcome:
antibody-mediated rejection (AMR), cell-mediated rejection (CMR), or no
rejection. Spearman correlations (Benjamini-Hochberg corrected) were
computed between nine mismatch scores and 66 lipid species. In the AMR
group specifically, Epregistry DQB1 showed a triglyceride-dominant
correlation pattern, led by diacylglycerol 32:2 (rho=0.67, q=0.047),
concentrated in glycerolipid metabolism (10/18 pathway lipids, p<0.0001).
Univariate Cox regression identified PIRCHE-T2 DR+DQ as the strongest
predictor of AMR-free survival (hazard ratio [HR] 1.49, 95% confidence
interval [CI] 1.02-2.20, p=0.042). These findings support a locus- and
rejection-type-specific link between mismatch and lipid metabolism,
warranting external validation and multimodal integration with donor-

specific antibody and donor-derived cell-free DNA testing.
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Andrew Delainey (Dr. Jenny Wachter)

Spermidine Acts as a Co-Regulator of RpoS Dependent Gene Expression and Bacteriophage
Induction in Borrelia Burgdorferi

Borrelia burgdorferi, the causative agent of Lyme disease, undergoes an
enzootic cycle between Ixodes ticks and vertebrate hosts and must tightly
regulate gene expression during transmission. The sigma factor RpoS
controls numerous genes associated with vertebrate infection and is repressed
during in vitro growth by the protein BBD18. Previous work demonstrated
that loss of BBD18 results in RpoS overexpression, spirochete lysis, and
prophage induction, while supplementation with the polyamine spermidine
can prevent these effects. This study investigated the role of spermidine in
BBD18-dependent gene expression and ®BB-1 bacteriophage induction.
BBD18 interaction with the 5" untranslated region of potA was supported by
RNA co-immunoprecipitation and electrophoretic mobility shift assays,
while RT-qPCR demonstrated that BBD18 represses potA expression and

that spermidine further reduces potA expression. RT-qPCR analysis also

showed that spermidine supplementation decreases rpoS and downstream
ospC expression. Additionally, spermidine generally reduced ®BB-1
bacteriophage copy numbers in the culture supernatant. Together, these
findings support a role for spermidine as a co-regulator of RpoS-dependent
gene expression and prophage induction. The results further suggest that
elevated spermidine concentrations in vertebrate blood may contribute to
BBD18-independent regulation and proliferation during vertebrate infection.
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haosts [1]. Numerous genes required for adaptation to the vertebrate
haost are under the control of the sigma factor RpoS which is repressed
in culture and in the tick vector by the protein BBD18 [1]. During in
witro culture, Borrelia burgde requires BBD1E expression to prevent

n of Rpo$ and associated lysis [2]. However, BED18

sential during the natural infectious cycle for

unknawn easons [2].
Qur previeus work has demaonstrated that Berrelia burgderferi
overexpressing RpoS can be rescued from lysis by supplementation of
the growth medium with 10 mM of the ine (Figure
1). Metabolomic analysis of flacpribbd18 (IPTG-inducible bbd18)
cultures showed a significant increase in spermidine levels 24 hours
following inhibition of bbd 18 expression and loss of BBD18 protein
{Figure 2). Also, Borrelia burgdorferi imports spermidine using the
PotABCD ATP-binding casse
also be regulated by BBD18 [3].

BBDAS acts as a transcriptional repressor of rpos [2]. When Berrelia
burgdorferiis cultured in vitro, BBD18 is expressed and rpo$ is
repressed [2]. However, when bbd18 expression is controlled through
an IPTG-inducible promoter, inhibition of bbd18 expression leads to
rpoS/Rpos overexpression and:
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2. Induction of lytic ®BB-1 prophages.

3. Increased (over)expression of vertebrate-specific genes such as
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pathogen’s enzootic cycle.
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Since previous work indicated an
increase in spermidine in the absence
of BBD18, we used two methods to
evaluate binding of BED1S to the potA

| mMRNA.

RNA-BBD18 Co-IP experiments (Supriya
Ramesh, Figure 5) have shown an
enrichment with the 5° UTR of the potA
mRMA indicating in vivo interaction.
Additionally, EMSA using the 5° UTR of
potA mRNA and BBD1E shows a

| mability shift (Figure 6); this indicates

in vitro binding of BED18 to the pota
MRNA,

The combination of in vitre and in vive
evidence for BBD18 interaction with
potA prompted us to complete RT-gPCR
evaluating the dependance of potA
expression on BBD1S and spermidine
(Figure 7).

BBD18 was found to act as a
transcriptional repressor of pota,
Spermidine was also found to repress

| potA expression.
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Qur current hypothesis is that BBD18 is dispensable during vertebrate
infection because spermidine lew: re high enough i |r| the uertpbrate
t rpoS/RpoS overexpression and
s is supported by the findings of this experiment that
supplementation of the growth medium leads to decreased

expression of rpeS and associated downstream genes such as ospC.
RT-qPCR and EMSA data in conjunction with previous RNA Co-
Immunoprecipitation experiments strongly suggest that BBD18 acts as
a transcriptional repressor of the potABCD operon. This aligns with its
role in relation to rpeS where it is also a transcriptional repressor. |
hypothesize that BBD18 functions broadly as a general repressor of
many genes in Borrelia burgdorferi which depend on the stage of the
zoonotic cycle,
This project has also demonstrated that induction of ®BB-1 prophages
is negatively regulated by spermidine. This aligns with previous
observations that Borrelia burgdorferi spirochetes could be saved from
lysis {despite lacking BED18) by supplementation of the medium with
10 mM of spermidine.
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Presly Goodwin (Dr. Jenny-Lee Thomassin)

Microbiota-Derived Metabolites Activate the Type Il Secretion System of Citrobacter rodentium

Citrobacter rodentium is a natural murine pathogen used as a surrogate
animal model for enteropathogenic and enterohemorrhagic Escherichia coli
(EPEC and EHEC) due to shared core virulence factors. One such virulence
factor is the type II secretion system (T2SS), which bacteria use to secrete
proteins, including toxins, that contribute to infection. C. rodentium also
possesses two-component systems (TCS) that sense the host environment
and metabolites to regulate gene expression, with several shown to influence
virulence.

This project builds on previous studies that defined the activation conditions
of four T2SS components: gspA, gspC, gspD, and gspG. This study
demonstrates that various host-derived metabolites influence T2SS

activation, with galactose having the most notable effect. In addition, this

research investigates the influence of various TCS on gspC and gspG
activation using transcriptional fusions of T2SS components with TCS
deletion mutants. Results revealed differences in activation among the clones
used, suggesting that poly(A) slippage may influence activation. Further work
will investigate the poly(A) status of existing clones to determine whether the
transcriptional fusions are locking the genes into an “on” or “off” state.
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Type Il secretion system

* T25S

+ Encoded on two operons

+ Nanomachine transports folded proteins
* Essential for infection

Response
regulator

Two-component system

+ TCS

+ Senses host signals/metabolites
+ Signal transferred through cell

* Response regulator turns genes on/off
the T255 (C).

A i Host signal/metabolite

Figure 1: Schematic of how two-component systems influence T2S5 activity. Two-compenent systems sense
host signals (A), such as metabolites, to turn genes on and off in the T255 operon (B} to impact activation of

Hypothesis: C. rodentium T2SS expression is controlled by specific bacterial signal transduction systems
in response to nutrients present during host colonization.

Different host-derived products activate the T2SS
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Figure 3. Activation of T25S components is altered by host metabolites.
LacZ activity (Miller units), indicative of fusion protein production was
determined over time in the indicated media or in minimal medium
supplemented with metabolites found in host. Shown are means + standard
deviation from three independent experiments.
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Figure 4. Activation of T255 components in different galactose concentrations. LacZ activity (Miller
units) determined after 5 hours in minimal media supplemented with different galactose concentrations.

TCS have varying effects on T2SS activation
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Figure 5. TCS deletions alter activation of gspC and gspG in the T25S. Transcriptional
fusions of TCS deletions and T2SS components were made. Activation of gspC and
gspG in the presence of TCS deletions were determined by beta-galactosidase assay
after growth in M9+0.4% galactose after 5 hours

Poly(A) slippage may cause phase variation
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Figure 6. Poly(A) slippage in the T25S promoter may alter activation. The T255
promoter contains a Poly(A) sequence (A), which may contribute to the differences in
activation between gspC::iacZ clones in LB and LB supplemented with galactose (B).
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Figure 2. Graphic schematic of beta-galactosidase assay methodology. ONPG is a lactose analogue cleaved
by LacZ, producing B-D-Galactose and O-Nitrophenol. O-Nitrophenol produces a yellow colour that is used to
measure transcript activity.

* T2SSis responsive to a microbiota-produced metabolite
* Evidence for phase variation
* Feature of microbiota-responsive secretion systems

Correlation between high T2SS activation and secretion
Impact of signal transduction systems on secretion
Investigate Poly(A) region in the promoter

Does phase variation contribute to T2SS regulation?
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Anna Gosselin (Dr. Oleg Dmitriev)
Differential Effects of Copper Binding to the Cell Motility Regulator MEMO1

MEMOI1 facilitates human cell motility by promoting lamellipodia
formation; however, the molecular mechanism underlying this activity
remains poorly understood and may involve copper binding. In this study,
we investigated the copper-binding properties of MEMOI1 and demonstrated
that wild-type MEMOL1 directly binds Cu(I). Microscale thermophoresis was
used to characterize Cu(I) binding and determine its affinity for MEMOL.
Because Cu(l) is readily oxidized, samples were prepared and experiments
were conducted under anaerobic conditions. Wild-type MEMO1 bound
Cu(I) with a dissociation constant (Kd) in the micromolar range. The C244S
mutant retained some Cu(I)-binding activity, whereas binding was abolished
in the H49A mutant, suggesting an important role for His49 in Cu(I)
coordination. Characterizing the metal-binding properties of MEMO1
provides insight into its biochemical function and may help clarify how

copper binding contributes to MEMO1-mediated cell motility.
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Copper is an essential trace element required for
many biological processes. However, copper levels
are often elevated in tumors and in the blood of
cancer patients, where increased copper availability
may enhance the activity of copper-binding proteins
involved in cancer progression.

One potential copper-binding protein is Mediator of
Cell Motility 1 (MEMO1), a highly conserved 33-kDa
protein involved in cell migration and metastasis.
MEMO1 promotes cytoskeletal remodeling and
lamellipodia formation and has been implicated in
the progression of cancers such as triple-negative
breast cancer. Despite these established roles, its
primary molecular function remains poorly
understood.

MEMO1 is structurally similar to metal-dependent
proteins, suggesting that metal binding may
contribute to its function. Investigating whether
MEMO1 directly binds copper may therefore
provide insight into the molecular mechanisms
underlying its role in cell motility and cancer
progression.

MEMO1 metal binding site

£4 BT
We hypothesize that MEMO1 binds Cu(l), which may
contribute to its role in cancer cell migration and
progression.

Microscale thermophoresis (MST) is a biochemical
technique used to quantify biomolecular
interactions by measuring the movement of
molecules within a microscopic temperature
gradient. Molecular properties such as size, charge,
and hydration shell influence thermophoretic
movement and can change upon ligand binding. In
MST, fluorescently labelled molecules are loaded
into capillaries and exposed to a localized
temperature gradient generated by an infrared laser.
Changes in fluorescence distribution are monitored
across a range of ligand concentrations, allowing
binding interactions to be detected and binding
affinity (Kd) to be determined.

Purified MEMO1 was fluorescently labelled and
incubated with increasing concentrations of Cu(l)
under anaerobic conditions. Samples were analyzed
using microscale thermophoresis (MST), and
changes in thermophoretic behaviour were used to
evaluate Cu(l) binding and determine binding
affinity.
MST workflow
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MST analysis demonstrated saturable Cu(l) binding
by WT MEMO1, with binding occurring in the
nanomolar range (kd= 20 nM). The C244S mutant
retained a saturable binding response but exhibited
substantially weaker affinity (Kd= 19 upM). In
contrast, H49A showed no saturable Cu(l)-binding
response, suggesting that His49 plays an important
role in Cu(l) binding.
WT

C244s

Kd=20 nM Kd=19 M

All conditions:

Conclusion

MEMO1 binds Cu(l), supporting a potential role for
copper in MEMO1 function. Mutation of Cys244
reduced Cu(l) binding affinity, while mutation of
His49 abolished the saturable binding response,
suggesting these residues contribute differently to
Cu(l) binding. Further investigation is needed to
determine how copper binding influences MEMO1-
mediated cell motility and its role in cancer
progression.
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Atharv Govardhan (Dr. George Katselis)

Blood Proteomics to Evaluate the Impact of Whole-Body Vibration on Cognitive Impairment
Using a Rat Model

Whole-body vibration (WBV) is a common occupational exposure, and
growing evidence suggests it may affect cognitive function and brain health
[1]. Studies examining WBV have reported changes in learning, memory,
and other aspects of cognitive performance, although the underlying
mechanisms are not fully understood [2]. Processes such as inflammation,
oxidative stress, and altered neuronal signalling have been proposed as
possible contributors to the neurological effects of WBV [3]. This study
investigated whether WBV exposure is associated with changes in blood
proteins related to cognitive impairment using a rat model. Adult rats were
exposed to different WBV frequencies, namely 4 Hz and 30 Hz, while a
control group (0 Hz) did not receive any vibration exposure. Blood samples
(pre- and post-) were then collected and analyzed using mass spectrometry-
based proteomics to identify differences in protein expression between the
groups. Proteins showing significant changes were then further examined
using bioinformatics and pathway analyses to identify biological processes
that they may be involved in. The blood proteomics data we found helped us

better understand the relationship between WBV exposure and cognitive

impairment. Identification of these potential blood-based biomarkers
associated with these effects can be used in the future to predict
neurodegenerative diseases.
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Whole-body vibration (WBV) is a common occupational
exposure, particularly among agricultural and machinery
workers, and can exceed recommended safety levels'.
Prolonged WBV exposure may negatively affect cognitive
function and overall neurological health.

Research has reported changes in learning, memory, and
cognitive performance following WBYV exposure?.
Low-frequency vibrations (~4—6 Hz) may be transmitted
through the body toward the head, potentially affecting
brain function.

The molecular mechanisms underlying WBV-related
cognitive changes remain unclear, highlighting the need
for further investigation.

Blood proteomics can help identify circulating protein
changes and potential biomarkers associated with WBV-
related cognitive impairment®.

Characterize the molecular impact of WBV by
identifying blood protein changes following exposure to
0 Hz, 4 Hz and 30 Hz WBY using mass spectrometry-
based proteomics.

Define the proteomics signature of WBYV exposure by
comparing pre- and post-exposure blood profiles to
identify differentially expressed protein biomarkers.

Determine the cognitive consequences of WBV by
assessing changes in learning, memory, and cognitive
performance across exposure groups.

Link molecular and behavioural outcomes by
examining whether WBV-induced changes in blood
proteins correspond with the severity of cognitive
impairment.

Determine potential blood-based biomarkers that may
reveal the underlying biological response to WBV and
provide insight into mechanisms contributing to WBV-
associated cognitive dysfunction.

o Ethics Approval
Eihcs have been agpraved for the arimal study.
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Protein Accession # Protein Names Regulation

P16296 Coagulation factor IX Down (0 vs 4 Hz)
P37 Complement C1q subcomponent subunit C Down (0 v 4 Hz)
Q63621 Interleukin-1 receplor accessory proiein Down (0 vs 4 Hz)

ADACMSQ6II Apolipoprotein N Down (0vs 30 Hz)

P16296 Coagulation factor IX Down (0 vs 30 Hz)
P53813 Vitamin K-dependent prolein §

D3ZTX4

Down (0 vs 30 Hz)
Glucan 1 4-alpha-gluca Down (4 vs 30 Hz)
P21 Corticosteroid-binding gl Down (4 vs 30 Hz)
AOASISZV4Y Filamin A Up @ vs 30 1z
ADAOG2IXTS Filamin B Up @ vs 30 Hay
P31722 Complement Clq subcomponent subunit C
(]
# The table depicts all the si; proteins we identified when ing blood
proteomics between rats vibrated on different frequencies.
4 (lq protein can bind to synaptic structures associated with amyloid pathology and
facilitate their removal by microglia. This becomes particularly relevant to
because diated synaptic pruning has
been implicated in Alzheimer's disease and other neurodegenerative conditions.
# If WBV causes Blood-Brain barrier dysfunction, systemic
inflammation could potentially interact with CNS complement
pathways.
% IL-1 receptor accessory protein (ILIRAP) is a required co-receptor for IL-1
receptor  signaling. The IL-1 pathway is strongly associated with
neuroinflaimmation.

Up (@ vs 30 Hz)

Kinesin-like protein KIF15 Up i vs 30 Hz)

< Recent work has further shown that ILIRAP is expressed in CNS
astrocytes, microglia, and neurons, with a neuron-specific isoform
involved in CNS signaling’
< Protein S (PROSI) is a ligand for the TAM receptor family, including MERTK,
and is involved in phagocy and immune Recent literature de:
PROSI functions in the CNS, I:\'en more compellmg,ty a study of Alzheimer's
disease mice found PROSI in the I luding inside microglia and
extracellularly. PROS1 mm:ased o the hippocampus of SXFAD Alzheimer's mice
and was iated with mi and pt
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Colby Maduck (Dr. Jenny-Lee Thomassin)

Generation of OmpT Variants for Functional Analysis

Omptin proteases are a unique family of proteases in Gram-negative bacteria
that preferentially cleave extracellular substrates between two basic amino
acids. OmpT, an omptin protease from Escherichia coli, preferentially cleaves
peptides and contributes to virulence by inactivating the human
antimicrobial peptide LL-37. As a result, the presence of the ompT gene is
used as a diagnostic marker to identify pathogenic E. coli. Relatively little
work has been performed to explore the dynamic range of OmpT activity
that can be measured from intact bacterial cells in complex fluids. Therefore,
the objective of this project was to generate OmpT variants that are predicted
to have 10 to 10,000-fold reductions in protease activity and assess their
production in E. coli. Point mutations were introduced into EHEC ompT on

the pEHompT plasmid using overlap and inverse PCR methods for site-

directed mutagenesis. Plasmids with sequence-confirmed mutations were
transformed into E. coli BL21 for protein production. Production of OmpT
variants was assessed by Western blotting using a polyclonal OmpT antibody.
OmpT protein levels were similar for all OmpT variants. These variants will
be used in downstream experiments to determine the linear range of OmpT
activity that can be measured in complex fluids.
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Introduction

Methods and Results

Omptin Proteases
* Unique protease family
* Features of serine and
aspartate proteases

OmpT
Pathogenic Escherichia coli
Cleaves antimicrobial
peptides
High activity associated with
more severe infections

Can OmpT activity be used to
create a diagnostic tool?

", Periplasm

Py, Bl

(a) Site-directed mutagenesis of ompT

Overlap PCR

Prim

lAmpLif\catiom

Inner
Membrane
[Saleleleelblilslowosasiselsielaslole]
Cytoplasm

Figure 1. OmpT in the bacterial cell.
Schematic showing OmpT in the outer
membrane. The five extracellular loops facing
the environment govern substrate specificity
by limiting access to the enzyme'’s active site
inthe barrel.

Nine new plasmids
encoding ompT
point mutations

overlap or inverse PCR. For overlap
sequence (orange), whereas for inve

Primer Overlap
ompT

-
ompT kbp ™M
lutant) —

lTranstrmation

Inverse PCR

P Y

Amplification

¥

pEHompT Containing S99A

3 m
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Figure 2. Generation of point mutations in EHEC ompT. Point mutations were generated using either

PCR, specific mismatches were integrated into the middle of the primer
rse PCR, specific mismatches were integrated at the 5" end of one primer

(yellow). Following amplification of pEHompT (ompT(S99A) shown), template DNA was restricted with Dpnl,
ligated (inverse PCR), then transformed into DH5aApir. Mutagenesis was verified by nanopore sequencing.

(b) OmpT variant production in cells

Impact on function

Glu27 & Asp208:

+ Specificity for cleaving dibasic
sites

* E27A or D208A: 10-fold less activity

S99A:
+ B00-fold less activity

-Asp5:
+ Dyad that stabilizes catalytic
intermediate
and D85A: 10,000-fold less
activity

His212-Asp210:
* Dyad that activates nucleophilic
water molecule
', * Water activated by His212-Asp210
? performs nucleophilic attack on
peptide bond
* H212N: 10,000-fold less activity

K217A-R218A:
* 90% less activity

(c) OmpT variants are produced at similar levels

OmpT
Da3A
DB5A

994 D208A H212N 2174

@ WT E27A S40A D83A D8SA R218A|

1:10,000

Figure 3. OmpT variant production in E. coli BL21. OmpT was
detected by Western blot. Bacteria were grown to mid-log phase and
normalized by optical density. Cells were resuspended in
electrophoresis sample buffer and boiled. Proteins were separated by
Tris-Tricine SDS-PAGE, transferred to a PVDF membrane, and probed
with polyclonal OmpT antibody. M denctes molecular weight marker, @
denotes an empty vector ompT null control, and WT denotes EHEC
OmpT.

Objectives

Future Directions

Conclusions

Acknowledgements

1. Generate OmpT variants

2. Assess OmpT variant
production

activity of OmpT

detection tests of patho

* OmpT variants will be used to study unique catalytic

* OmpT variants will be used to test point-of care

point mutants

genic E. coli detected in E. coli

+ Successfully generated ompT

* OmpT variants produced and
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Isha Noor (Dr. Ninad Mehta)
HLA-B-21 Leader Mismatch and CMV Persistence Following Kidney Transplantation

Background: HLA-B -21 dimorphism (methionine [M] vs. threonine [T])
determines whether a cell supplies the peptide stabilizing HLA-E, a ligand for
NK-cell receptors. Recipients accustomed to -21M signaling may lose this
support if their donor kidney supplies no -21M peptide. We hypothesized
that loss of donor -21M supply impairs NK-cell control of viral replication
post-transplant.

Methods: We genotyped HLA-B -21 in 38 donor-recipient pairs and
performed PCR for CMV. Pairs where the recipient carried >1 -21M allele
but the donor carried none were classified "exposed" (n=8); all others
"unexposed” (n=30). CMV DNAemia duration, clearance time, and peak viral
load were compared using rank-sum testing and regression adjusted for
testing frequency.

Results: Exposed pairs showed significantly longer CMV DNAemia (median
380.5 vs. 8.5 days; p=0.0020) and slower clearance (median 408.5 vs. 32.5
days; p=0.016), while peak viral loads were similar (p=0.31). The association
persisted after adjustment and correction.

Conclusions: Loss of donor -21M leader supply was associated with

prolonged CMV DNAemia and delayed clearance, without altering peak viral
load, suggesting HLA-B -21 mismatch impairs control of established
infection rather than initial containment. These findings support -21
genotyping as a viral-risk marker.
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INTRODUCTION

Donor Kidney Cell
OB+ T-Cell

HLA-B -21 wariation may influence antiviral immune responses through HLA-E and

natural killer (N¥) cells. At position -21, HLA-B ean contain either methioning [-21M) or

threaning (-21T), with -21M praviding a peptide that stabi HLA-E. Following kidney

transplantation, a recipient with =1 -21M allele may receive a -217T/T donor kidney,

ng in reduced donor HUAE ligand supply. Because immunoiuppression increades

eptibllity to viral infections such as CMV, this study investigated whether donor=
ient HLA-B 21 mismatch is associated with prolonged CMV persistence,

OBJECTIVES

To Investigate whether domor-recipient differences in the HLA-B -21 leader genctype
are associated with CMV replication and persistence following kidney transplantation.
1. Determine whether loss of donor HLA-B -21M leader supply is assoclated with
profonged CMV DNAemia,
. Compare CMY DNAemia duration between exposed and non-exposed transplant
pairs,
. Assess whether HLA-B -21 mismatch is associated with peak CMV viral load.
. Evaluate whether the assaciation remains after accounting for differences in ChV
testing intensity,

MATERIALS AND METHODS

Leader penotype distribution [n = 2 pairs]

u Recipients

- o

21T
HILAB 21 leader genotype

Numiber of individuals

The following outcomes were measured

CMY DNAzmia duration
Persistent DNA=mia 290 days
Time to CMV clearance

Murnber of positive CMV samples

* Fraction of samples positive
= Peak CMV viral load
* Statistical Analysis

.
.

The study compared exposed vs. non-exposed groups and used:

* Adjustment for num!

* Leave-one-out anah

* Permutation-based correction for
multiple testing

= Rank-sum testing
= Kaplan-Meier analysis
* Regression models

RESULTS

Median CMV DNAemia duration by leader direction Peak CMV Viral Load by Exposure Group (p =0.31)

Median duraton idays)
Peak CMV viral load, logl coples/mi

_—
RTT/ 0 M+ [gain) both i+
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earance in -21M mivmaiched

Figgare: 1. Mhecian days
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aniglants.
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6o 10 copien il (Expened], ess tatistically sigsifieant sfferenee

T Probability of remaining CMV DNAemia-positive

DNAemia
Direction category duration (d)

both TT Y T
RTT /D M (gain _nn
lbotnme | me| s
|RM+/DTT(oss) |  ssos| 8
Kruskal-Wallis p (4 group comparison] 0176 _

Flgure 3. Mesian CMIV D Aemia duration acrass the four donor-to-necipient keader configurations g eher ¢  time 1
gradient i confined 1 the loss categery. Kruskal-Wiallis p = D01B for Suration; the same 1611 on peak Vialosd verus 325 days rani with ne past
ghves p e 089, vk of dearance and are exduded [n = 36}

S[t) EXPOSED
— 5[t} ethers

Days from first positive PCR

Iraun(e Median 4085 days n eaposed pain
Lardt DHLAEmIa are ot at

Y [P = Adjusted Odds Ratios for Persistent CMV DNAemia

Modal | term ratic lowar uppar __position

M1: EXPOSED {unadjusted! 9857 | 1613| e0245| 7|

IEZET

—_-:mm

m| see| os2| sisl2| 4

mm
—

Adjusted Odds Ration log scale)

Figure 6, Adjusted odds ratios for proknged CMV detection. Vakees >1 indicate increased risk, while
vabues <1 supgest protective effects

1. Loss of donor <21M leader supply was associated with substantially prolonged CMY DNAemia.

2. The HLA-B-21 mismatch was assoclated with CMV persistence, but not a statistically significant difference in peak viral load.

3. The association appeared to depend on the donor—recipient direction of the HLA-B -21 mismatch rather than either genotype alone,

4. Recipients exposed to loss of danor -21M leader supply had substantially delayed CMV clearance.

5. The asseclation persisted after accounting for CMV testing intensity.

In this cohort of kidney transplant donor—recipient pairs, loss of donor HLA-B -21M leader supply was associated with substantially prolonged CMV DNAemia and delayed viral
clearance,

ACKNOWLEDGEMENTS

This project was supported by the Office of the Vice-Dean Research (OWDR) through the Dean's Surmer arch Project program. | sincerely thank my mentors for their invaluable
guidance and the members of the Histocompatibility and Immunogenetics Laboratory [HIL) for their mentorship and ongoing support as well as the Microbiclogy Lab located at Royal
University Hospital.




Matt Scrivens (Dr. Aaron White)

Generating Single Gene Knockouts in Salmonella enterica Serovar Typhimurium and Testing
their Survival in Water

Salmonella enterica serovar Typhimurium is a Gram-negative bacteria
known to cause gastrointestinal disease in humans. Though Salmonella
infection is typically associated with consumption of raw poultry, other food
products can become contaminated as well. One method of contamination is
when fecal runoff enters a water source used for irrigation. This water is then
used to irrigate crops, which then in turn become contaminated. Previous

research has shown that Salmonella is very good at surviving in water.

Therefore, our lab is interested in determining which genes are essential for
Salmonella water survival. Seven genes were selected as possible water
survival genes based on their function in Legionella. Lambda red
recombination was used to generate seven mutant strains of salmonella, each
with a suspected water survival gene knocked out. These mutants were then
tested in water trials. Once a week, total colony forming units were
enumerated for each mutant and graphed in excel. Although data collection
is ongoing, two knockouts (AyciC and ArpoZ) are showing promising decline
compared to wildtype Salmonella.
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VIDO Generating Single Gene Knockouts of Salmonella enterica Serovar
Typhimurium and Testing their Survival in Water

Matthew Scrivens2, Rylan D. Bahrey®?2, Megan Tomilin?, and Aaron P. White'2

1. Vaccine and Infectious Disease Organization, University of Saskatchewan
2. Department of Biochemistry, Microbiology, and Immunology, University of Saskatchewan

INTRODUCTION CONCLUSIONS

Salmonella enterica is a species of Gram-negative bacteria Step 1. PCR amplify FRT-flanked resistance gene

known to cause disease in humans [1].

The World Health Organization estimates that 180 million

people are infected with Salmonella worldwide each year, with 4

298,000 infections resulting in death [1]. —_— I successfully knocked out seven genes in Salmonella

Although poultry is the main reservoir for Salmonella, water L i Typhimurium using Lambda Red Recombination, verified by

sources can become contaminated from fecal runoff [1,2]. / colony PCR. ‘ ) )

Produce irrigated with contaminated water can in turn become Step 3. Select antibioticwresistant ransfomants N N Each mutant was inoculated in water and compared to wildtype

contaminated [1]. . ) ) Salmonella.

Qur lab is interested in which genes enable Salmonella enterica 2 4 o O Salmonella with either rpoZ or yciC knocked out are declining

serovar Typhimurium to survive in water. more than wildtype Salmonelia
T Y A We've identified two genes that are potentially needed for water
"’""" - pr—— f p— ~ survival, though it is still too early to tell.

This data can tell us about metabolic pathways in Salmonella

which may have been overlooked.
Furthermore, this research may be used to develop water
treatment methods that target Salmonella specifically.

Created in hitps://BioRender.com

cbiB narw. STM14_1856

* Previously, our lab created a library of mutants using Wildtype
transposon 5 techniques.

* lused Lambda Red Recombination to knockout genes we
suspect to be involved in water survival

= | mutants =
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water survival.

Seven Salmonella Typhimurium genes were selected: narW,
STM14_1856, rpoZ, cbiB, ybbN, yrfA, and yciC.

Gene knockout was verified via colony PCR.

Each mutant was subjected to water trials and drop dilutions - -

were performed once weekly. - UNIVERSITY OF SASKATCHEWAN

VIDO receives operational funding fram the Government of Saskatchewan through
Innovation Saskatchewan and the Ministry of Agriculture and from the Canada
Foundation fer Innovation through the major Science Initiatives Fund.

« Each mutant was grown to a concentration of 8x108 cells/mL and added to 39 mL of water. COI Iege Of Med ICine
* Once a week, | performed drop dilutions of each water trial to monitor the survival rates of the mutants. MEDICINE.USASK.CA
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Gabriel Swetlikoff (Dr. Michael Wozny)

Development of a Gene Knock-in Protocol Using Cas12a RNPs for Fluorescent Labelling of
Mitochondrial Antiviral Signaling Protein

Mitochondrial antiviral signaling protein (MAVY) is found on the surface of
mitochondria, and is involved in signaling RNA virus infection. MAVS
spatial arrangement is altered by viral infection, but the mechanism remains

unclear. Fluorescent tagging can help answer this question by providing an

effective method to track proteins in-vivo, allowing us to monitor their
spatial response to RNA viruses in the cell. Stable knock-in of fluorescent tag
sequences into protein-coding genomic DNA is possible through
homologous repair by using CRISPR/Cas systems combined with a DNA
template. Previous research using Casl2a RNPs for knock-ins are limited,
creating the need for protocol development. Thus the objective of this study
was to develop a protocol using Casl2a Ribonucleic proteins (RNPs) and a
linear DNA template to engineer HEK293-T and SH-SY5Y cell lines which
express MAVS with an N-terminal mScarlet fluorescent tag. PAM sequences
were identified from genomic DNA and used to design the guide RNA and
template DNA. The cells were electroporated with varying combinations of
cell, RNP, and template DNA concentrations. While the desired cell lines
were not produced, the study provided preliminary investigation that will be
used to improve knock-ins for future studies involving Cas12a RNPs.
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Mitochondrial antiviral signaling protein (MAVS) is found on
the surface of mitochondria, and is involved in signaling RNA
virus infection. MAVS spatial arrangement is altered by viral
infection, but the mechanism remains unclear. Fluorescent
tagging can help answer this question by providing an
effective method to track proteins in-vivo, allowing us to
monitor their spatial response to RNA viruses in the cell.
Stable knock-in of fluorescent tag sequences into
protein-coding genomic DNA is possible through homologous
repair by using CRISPR/Cas systems combined with a DNA
template. Previous research using Cas12a RNPs for
knock-ins are limited, creating the need for protocol
development. Thus the objective of this study was to develop
a protocol using Cas12a Ribonucleic proteins (RNPs) and a
linear DNA template to engineer HEK293-T and SH-SY5Y cell
lines which express MAVS with an N-terminal mScarlet
fluorescent tag. PAM sequences were identified from genomic
DNA and used to design the guide RNA and template DNA.
The cells were electroporated with varying combinations of
cell, RNP, and template DNA concentrations. While the
desired cell lines were not produced, the study provided
preliminary investigation that will be used to improve
knock-ins for future studies involving Cas12a RNPs.

Introduction

e Cas12a and RNPs decrease off-target effects in
complex cells with infrequent homologous repair

e Successful knock-ins using Cas12a RNPs in
human cells has not previously been published

e Electroporation to deliver RNPs and template
DNA into cells; tested prior with GFP plasmid

e Tested cell concentrations, guide RNA : Cas12a,
and template DNA concentrations

Methods and Results

1. Design of gRNA targeting MAVS N-terminus and template DNA

v

TITG CTGAAGACAAGACCTATA  AGTATA .

 Left Homalogy Arm —B0bp  Right Homology Arm — 80 bp
Guide RNA

Human MAVS
Template DNA
LH#A - 80 bp 5 i RHA - 80 bp
"ATG [ cc6 [ TTTG | CTGAAGACAAGACCTATA || AGTATAT ... 76 I mScorer - 87 b 1l 06 TTCG
= 2
Casi2a
cut site

mScarlet
insert site

2. Electroporation of HEK293-T and SH-SY5Y cells
No detectable fluorescent signal

Electroporated HEK293 cells
(a) transilluminated and Cy5 channels overlaid
(b) Cy5 channel fluorescence only

Electroporation
1100 mV, 20 ms,
2 pulses

Conclusions and future directions

e \We were not able to develop an N-terminus mScarlet knock-in protocol for MAVS in either
the HEK293-T or SH-SY5Y cell lines

e These are only preliminary investigations into fluorescent tag knock-in using Cas12a RNPs
o Future investigations will include RNP assembly efficiency and activity assays, reagent
and buffer optimization, and electroporation optimization

o [f this method of tagging is successful, it will be used to tag other proteins with a variety of
fluorescent markers and provide baseline research into using Cas12a RNPs in human cells




Stuti Thakkar (Dr. Jess Sheldon)

Investigating iron piracy in the opportunistic, emerging, multidrug-resistant pathogen
Morganella morganii.

Morganella morganii is an emerging, multidrug-resistant Gram-negative
bacterium that resides harmlessly in the gut and mucosal surfaces of humans
and animals. However, as an opportunistic pathogen, M. morganii can cause
hospital-acquired urinary tract, wound, and bloodstream infections amongst
others. Iron acquisition is essential for bacterial survival and virulence, and

hosts restrict iron and other metals through nutritional immunity during

infection. In response, many Gram-negative bacteria rely on the biosynthesis
of small iron-binding molecules known as siderophores and the uptake of
xenosiderophores produced by neighboring microbes. To determine whether
M. morganii produces its own siderophores and/or can utilize those
generated by other bacteria and fungi, siderophore production was assessed
using Chrome Azurol S (CAS) assays in iron-limited medium, and
xenosiderophore uptake was evaluated by supplementing this restricted
media with ferrichrysin, ferricrocin, coprogen, or rhizoferrin as an iron
source. All M. morganii strains showed significantly lower CAS activity than
the Pseudomonas aeruginosa positive control, indicating no detectable
siderophore production under the tested conditions, and growth rescue
assays demonstrated dose-dependent increases in growth when
supplemented with xenosiderophores. Conclusively, M. morganii exhibits
broad iron-acquisition strategies shaped by its diverse host and
environmental niches, pointing to a potential reservoir.
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Introduction
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Nosocomialinfections
Emerging multidrug
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+ Hosts tightly bind iron, so bacteria must rely on
specialized iron-acquisition mechanisms to
overcome limitation.

= Bacteria adapt by producing and/or stealing
siderophores from neighboring microbes to
scavenge Fe®'.

* Trojan-horse antibiotics can use this pathway,
enabling antimicrobial compounds to enter.

Hypotheses

M. morganii produces endogenous siderophores

and relies on siderophores from other microbes to

acquire iron under iron-limited conditions.

Objectives

1.Determine whether M. morganii produces
endogenous siderophores

2. Assess whether M. morganii can use
xenosiderophores as an iron source

Methods and Results
1. Siderophore Activity Measurement - Chrome Azurol S Assay

LBAplate L8 medium
streaked witl
M. marganif

A siderophore Activity at 18 Hours in cTMS

M. morganil strains

‘Subcultured 1:50 in

630 nm

CAS-Fe complex

Siderophore Activity at 36 Hours in cTMS

P
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s
5

U
< 3
W

OB N
- R SR R

M. morgani stains.

Figure 4. Siderophore activity of M. morganii in chelexed Tris Minimal Succinate (cTMS) measured by CAS assay.

Cell-free supernatants were mixed 1:1 with CAS reagent, and absorbance at 630 nm {ODgs,) Was measured after
30 min of incubation in the dark. Lower absorbance shows higher iron-chelating activity. (A) 18 h and (B) 36 h graphs
show that M. morganii exhibits minimal CAS reactivity compared with the positive control. Data represent mean = SD
from biological duplicates, and significance was determined by one-way ANOVA (**** p < 0.0001), where all other strains

are significantly different compared to the positive control, Pseudomonas aeruginosa.

2. Xenosiderophore Supported Growth Under Iron Limitation

Ferrichrysin (FCHRY) Ferricrosin (FCRO)

o
Time (hour) Tiene (hour)

® SOUMFCHRY & 6.25uM FGHRY
o+ 125 uMFCHRY T 1.5 ub FGHRY

SOPMFCRD & 0.2 pMF
© 128uMFCRO v 1.56 M FCRO

W JUMCOR 4 625MCOP

Subculture 1:100 in
GTMS with Fe loaded
siderophores

Copragen (COP)
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Figure 5. M. morganii utilizes fungal xenosiderophores as iron sources under iron-restricted conditions.

Overnight LB cultures were transitioned through TMS into ¢ TMS containing individual fungal xenosiderophores. Growth
curves show M. morganii responses to increasing concentrations of (A) Ferrichrysin, (B) Ferricrocin, (C) Coprogen, and (D)
Rhizoferrin. Iron-replete controls (+Fe) contained 30 pM FeCly; LB served as a rich-media positive control and
unsupplemented cTMS as the iron-restricted negative control. Optical density (OD) at 600 nm was recorded every 30 min
for 20 h, and all conditions were performed in biological quadruplets. Data represent mean * SD.

Conclusions

« Low CAS activity across M. morganii isolates at
both 18 h and 36 h indicates minimal to no
endogenous siderophore production.

* M. morganii can utilize fungal xenosiderophores,
including the hydroxamates ferrichrysin,
ferricrocin, and coprogen, as well as the
polycarboxylate siderophore rhizoferrin.

* M. morganii displays dose-dependentiron uptake
when provided with fungal siderophores.

Future Directions

+ Test siderophore piracy from other bacteria to
evaluate whether M. morganii can use
xenosiderophores during co-infection.

* Perform RNA-seq under iron-deplete conditions to
assess transcriptional responses under iron
limitation.

* Generate targeted mutants in key candidate genes
to define their functional roles.

* Assess iron-dependent growth of each mutant to
determine individual contributions.
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Evaluating an Enhanced Supervision Model in a Canadian Practice-Ready Assessment
Program: A Multi-Method Program Evaluation

Introduction: Rural and remote regions in Canada continue to face significant shortages of family
physicians. The Saskatchewan International Physician Practice Assessment (SIPPA) evaluates
readiness of internationally trained physicians to practice in Saskatchewan and, in 2023,
implemented a redesigned supervision model. This evaluation examined how the enhanced
framework supports physician readiness, quality of care, workload, wellness, and rural retention.
Methods: A multi-method program evaluation combined descriptive analysis of administrative
supervision data with qualitative interviews conducted between June and August 2026.
Administrative data characterized supervision activities, progression, and workload experiences.
Interview data were analyzed using Braun and Clarke’s reflexive thematic analysis.

Results: Among physicians with workload data, 69.4% reported sustainable or somewhat
sustainable workloads, while 22.2% indicated workload frequently affected wellness. Qualitative
findings identified three domains: Educational and Professional Development, Well-Being and
Relational Experience, and System and Structural Contexts. Graduates valued high-quality

feedback, documentation skill development, mentorship, and accessible support. Challenges

included workload overwhelm, isolation, and administrative burdens. Physician leaders
emphasized rural emergency department demands and the need for clearer communication
between SIPPA supervisors and clinic leadership.

Conclusion: The enhanced SIPPA supervision model strengthens clinical competence, confidence,
documentation skills, and readiness for independent practice. However, broader workplace and
system factors continue to shape physician wellness, workload, and retention. Future refinements
should prioritize clearer expectations, improved onboarding, practical transition-to-practice
supports, stronger communication with physician leaders, and targeted skill-based workshops.
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Evaluating an Enhanced Supervision Model in a Canadian

Practice-Ready Assessment Program
Raj Hothi, Udoka Okpalauwaekwe, Obianuju Asiedu, Taofig Olusegun Oyedokun

INTRODUCTION

Canada’s primary healthcare system continue to face significant challenges
related to a persistent shortage of family physicians.’

Access disparities are especially pronounced in rural and remote communities,
where physicians tend to be unevenly distributed and where healthcare
infrastructure is under considerable strain. 2

Practice-Ready Assessments (PRAs) like the Saskatchewan International
Physician Practice Assessment (SIPPA) have emerged as a strategy to facilitate
international medical graduates (IMGs) to practice family medicine in Canada. *

Physicians within SIPPA first undergo a 12-week clinical field assessment,
followed by a two-year period of supervised practice in a rural community. Key
elements of supervision include: clinical chart reviews, an emergency
department chart review, a periodic review and weekly rounds.

Research increasingly suggests that structured supervision and mentorship are

critical to successful transition into independent practice. l?zz;“
In 2023, SIPPA revamped their supervision model. Grounded in Kern and
Thomas’ 6-step Model and experiential learning theory, the supervision
program is designed to foster reflective practice, professional identity
formation, and competence through guided participation and feedback.

This project evaluated how well the redesigned supervision framework
supports physician readiness, quality of care, and long-term retention in rural
Saskatchewan.

OBJECTIVES

This project had 3 main objectives:
1. Describe engagement with the enhanced supervision model using routinely
collected administrative program data.
2. Explore the experiences and perceptions of SIPPA physician candidates and
program leaders regarding the enhanced supervision model, including:
a. SIPPA’s influence on physician readiness for independent practice
b. Quality of care
¢. Workload and wellness, and
d. Transition into Canadian family medicine.
. |dentify perceived strengths, challenges, and opportunities to inform ongoing
refinement of the SIPPA enhanced supervision model and guide future
practice-ready assessment programs.

This was a multi-method program evaluation combining:

(1) Quantitative: a descriptive analysis of routinely collected administrative High demand
supervision data, analyzed using IBM SP5S Statistics. st?;;?:“

(2) Qualitative: interviews with SIPPA physician candidates, graduates and Practice
program leaders, analyzed using Braun and Clarke’s reflexive thematic St et

Collaborative G Psychological onSIPPA
Learning & Belo Safiet physicians.
Peer Support elonging bl
analysis. Consistent LR 2. Okpalauwaekwe U, MacPhee BX, Balezantis L, Mahani A, Zarzeczny A, Ramsden VR, et al. Facilitators, barriers, and priorities for
Access to i enhancing primary care recruitment and rotention in Saskatchewsn, Canada. BMC Prim Care. 2025 Nov 20,26(1):373.
Supenvisors . 1186/512575-025-03049-2 PublMed PMID: 41265998; Pubiiied Central PMCID: PMC12636174.
lege of Physicians and Surgeons of Ontario, Practice Ready Assessment Program. Toronto, ON: CPSO. Available from

S I P PA Saskatchewan International
— Physician Practice Assessment

*In-Progress Poster as data analysis is ongoing*

Characteristics of Enhanced Supervision: . i -
f @ Chart 3: Physician-Reported workload sustainability and perceived effects on

Chart 1: At the 1-Year checkpoint, most physicians were practicing R E e

in multiple settings (these categories are not mutually exclusive): C) Effect of Workload on

Personal Wellness:

A) Clinical Workload
Sustainability:

B) Effect of Workload
on Quality of Care:

B Hospital
B office/Clinic
- Emergency Department

- Long-Term Care

Clinic Chart Review
rating recorded

CME participation (98.4%)

rating (36.9%) Il somewhat Favorable

Il Most Favorable I ceast ravorable

Less Favorable

Periodic Review
discussed with
candidate (100%)

‘Workload-monitoring data were summarized using each physician’s
maost recent complete assessment. Assessments were available only for
72 physicians for clinical workload sustainability and the perceived
effect of workload on quality of care

CFPC learning plan
in progress (92.0%)

Promotion to Level

2(93.2%) I MCC360
= completed at 12-

month review

CONCLUSIONS

RESULTS - QUALITATIVE

ic Map repi initial findings as q

Thematic Map

Education &
Professional
Development

g

ata Gl . | o petence but not retention. SIPPA's
structured mentorship and feedback model effectively builds clinical
confidence, documentation skills, and readiness for independent practice,
however, physician retention remains primarily influenced by community
structure, team supports, and systemic factors beyond supervision.

Systemic alignment, integrating recommendations from alumni, and wellness
supports are essential. To sustain physician well-being and rural workforce
stability, future program development should bridge gaps between the SHA,
Existing SIPPA, and physician leaders on the ground, reduce administrative burdens on
Healthcare SIPPA physicians, and continue encouraging psychological safety.

Team in

Community
1. Kirkey 5. Canada’s family doctor shortage: 10 million will soon lack access to primary care [Internet]. 2024 Feb 16 [cited 2026 Jun

Well-Being &
Relational Experience

System & Structural

Stressful
Transitions &
Overwhelming
‘workloads

Feedback asa SipPA
Driver of Program as
an Advocate

Mentorship &
Feedback

Administrative data were used to describe the supervision model, its practice
context, and documented program activities. The qualitative inquiry formed the
principal component of the evaluation and was used to understand how enhanced
supervision was experienced, perceived, and translated into practice. We reported

- Accessed 2026 Jun 7.
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Prevalence of Genetic Variants in Patients with Cardiomyopathies: A Saskatchewan Cohort
Review in Comparison to International Data

Introduction: Cardiac diseases have a significant genetic etiology, yet
population-specific data on variant prevalence among Saskatchewan patients
remains limited.

Objective: To characterize the distribution of genetic variants associated with
cardiomyopathies in SK and compare with international trends.

Methods: Medical genetics findings were reviewed for patients with cardiac
conditions referred for genetic testing. This analysis focused on HCM, DCM,
ARVC/ARVD, LQTS to determine prevalence of pathogenic/likely
pathogenic variants for each. International data on two major
cardiomyopathies (HCM and DCM) were obtained from the Atlas of Cardiac
Genetic Variation, ClinVar, and relevant peer-reviewed literature, and
compared to provincial findings.

Results: HCM cohort - SK showed a smaller distribution of MYH7 and
TNNT2 compared to international data, while MYBPC3 remained the most

prevalent gene, consistent with global trends. Variants reported in Dutch,

Hungarian, diverse Caucasian cohorts and Hutterite populations globally
were observed locally. DCM cohort - SK has a higher distribution of LMNA
and BAG3, while TTN followed a similar trend compared to international
data.

Conclusion: Our findings provide valuable information on cardiomyopathy
associated genetic variants in Saskatchewan population, demonstrating
trends suggestive of shared ancestral background amongst affected
individuals and offering clinicians locally relevant data to inform screening
and patient care.
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INTRODUCTION RESULTS

+ Limited information lable for prevalence of genetic
variants of cardiac conditions, especially cardiomyopathies, in
Saskatchewan population.

ontribution can be essential in ident

International comparisons can provide additional LDDTB‘[ for
understanding the prevalence and population characte of
this province.

* Characterize the distribution and classification of genetic
variants associated with cardiac conditions in Saskatchewan
Compare pathogenic and likely pathogenic (P/LP) variant
patterns for two major cardiomyopathies (hypertrophic
cardiomyopathy and dilated cardiomyopathy) with reported
international populations.

METHODS

* Charts obtained from the provincial database for
patients referred for genetic testing by SK cardiology
departments from 2014-202

= 890 referred
+ 331 pediatric patients (66
* 559 adult patients (34 declined testing)

* 790 included in analysis
= 265 pediatric patients
* 525 adult patients

* Referrals spanned 15 cardiac conditions in pediatric
cohort and 14 in adult cohort.

* 4 conditions selected for focus: cardiomyopathies
(HCM, DCM, ARVC/ARVD) and channelopathy
(Long QT sym‘lron‘u.l

pal
gl ven rnlnan‘hul .

+ P/LP variant rates determined for each

* HCM and DCM P/LP variant provincial prevalence
compared with international data

Figure 1: Summary of genetic yield: variants identified in
patients with cardiac conditions in Saskatchewan

et ettt Lo et

We observed the highest yield of pathogenic and likely pathogenic
variants in HCM, with a total of 93 variants identified, followed by
61 in Long QT syndrome, 53 in DCM, and 18 in ARVC/ARVD.

Figure 2: Pathogenic and Likely Pathogenic (P/LP) genetic variants
identified in cardiomyopathy and arrhythmic disorder

A B

HOM (Hypertrophic Cardi omyopathry] DM (Dilated Cardiomyopathy)

D

LOTS (Long QT Syndrama)

RESULTS CONT’D

Figure 3: Distribution of genetic variants in HCM and DCM patients:
Provincial vs. International comparison!® *8

RPCT

ArgSaTTrp (MTEFER)

d data- MYBPC3S is mos
prevalent; differences — SK has smaller distribution of MYH?7
/T2. Variants reported in Dutch, Hungarian, diverse
s and Hutterite populations globally were also
observed in SK.
DCM: e.lrmlar ln.nd fnr ?TN di I'h.rn.nr:u - RI\ h.«. htghur

associated genetic variant Sa-.katch:.wan popula
demonstrate a trend that indicates shared ancestral hackgmund
amongst affected individuals, offering clinicians locally
relevant data to inform screening and patient care.

International data v
r: and supy

uracy and comprehensiveness of interational findings.
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Jakob Philipchuk (Dr. Mina Niazi)

lliness Perception and Mediterranean Diet Adherence Among Adults with Metabolic
Dysfunction-Associated Steatotic Liver Disease (MASLD)

Background: Metabolic dysfunction-associated steatotic liver disease
(MASLD) is the most common liver disease in Canada. A Mediterranean-
style diet is an effective approach to its management, yet real-world
adherence is low among non-Mediterranean populations. This study
evaluates baseline diet adherence and its relationship with disease severity
and separately characterizes illness perception among Canadian adults with
MASLD.

Objective: To characterize baseline Mediterranean-style diet adherence
(MEDAS) and its relationship with hepatic steatosis (CAP) and fibrosis
(kPa); to describe post-consultation illness perception (BIPQ) and its
association with disease severity; and to evaluate whether prior dietary
counselling is associated with better adherence and disease understanding.
Methods: 45 adults with MASLD completed the MEDAS and BIPQ at their
initial hepatology consultation. FibroScan quantified steatosis and liver
stiffness. Correlations and group comparisons were performed, with partial
correlation adjusting for food insecurity and GLP-1 agonist use.

Results: Greater adherence was correlated with lower CAP (r=-0.364,
p=0.016). Prior counselling was associated with greater disease

understanding (median coherence 8.0 vs 6.0, p=0.048) but not greater
adherence to Mediterranean diet. Despite strong belief in diet as a treatment,
adherence remained low (median MEDAS 5.0/14).

Conclusions: Structured, behaviourally focused interventions may be

required to enhance adherence to evidence-based dietary recommendations
in MASLD.
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INTRODUCTION

Metabolic dysfunction-associated steatotic
liver disease (MASLD) is a chronic liver
disease defined by hepatic steatosis in the
presence of 21 cardiometabolic risk factor.

MASLD is the most common liver disease
in Canada, with an estimated prevalence of
up to 35% among adults [1].

Weight loss is central to management.
Modest reductions in body weight improve
hepatic steatosis, while more substantial
weight loss of 210% is associated with
improvement or reversal of liver fibrosis [2].

A Mediterranean-style diet is the most
consistently recommended and best-
studied dietary pattern for MASLD,
reducing hepatic steatosis even in the
absence of weight loss [3, 4].

OBJECTIVES

. To characterize baseline Mediterranean-

style diet adherence (MEDAS) in a
Canadian cohort of adults with MASLD and
examine its relationship with hepatic
steatosis (CAP) and fibrosis (kPa)

. To describe illness perception (BIPQ) in
this population and examine its association
with disease severity (e.g., fibrosis and
illness threat)

. To evaluate whether prior dietary
counselling is associated with greater diet
adherence and greater illness coherence
(disease understanding)

MATERIALS & METHODS

Cross-sectional observational study of adults
(218 years) with MASLD/MASH recruited at
their initial hepatology consultation in
Saskatchewan, Canada;  questionnaires
completed post-appointment.

Measures: MEDAS (habitual Mediterranean
diet adherence); BIPQ (illness perception, 8
domains); FibroScan (CAP, dB/m; liver
stiffness, kPa); cardiometabolic risk factors
(CMRFs), prior dietary counselling, food
insecurity, and GLP-1 agonist use recorded.

Jakob Philipchuk! & Mina Niazi2

University of Saskatchewan, College of Medicine; 2Saskatchewan Health Authority

Analysis (SPSS): Descriptives as mean + SD or median (IQR); Pearson/Spearman correlations;
t-test/Mann-Whitney U for group comparisons; partial correlation adjusting for food insecurity and

GLP-1 agonist use. Two-sided p < 0.05

CAP (dBim)

MEDAS Score

g g

Coherancs (understanding)

g

No Gounselling

Prior Gounselling

Cardiometabolic burden

CMRF count was not associated with steatosis (r; =
0.163, p = 0.297) or fibrosis (rs = 0.037, p = 0.812) in
this cohort.

Advice specifics

Neither Mediterranean-specific dietary advice (p
0.715) nor perceived clarity of advice (r; = 0.206, p
0.276) was associated with greater adherence.

lliness threat

More severe liver fibrosis was correlated with greater
illness threat perception (r = 0.366, p = 0.017);
steatosis severity was not associated with patient
concern (rs = 0.071, p = 0.649).

Belief-behaviour gap

Patients strongly believe that a Mediterranean-style
diet is beneficial (treatment-control median 9.0/10),
yet actual adherence was low (MEDAS 5.0/14).

Figure 1. Mediterranean diet
adherence (MEDAS score) versus
hepatic steatosis (CAP, dB/m). Higher
adherence was associated with lower
steatosis (r = -0.364, p = 0.016).
Dashed line represents the linear fit.
Each point is one participant.

Results were unchanged by food
insecurity (n=3) or GLP-1 agonist use
(n=5) (all p >0.7)

Figure 2. lliness Coherence (BIPQ
understanding) by prior counselling.
Participants who had received prior
dietary counselling reported
significantly greater understanding of
their liver disease than those who
had not (median 8.0 [6.0-8.0] vs. 6.0
[3.8-8.0], U = 133.5, p = 0.048).
Boxes show median and IQR;
whiskers show range.

Lifestyle (diet, physical
inactivity, weight)

Figure 3. Patient-perceived primary
cause of liver disease (n=45).
Participants ranked up to three
contributing factors; only the first-
listed cause is shown, grouped by a
single reviewer. Most patients
attributed their disease to modifiable
factors amenable to intervention.

Dysfunction-Associated Steatotic Liver Disease (MASLD)

Chara Value
57.2+124
26 (57.8%)
36.1£7.2
332 (285-366)
33 (73.3%)
7.1 (5.1-10.9)
14 (31.1%)
2.0 (2.0-3.0)
30 (66.7%)

12 (26.7%)
5.0+£2.0

29.5 (22.3-37.8)

1Age, years
iFemaIe sex
BMI, kgim?
CAP, dBJm

;Steatosis S3

iLiver stiffnes, kPa
Advanced fibrosis (F3-F4)
;Total CMRFs

iPrior dietary counselling
‘Mediterannean diet advised
1MEDAS score

BIPQ total

Table 1. Participant demographics and
clinical characteristics (n=45).

CONCLUSION

Higher Mediterranean diet adherence was
associated with lower hepatic steatosis
(CAP), even in a non-Mediterranean cohort
with generally low adherence.

Prior dietary counselling was associated with
greater disease understanding, but not with
greater dietary adherence.

Patients recognized diet as an important
aspect of disease management (median
treatment-control 9.0/10), yet actual adherence
remained low. This suggests structured
interventions may be needed.
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Erika Whyte (Dr. Angelica Lang)

How do shoulder kinematics change in a progressive overhead lifting task?

Background: Overhead lifting is associated with upper-limb injury risk, and

shoulder kinematics may be influenced by increasing load and sex. This study
investigated shoulder kinematics during a progressive overhead lift and
identified potential differences between sexes.

Methods: Thirty healthy adults (15 women, 15 men; mean age of 44.5 + 14.3)
completed four sets of five overhead lifts with progressively increasing load
and effort. Shoulder, trunk, and arm motion were captured using a Vicon
optical motion capture system. Humeral and scapular kinematics were
assessed across lifting sets and between sexes using statistical parametric
mapping (SPM) and two-way mixed ANOV As.

Results: Increasing load altered shoulder kinematics in both sexes. Humeral
elevation and external rotation decreased as load increased. Scapular upward
rotation increased with load in both sexes, with set x sex interactions (p =
.002) at some levels of humeral elevation. Males demonstrated greater
increases in upward rotation across progressive sets than females.
Conclusion: Shoulder kinematics change with progressive overhead loading,
with males and females demonstrating different scapular adaptations. These
findings suggest that sex should be considered when evaluating shoulder
mechanics and developing strategies for workplace injury prevention.
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+ Overhead lifting is associated with increased
upper-limb injury risk [1]

Injury risk is often evaluated using humeral
elevation. However, humeral rotation and
scapular movement are also important
components of shoulder mechanics [2], [3]

Shoulder kinematics may vary with sex [4], while
increasing load may alter movement strategies
[5], both of which are important considerations for
injury prevention

Purpose: To investigate shoulder kinematics
during a progressive overhead lift and identify
potential differences between sexes

Thirty healthy adults were recruited: 15 women
and 15 men (mean age: 44.5 + 14.3 years).
Participants completed four sets of five overhead
lifts with progressively increasing load and effort.
Shoulder, trunk, and arm motion was tracked
using a Vicon optical motion capture system

Figure 1: Motion caplure marker and EMG sensor placement (left)
and overhead lifting task (middle, right).

+ Humeral and scapular angles were calculated for
each lift.
Scapular orientations were extracted at 15°
increments of humeral elevation for each task.
Humeral angles were compared across the full lift
cycle with statistical parametric mapping (SPM).
Two-way mixed AMOVA was used to compare
scapular and humeral kinematics across sets and
between sexes, and to assess sex x set
interactions.

Upward Rotation (%)

Uprwisrd Rotation (9)

Humeral rotation

Humeral elevation

Set1
- Ser2

Seta e
Sad

Figure 1: Humeral elevation and ratation across four progrossive [ifting sats, with SPM idertifying regions of
sigrificant differences thraughout the tifting cycle.

Females

Flgure 2: Scapular kinamatics

Humeral

L 75" a0
Hurmrsl Elvation Lavel ()

Males

four progressive lifting suts, Emor bars reprosent

significant main effect of set 1} and set = sax

internction (p = 002} were chaarved.
Key Finding
Scapular upward rotation increased
with load in both sexes. However, the
pattern of change across progressive
lifting sets differed between females
and males, consistent with a
significant set » sexinteraction.

80° 750 e 08¢
Humasal Ebevation Lavel (%)
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Increasing load altered shoulder
kinematics in an overhead lift task in
both sexes.

Both humeral elevation and external
rotation decreased as the load
increased over the sets.

These compensations have been
reported in previous research [5] and
likely reflect strategies to rely on the
bigger shoulder muscles and trunk
movement.

There were notable sex and set
interactions for scapular upward
rotation.

Males increasing the upward rotation
more in the middle humeral elevation,
possibly to compensate for lower joint
flexibility.

Increased upward rotation can be a
positive adaptation to avoid damage to
the rotator cuff.

Conclusions

+ Shoulder kinematics change for both
sexes during a progressive overhead

Males adjust their scapular kinematics
differently than females, even though
the load was nomalized to individual
effort, which may be related to lower
overall work-place injury in males

Sex should be considered in
workplace injury prevention and
treatment
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Maheen Zafar (Dr. Jacob Alhassan)

The sense of belonging and its health impacts: A review of Canadian evidence

Belonging refers to the feeling of being included, accepted or connected to a

group or a community. Previous research shows that belonging influences

mental and physical health through different health outcomes although no
current synthesis exists on patterns of belonging and health impacts in
Canada. This scoping review identified the existing evidence on health and
equity dimensions of the impacts of the sense of belonging in Canada.

The scoping review was conducted by searching 6 health science databases
through searches on three core concepts: belonging, health and Canada.
Peer-reviewed English-language studies published between 2000-2026 on the
health impacts of belonging in Canada were included. Grey literature, other
review types and studies not directly reporting health impacts were excluded.
Identified studies were synthesized thematically to identify patterns of health
impacts.

Higher sense of belonging was better for health due to improved mental
health (self-rated mental health, lower suicidal ideation, depression and
anxiety) and better physical health (self-rated general health, health utility,
lower risk of incidence of diabetes, diabetes-related hospitalization, and
chronic conditions, particularly arthritis).

Positive impacts were however context-dependent, varying across
demographic groups. A sense of belonging improved health especially for
women, older adults, and some population groups.
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INTRODUCTION

Sense of belonging refers to the feeling of being
included, accepted or connected to a group or a
community. A sense of belonging is an
important social determinant of health, that is
associated with physical and mental health
outcomes.! Previous research has shown that a
stronger sense of belonging has been associated
with various positive physical and mental health
outcomes.! There is no current synthesis of
Canadian literature on the health impacts of
belonging.

PURPOSE

The aim of the scoping review is to map and
synthesize the existing evidence on the
agsociation between a sense of belonging and
health in Canada, with an emphasis on physical
and mental health.

RESEARCH QUESTION
What are the health impacts of belonging in
Canada?

METHODS

The search strategy focused on three core
concepts—belonging, health, and Canada—
and incorporated relevant synonyms and
related terms for each concept.

Six databases were searched: MEDLINE Ovid,
PsycINFO, Embase, Public Health, CINAHL,
and Web of Science.

Included: Peer reviewed English language
studies published between 2000-2026 that
examined the health outcomes of belonging in
Canada were included.

Excluded: Grey literature, other review types,
and studies not directly reporting health
impacts.

Data was extracted from studies and
synthesized thematically to identify patterns in
health impacts.

Figure 1. Study Selection Process

pelonging and its heal

Canadian evidence
Maheen Zafar, Dr. Jacob Alhassan

METHODS

Figure 2. Geographic Coverage of Included Studies

RESULTS

Main Findings
Overall, a stronger sense of belonging was associated
with better physical and mental health, however the
strength and direction of association varies across social
and demographic contexts.

(+) Better self-rated
mental health™

(-) Suicidal ideation®®
(-) Depression®*®

(+) Anxiety®

*Premature mortality findings varied by age group

Impacts:
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CONCLUSION

Overall, a stronger sense of belonging was
associated with better mental and physical
health outcomes. Although these associations
differed depending on the health outcome and
population group being examined.

These findings highlight how social and cultural
contexts shape experiences of belonging and
influence health outcomes.

RESEARCH GAPS

Most studies had a cross-sectional design,
limiting conclusions about temporality and
causality.

Indigenous people living on reserves and in
other Indigenous communities were
underrepresented in the literature, with limited
research examining the health impacts of
belonging across First Nations, Métis, and Inuit
populations.
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Daymond Bernath (Dr. Susan Petryk)

Disability Disclosure, Accommodation, and Ableism in Medical Education: A Mixed-Methods
Study

Project Title: Disability Disclosure, Accommodation, and Ableism in Medical
Education: A Mixed-Methods Study

Background: Learners with disabilities remain underrepresented in medical
education and may encounter barriers impacting their learning experience.
National data suggests many learners choose not to disclose their disability to
their medical program. Existing literature has primarily examined the
prevalence of disabilities and the types of accommodation provided, with
limited exploration of institutional culture and the attitudes of peers and
faculty that may influence disclosure and inclusion.

Methods: This study utilized a mixed-methods model consisting of an
anonymous online survey for quantitative data followed by optional semi-
structured interviews for qualitative data collection. Quantitative and
qualitative data was then analysed using descriptive statistics and Braun and
Clarke’s reflexive thematic analysis respectively

Results: Preliminary results are showing that 28% of students identifying with

a disability still have not requested accommodations. Our study population

describes the institutional culture as encouraging and supportive, however,
concerns surround impact on residency and how disclosure may negatively
impact an individual’s experience.

Conclusion: Disability in the medical education has a positive foundation to
stand on with work still needed in areas such as stigma, ableism, and
psychological safety. Medical learners would appreciate more awareness and
openness in discussions surrounding disability and accessibility and
clarification on the real-world impact on residency applications and
matching.
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Introduction

Motivation:

* Learners with disabilities are
underrepresented within the medical
education
Many learners with disabilities choose not to
disclose to their program

Gap:

Majority looks at how to treat patients with
disabilities

Commentary and Reflections

Focus on individual disabilities rather than
disability as a whole

Few studies look at direct perspectives of
medical learners

Purpose:

« Examine patterns of disability disclosure,
perceptions of stigma, and awareness of
disability-related support within a medical
education context
explore both the experiences of medical
learners to better understand interpersonal
and institutional factors that may shape
disclosure decisions and inclusion

Objectives

+ Better understand the disability experience
within the medical education and appreciate
existing strengths and gaps
Development of recommendations to inform
faculty development initiatives, learner
orientation activities, and institutional
policies related to accessibility
Utilization of findings to support ongoing
institutional efforts in promoting accessibility
and equity
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Materials and Methods

Mixed-methods design involving an anonymous online survey followed by qualitative interviews

Quantitative Analysis

Validated Items &
Investigator-
developed
Questions

Cross-sectional
Online Survey

Qualitative Analysis

10-15 Survey
Respondents

Transcription of
Audio Recordings

Analysis via
Descriptive
Statistics

Voluntary
Participation & No
Personal Data
Collected

Identification of

Reflexive |
‘Thematic Analysis Re ng Themes

© (Braun & Clarke)

Qualitative and quantitative findings were integrated during the interpretation phase to provide a
comprehensive understanding of disability disclosure and inclusion within medical education

Figure 1 = Accommodations Received Breakdown
INSTITUTIONAL ACCOMMODATIONS BREAKDOWN

W Accommodations Provided Did Not Request

1 Requested But Not Yet Received = Accommodations Mot Pru\rldP(m'\ medical pr

4% 4%

Preliminary Results

Table 1 - Statistical Comparison of Attitudes

and Beliefs (Welch’s t-tests)

Attitude/Belief Statement Group N Mean S0t df p
benefits from No 34 506 0851 -2.59 54.98 0.005
including physicians with disablities  Ye 561 0583
ians with disabilities may have 34 482 0369
greater empathy for patier 530 0.765
Students needing extra time on 34 471 1060 -2.988 44.48 0,005
exams can be just as capable 561 1158
Accommodaticns give students with 209 1100 3.198 47.16 0.002
i 0500
0894 3.231 56.42 0.002
23

202 51.19 0.032

Disclosing a disability during 0.738 51710464
residency

applications would hurt chances

Figure 3 — Institutional Culture Word Cloud
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Figure 4- Psychulogil:al Safety & Belonging
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Discussion

Inclusion and accessibility surrounding
disability in medical education is ongoing,
however, future progress must involve
increased conversation and openness about
disability

Medical learners emphasize the impact of
staff information delivery has on perception
of acceptance and inclusion

Medical learners with disabilities would like
more clarity surrounding true impact of
disclosure on residency applications and
career outlook

Effectiveness/variety of accommodations
may need be reconsidered as only 64% of
participants who had accommodations
found them to be either very effective (20%)
or somewhat effective (44%)

Figure 5 — Envisioning Change Word Cloud
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Emmanuel Fabella (Dr. Eric Sy)

Patient Oriented Discharge Summatries in the ICU: A Scoping Review

Introduction: Intensive care unit (ICU) discharge is an at-risk transition
marked by communication gaps, adverse events, and fragmented care.
Patient-oriented discharge tools may help, but ICU use is poorly described.
Methods: Database search was done on MEDLINE, Embase, CINAHL, and
Google Scholar (inception to May 2026) for patient- or family-oriented ICU
discharge tools. Two reviewers independently screened and extracted data,
resolving conflicts by consensus. Data were analyzed thematically.

Results: Of 4,892 records, 30 studies were included (18 adult; 12
pediatric/neonatal). Four themes were identified. First, design was largely
agreed on: standardized, tailorable templates (26/30) and plain language
(22/30), though reading level was assessed in 6/30. Second, adult and
pediatric tools addressed different problems, recounting an ICU stay patients
could not recall (10/18 vs 2/12) versus teaching caregiving skills (8/12 vs
0/18). Third, implementation limited use: nurses delivered most tools

(14/30), timing varied by setting, clinician time the main barrier (10/30),

patient-partner collaboration the main facilitator (15/30). Fourth, tools were
well received (satisfaction 17/30; improved understanding 13/30), with
unintended distress in 8/30, and adverse events measured in one study (no
difference).

Conclusions: Patient-oriented ICU discharge tools may improve
communication of patient-related information. Further research should
define core contents, increase implementation, and measure effectiveness
outcomes.
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Eamilies clear writien information on thedr stay, care needs, and
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pediatric or neonatal). Four themes were
identified.
1. Design characteristics were largely
agreed on

(60%%). No study supported written material
alone.
2. Adult and pediatric tools addressed
different problems

+ Adult tools recounted an IC
could not recall: 10/18 (;

Pediatric tools taught caregiving skil
(67%5) vs 0718 (0%).
3. Implementation limited use
Nurses delivered most tools: 1
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Daly Haas (Dr. Marla Davidson)

Evaluating the Impact of Wellness Initiatives on Resident Wellbeing and Learning Environment
Perceptions

Introduction: Medical residents face complex workplace demands that can
negatively impact their wellbeing and engagement in training. This mixed
methods study evaluated resident use of resources from the USask
Postgraduate Medical Education Resident Resource Office (RRO) and its
association with resident wellbeing and learning environment perceptions.
Methods: Three years of retrospective learning environment evaluations and
RRO utilization records were analyzed. A cross-sectional survey measuring
awareness and use of RRO resources, fatigue, burnout, grit, resiliency, and
overall wellbeing was sent to all USask residents (N=525), with 36
respondents.

Results: RRO use continued to increase each year, and residents were satisfied
and comfortable with their experiences. While overall RRO utilization was
not associated with general wellbeing, burnout, resilience or grit, residents
who accessed three or more RRO resources reported significantly higher

fatigue scores. Residents reporting poor or fair health rated the learning

environment less favourably. Improved awareness of available RRO resources
was identified as a priority for increasing resource use.

Discussion: Further research is needed to better understand the relationship
between resident wellbeing and wellness resource utilization and to identify
strategies that promote awareness and engagement with available supports.
Larger sample sizes are needed to clarify these relationships.
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BACKGROUND RESULTS

++ Medical residents face substantial demands that St
Association Between RRO Use |

can negatively impact resident wellbeing and
engagement.'*

<+ Wellness initiatives have become an important
strategy to support resident wellbeing.®”

+* The USask PGME Resident Resource Office (RRO)
offers residents individualized support and
proactive wellness initiatives.

%+ Resident engagement with wellness resources,
barriers to access, and the impact of wellness
programming on resident wellbeing and learning
environment perceptions remain underexplored.

OBJECTIVES

++ Assess the relationship between RRO utilization
and learning environment perceptions.

+* Compare wellbeing outcomes among residents
with different levels of RRO engagement.

“* Identify barriers to accessing RRO resources.
METHODS

0o
USask Medical Residents

completed an online survey

Q < -
74% 59% 56% 43y

Female PGY-1 Aged 25-29 Racialized

% 10 Specialties Represented
EJ SURVEY MEASURES

Mental
Conti
Model Scale

EJ oaTa souRces
P i

ation Recards

Inventory s

Independent Thematic Analysis

Samples t-tests

Resident Wellbeing

@ 67% N 61%
report good-excellent in Yellow/Orange Zone

on the Mental Health
Continuum

overall wellbeing

(intermediate stages of
distress and impaired
functioning)

Despite fairly positive self-reported wellbeing,
many residents reported indicators
of psychological strain.

®

RRO Use and Perceptions

RRO Use Continues to Grow Resident Experience Most Accessed Resource
68%

/ml
allE .

2023-2024 2024-2025 2025-2026

o/
61%

Greatest Threat to
Resident Wellbeing:

WORKLOAD

D Fatigue

Volume
of work

(5
s

responsibilities

High
expectations

“[1 am] feeling overwhelmed,
emotionally and physically
drained from the amount

of workload.”

2023-2025

2025-2026

felt comfortable
accessing the RRO

were satisfied with Services

their overall experience

Most important for

35 of 36 residents

accessed at least one
RRQ resource

increasing RRO use:
greater awareness and
ongoing reminders

{*not housing)

Residents generally reported positive impacts of RRO resources on

workplace satisfaction, engagement, productivity and particularly for personal wellbeing.

Psychological

Accommodations

CONCLUSIONS

Residents reporting higher fatigue were more likely to engage with RRO supports.
Workload, along with awareness, accessibility, and time constraints, were important barriers to resource use,
Poorer wellbeing was associated with more negative learning environment perceptions.
Greater use of RRO resources was not linked to improved wellbeing or learning environment outcomes.

Wellness resources may be most effective when combined with broader organizational and structural wellness initiatives.

Larger, longitudinal studies are needed to better understand how different wellness resources influence resident wellbeing and learning environment

experiences.
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and Resident Outcomes

Retrospective learning environment
evaluation (2022-2025):

Residents reporting poor/fair health or
experiencing/witnessing incivility and
harassment reported significantly lower
learning environment ratings

across all domains.

Current resident survey:

No significant differences in learning
environment perceptions were observed
between residents with lower

(<3 resources) and higher (23 resources)
levels of RRO engagement (all p > 0.05).

Residents who accessed
three or more RRO resources
showed significantly greater
fatigue (p <.05).

No significant differences between groups
on overall wellbeing, burnout, resilience
or on the mental health continuum.
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Xavier LaBelle (Dr. Segun Oyedokun)

Needs Assessment for Emergency Medicine Program Development in South Sudan

INTRODUCTION: South Sudan faces significant emergency care challenges,
including limited trained personnel, infrastructure, and resources, with no
structured emergency medicine (EM) residency program. This study aimed
to identify needs and priorities for sustainable EM training development.
METHODS: A mixed-methods needs assessment purposively sampled
hospital and emergency department leaders, emergency practitioners, and
university and Ministry of Health leadership. Three REDCap surveys
assessed workforce and system capacity, clinical competencies and training
needs, and institutional readiness. Semi-structured stakeholder interviews
explored needs, barriers, resources, and sustainability. Surveys were analyzed
descriptively. Thematic analysis and mixed-methods triangulation are
ongoing.

RESULTS: Preliminary findings demonstrated strong demand for EM
development. Among practitioners (n = 151), 86.1% were interested or very
interested in formal EM training, while 100% of institutional respondents (n
= 26) considered academic EM important or very important. Only 40.7%
reported having physicians with formal EM training. Key competency gaps
included psychiatric emergencies, point-of-care ultrasound,
electrocardiogram interpretation, and intubation. Funding, infrastructure,
ambulance/referral systems, and human resources emerged as key barriers.
Stakeholders emphasized local ownership and capacity building.
CONCLUSIONS: Findings support locally led EM residency development in
South Sudan alongside investment in workforce, infrastructure, sustainable

financing, and local capacity building.
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INTRODUCTION

South Sudan faces significant healthcare challenges
which are reinforced by the ongoing conflict and
economic instability including limited human resources,
inadequate infrastructure, and high levels of trauma.?

South Sudan only has a small number of trained
emergency medicine (EM) specialists, and currently
there is no structured EM residency or training
program that exists.

The use of a needs assessments is an effective first
step in building and developing an EM residency
program by identifying gaps and priorities to guide
program development.3

Conducting a needs assessment is a key step in the
World  Health  Organization  (WHO)  Twinning
Partnerships for Improvement (TPI) framework for
program implementation and sustainable capacity
building.

STUDY OBJECTIVE

To perform a comprehensive needs assessment of
emergency medicine education, infrastructure,
human resources, and system organization at the
University of Juba and affiliated healthcare facilities.

Study Design

* A mixed-methods needs assessment combining
quantitative data analysis and qualitative stakeholder
input.

Data Sources
= Purposive sampling of key stakeholders

Quantitative: REDCap Surveys

Qualitative: Semi-Structured Interviews with key
stakeholders on USask supported Zoom

Data Analysis

Quantitative Qualitative

Descriptive statistics
of surveys

Thematic analysis of
interview transcripts.

Triangulation

Integration of quantitative and qualitative data
to d

RESULTS
Participants/Data Sources

Survey A — Hospital/ED Leadership (n=55): Staffing, infrastructure, reso

urces & system capacity

Survey B — Emergency Care Practitioners (n=151): Competencies, training needs & barriers
Survey C - University/MoH Leadership (n=26): Institutional priorities, readiness & sustainability

Interviews — Key Stakeholders (n=16)

Quantitative Support

40.7% reported having physicians with
formal EM training (Survey A)

Emerging Findings

HUMAN RESOURCES:
Limited Trained EM Workforce Median emergency care experience: 2

years (Survey B)

86.1% interested or very interested in
EDUCATION: formal EM training (Survey B)
Strong Support for Formal EM 100% considered academic EM

Tr important or very important (Survey C)

P —————r
vocus EEE——

LI o —

Competency & Curriculum . am

Needs 2 e

Preferred training: Bedside 70.2% and
Classroom 46.4% rather than virtual

% of facilities reporting availability (Survey A)
Oogen2y/7 | =+
Resusciaion s | 7 =<
INFRASTRUCTURE:
Limited Clinical & Training

Resources e e

o
r— 1545
er| v

Ambulance Reliability (Survey A)
Ll 38.5% reported ambulance services as

SYSTEM ORGANIZATION: sometimes or never available

Ambulance & Referral Barriers

88.1% identified funding as a training

barrier (Survey B)
IMPLEMENTATION:
Funding is a Major Barrier 7.7% potential Year-1 stipend support

(Survey C)

Potential Year-1 Conf
% of respondents indicating a

s
|

SUSTAINABILITY:
Local Ownership & Capacity
Building

Protected
acily e

TABLE 1 — Mixed-Methods Triangulation of E

erceived needs & priorities, barriers, resources, and sustainability

ualitative Support

. Shortage of trained personnel, specialists, and
knowledgeable staff were repeatedly
identified.

“a proper emergency care human resource cannot
exist without... academic trainings.”

Stakeholders advocated for locally available
postgraduate EM training as a strategy to
address workforce shortages.

“[An EM] residency pragram is one of the most
important things we are advocating for”

Stakeholders emphasized practical,
comprehensive emergency training to prepare
clinicians for time-sensitive emergencies.

“Emergency cannot wait... you need ready-trained
staff being there, to tackle the emergency.”

= Infrastructure, equipment, medications, and
critical-care resources were repeatedly identified
as limitations.

“The major challenge is the limited resources [and]
the working environment...”

Ambulance availability, transportation,
communication, and security concerns
emerged as referral barriers.

“Ambulances are for the living... But in South Sudan,
ambulances are for the dead.”

Financial constraints were repeatedly
described as key barriers to program
establishment and sustainability.

“Funding is of course, the key thing.”
Local ownership and development of South
Sudanese faculty were emphasized as essential
for sustainability.
“We must own it and see it as our own... to serve the

interests of our people.”

merging Findings

DISCUSSION

Limited formal EM training highlights a clear need for
EM residency training and strong stakeholder support
suggests readiness for its development and
implementation.

Identified competency gaps and preferences for
bedside/classroom  learning can  guide  the
development of contextually relevant, competency-
based curriculum.

Human resources, infrastructure, equipment, and
financial constraints limit emergency care delivery and
residency implementation.

Existing institutional resources provide a foundation for
program development. Having sustainable financing,
local faculty development, capacity building, and South
Sudanese ownership will be critical.

=,
LocisTicAL
CHALLENGES

LIMITATIONS

CONCLUSIONS

* There is strong stakeholder support and a need for
formal EM training in South Sudan. A sustainable EM
residency will require local ownership, capacity
building, adequate resources, and sustainable
financing.

These findings can inform development of a locally led,
contextually appropriate EM residency program in South
Sudan.

We thank the University of Juba, Ministry of Health,
participating institutions and all survey and interview
participants. Ethics approval: University of Saskatchewan
Behavioural REB and South Sudan MoH-RERB.
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Vaidehee Lanke (Dr. Scott Adams)

Evaluating artificial intelligence models for gastrointestinal polyp detection

Early and accurate detection and characterization of gastrointestinal (GI)
polyps is essential for clinical management and prevention of GI
malignancies and conditions. Artificial intelligence tools have the potential to

assist clinical in accurately and efficiency detecting and characterizing polyps.

However, Al models vary significantly in their architecture, training and
validation datasets and availability, raising questions about model
generalizability and real-world applicability. The objective of this project was
to systematically evaluate and compare the performance of AI models for
polyp detection and characterization across multiple datasets and evaluation
metrics, including polyp detection, segmentation and classification and
model generalizability.
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Introduction
Gastrointestinal  (GI)  polyps  are
detected during endoscopes and may represent
precursors to malignancies”.

lesions

Early  amd detection  and

characterization of polyps is important'.

HoCurate

Artificial mtelligence (Al) tools have the
potential to assist clinicians in accurately and
efficiently  detecting end  characterizing
polyps-.

Al models wary significantly in  their
architecture, training and validation data and
availability, ranging from open source to
commercially  developed models, raising
questions about about model generalizability
and real-world applicability*5.

Objectives

Svstematically evaluate and compare the
performance of Al models for polvp detection
and characterization across multiple datasets
and evaluation metrics.

Primary objectives:

* Evaluate Al model performance in polyvp
detection, segmentation and lesion
classification

Secondary objectives:

* Aszess the generalizability of Al models
across multiple different datasets
Compare the performance of open-source vs
commercial Al models

Open-source models

-l}lll.'lﬂl

[ evE-ClinicDE

-ELI'N Datasel

Materials and Methods

Commercial models
ColonFormer * EndoBRAIN
PraMet * Endo-AlID
HarDNet-MSEG * Gl Genius
ColonSegNet = SKOUT
Polyp-PVT

Baseline Al models

| Description

10,662 labelled Gl endoscopy
|images

1000 palyp images with
ciresponding segmeniation
masks

Hyperkvasir

Eovagir-5E(R

612 annolated polyp images aod
ciormesponding segmentation

-11'5'.[35 samples of 100 dilferent
polyp types, including shape and
size

PelypDB 3934 gl polyp images

ETIS-
LaribPalypDE

[ 198 polyps images, 29
colunoscopy sequences

Al open-source models
|

Diataset preparation and mode]
application

H,/’/lHH

Detection:  Classiflcation:

Canitfind  Can it identify

the polyp? the lesion
correctly?

Can it outling

the polyp
correctly?

Generallzability: How well do the
muadels perform across different datasets?

Segmentation:

Resulis and Impact

Results: Our anticipated results will provide a
standardized comparison of Al models for GI
polyp detection and charactenzation, including
performance across multiple evaluation metrics,
strengths  and limitations in  detection,
segmentation  and
extent of generalizability
datasets.

classification and
across  different

lesion

Impact: This project hopes to contribute an
evidence-based framework for understanding
the value and role of Al tools in Gl medicine
and identify areas for future model
development, validation and climical
application.
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Elise Morphy (Drs. Kirsten Smith & Alicia Thatcher

Thriving as Co-Educators: A Scoping Review of People with Intellectual and Developmental
Disabilities in Health Professional Curriculum

Background: People with intellectual and developmental disabilities

(PWIDD) have been historically undervalued as knowledge producers in
health professions education (HPE). Co-education initiatives with PWIDD
can improve student learning outcomes, which may contribute to narrowing
health inequities faced by PWIDD.

Objective: To map and synthesize the literature on the experiences of
PWIDD as co-educators in health professions education.

Methods: Guided by the PRISMA-ScR framework, a scoping review was
conducted through systematic searches of four databases: MEDLINE,
EMBASE, CINAHL, and ERIC. One reviewer screened titles, abstracts, and
full-text articles against predefined inclusion criteria. Data were extracted and
synthesized using descriptive and thematic analysis.

Results: The database search identified 1,182 unique records, of which eight
met inclusion criteria. Eight additional articles were identified through
backward reference searching, resulting in 16 included studies. Key
facilitators of co-educator involvement included Reasonable Adjustments,
Safe and Supportive Learning Environments, and Optimizing Agency.
Benefits included Psychological Wellbeing, Meaningful Employment and
Role Participation, and Learning and Skill Development.

Conclusions: Findings highlight factors that support meaningful involvement
of PWIDD as co-educators in HPE and may guide institutions seeking to
implement co-education initiatives. Future research should prioritize the
perspectives of co-educators with IDD and examine institutional facilitators
and barriers to implementation.
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Thriving as Co-Educato

A Scoping Review of People with Intellectu

and Developmental Disabilities in Health Professional Curriculum

Morphy, E., Robinson, M., Guliak, D., Thatcher, A.,

INTRODUCTION & BACKGROUND

with intellectual
(PWIDD) are

eople
d s

and developmental

experts in  their
experien been  historically
undervalued as knowledge producers in health
professions education (HPE)'. Evidence suggests
that co-education initiatives with PWIDD can
improve student learning outcomes® which may
contribute to narrowing health inequities faced by
PWIDD® that are due to limited knowledge
and stigmatizing attiudes on the part of
healthcare workers in caring for this population®.

Despite the value of co-education initiatives in
partnership wuh PWIDD, litle is knuwn about
themselves or the facilitators that enable their
involvement.
OBJECTIVES

To map and synthesize the literature on the
experiences of PWIDD as co-educators in
health professions education,

A scoping review guided by the PRISMA
extension for scoping reviews® was undertaken to
answer the rescarch question. The scarch strategy
was first developed in MEDLINE based on the
PCC framework:

Population: PWIDD involved in co-cducation
Context: HPE classrooms
Concept: Support needs, facilitators, benefits

Thc search strategy was translated into a total of

databases—MEDLINE, EMBASE,
CINAHL, and ERIC—and executed on June 17,
2026. Backward reference searching
supplemented the database search.

One reviewer screened titles, abstracts, and full-

s PCC fra.mr:u-ork criteria
* Minimum one facilitator or benefit described
+ Conference  absiracts, opinion  picces,
commentarics excluded

Data were extracted and synthesized
descriptive and thematic analysis.

using

RESULTS

The database search identified 1182 unique records, of which eight met inclusi
additional eight articles were identified through backward reference searching, resulting in sixteen
included studies. Key facilitators and benefits of participation for co-educators with IDD included:

Meeting people

« REASONABLE ADJUSTMENTS & FLEXIBILITY — &0 they are

—

Support persons e:“‘?"“‘ibe';‘

essible
material

P‘Ws:?:ff“l « SAFE & SUPPORTIVE ENVIRONMENTS — Practical support

OPTIMIZING AGENCY

cipanls referred to the Un

them to be independant, whils! researchers wane positve and calm which made the experience fun®*
| Figure 1. Support Needs & Facilitators

¢ PSYCHOLOGICAL WELLBEING — Confidence
F_._.—.—-"—--—._-_‘_’

Empowerment Purp

Enjoyment

LEARNING & SKILL DEVELOPMENT

MEANINGFUL EMPLOYMENT & ROLE PARTICIPATION

[ TBlwing emploved p
| Figure 2. Benefits

Search cancepts
Bicalith professions
educ

Senrch terms used in datsbase
cxp Education, Professional or exp Schools, Health Ooospatio
lIqu}M = Healils Personnel’ed or exp Healih Ocospations’ed
* o pharmac® ar sccupational therap® o physscian
ol

weith [}

educators with lved
expenence
patient collab® or patient educator® or paticont 7-as-cducal
narestive® o patient panner® or patientT-xs-partnerT), ti ab,
3 and 6 and 7

FFigure 3. Search Strategy,
f E

DISCUSSION & CONCLUSIONS

Co-education is important, but should not come

| at the expense of overburdening the co-
cducators involved®, The support needs and
facilitators  described may guide educational
institutions secking to implement co-education
initiatives for health professions students on
caring for PWIDD. When exccuted properly,
| they help ensure a positive and meaningful
experience for all parties involved, including the
co-educators with IDD who stand to gain the
| benefits described in this review,

This review reveals a gap in literature which
captures the direct lived experiences of co-
| educators with IDD in HPE seitings. Future
research in this field should aim to prioritize and
| highlight the voices of PWIDD who are co-
cducators in  health professions  classrooms.
| Additionally, it would be valuable to understand
| the facilitators and barriers to implementation of
Ilhcsc co-education initiatives for educational
| institutions themselves as they play an essential
| role in  ensuring these experiences  arc
i appropriately designed and funded.
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Hamza Moustapha (Dr. Ibraheem Othman)

Artificial Intelligence in Pre-Clerkship Medical Education: A Review and Synthesis of the
Literature

Artificial intelligence (AI) is becoming increasingly present in medical
education and clinical practice. Generative Al tools are already being used by
medical students for learning. The purpose of this focused narrative review
was to examine the current literature on the use of Al in medical education,
with particular attention to pre-clerkship students and Canadian studies.
This review utilized PubMed to identify English-language, peer-reviewed
articles from 2021 onwards, exploring the ways in which students were using
Al, how prepared students felt in using AI, students’ Al-related concerns,
how students assessed the reliability of information generated by AI, and
what they would like to learn through formal teaching. A recurrent
expectation expressed by students surveyed across the reviewed studies was
that AI would feature in their future careers, and many indicated an interest
in getting more formal education about it. Furthermore, participants
reported a range of uses for AI. While many students reported receiving
limited structured teaching about Al and its risks, they also reported many
concerns. Some of these included the potential for inaccurate information,

bias, issues with privacy, academic integrity, and appropriate use.

Additionally, studies reviewed here highlight the importance of educating
students to critically appraise and verify information generated by AL
However, the reviewed studies have a number of limitations which must be
noted when applying the findings of the existing evidence to specific settings,
including low response rates, self-reported data, and differences in how
studies defined Al and measured students’ experiences with it. More local
data is needed about how pre-clerkship medical students at the University of
Saskatchewan are currently using Al and what they think schools should be
teaching in terms of future Al education.
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Artificial Intelligence in Medical Education: Canadian Eviden

Themes, and Future Research Directions

Hamza Moustapha’, Dr. Ibraheem Othman?
University of Saskatchewan College of Medicine

Introduction

As Al becomes more common in medical
education, questions about how students engage
with it, its reliability, and responsible use are
especially relevant during pre-clerkship, where
students are building foundational knowledge
and forming study habits. [3,7] Students
anticipate using Al in their careers and are open
to formal teaching, but many already use it
without any formal instruction. [1,3,4] Much of
the Canadian evidence comes from voluntary,
self-reported surveys with limited response rates,
50 it may not reflect students” experiences here
at the University of Saskatchewan. [1,3,4] This
literature review provides a foundation for a
planned survey of pre-clerkship students at the
University of Saskatchewan.

Objectives

1. Describe how students report using Al, how they
view its role in medicine, and how prepared they
feel using it

. Identify the benefits and concerns med students
report, considering the limited evidence on how
they check Al-generated information.

Summarize the published A rieulum content
and evaluated educational outcomes,

. Identify gaps in evidence to guide future research
with pre-clerkship students, including our
proposed _I:ISasl: survay.

Search Methods

+ Design: Focused narrative review; PubMed
searched on 20 September 2026.
Screening: English-language publications from
2021 onward were screened by title and
abstract,
Selection: Canadian and pre-clerkship
evidence was prioritized. Relevant broader
health-professions and Al education studies
were also considered.
Synthesis: Papers on clinical Al without an
educational focus and protocols were
excluded; 11 publications were synthesized by
theme.
PubMed Search:
(“artificial inteffigence "[Title] OF (ATithe] AND (odoption[Title]
O curricuturn*[Tithe JJ}) AND {student*[Title] OR "medical
edueation "[Title] OR “health profeitions education”[Title] OR
curriculum®[Tidhe]) AND {Conade®[TitleAbstract] OR
survey *[Title] OR review*[Title] OR readiness[Trtle] OR
experience *[Title]]

racy/rellability concerns [3]

ntended Future Use = Ringeval et al. [4]

In a survey of 177 Canadian med students,
those with strong intentions to use cinical Al
saw it as relevant to their future work and

Findings from Canadian Learner Studies

FUTURE RELEVANCE AND CURRENT USE
E 72.9% Expected career ct [2]

e Al eer [1]

78.9%

FORMAL TEACHING AND DEMAND

75.8% Thaught Al sh ght [1]

CONCERNS AND CHECKING

91.6% Blas concerns [3]

Additional Canadian Learner findings

(" Checking Al answers — Guirguis et al. [5]

In & qualitative study of 51 U of Ottawa health
professions who had used Al, 29 respondents
described checking its answers against course

Impaortant teach in medical school. The study materials and ather teustad saseees. Only B

did not track whether they later used it.

(%Sean:h scope

Review baved on Pubed
search, other nelewant
medical ed

iy hav

Prissity ghven ta Canadisn
nce - forused narathe

review rathar than

Exhaustive searth

Reviem did et formatly
11091 mach study's rivk of

participants were 1 Notes

Limitations

Who was
studied?

Farticigation was veluntarg,
verTEpTEsEn LI sernss stusies, from gen Al
e 100k to clinkal Al bech

Some samghes included + Differences in owtcomes
ather health prafessions or meased: CUrTEnt use,
saudents bayond pre- Uil it 2 hows expected future use, interest
derianip students check info and in formal Al education
which ourtes they trust
Farticipation
Students interasted in Al
teaching, but views an
Canadian med students, sceapasbie upe and
Tran and Ringeval repacted specific guidance st

preference:
4.3% and 1I%, respective! needed

Directions for USask Survey

The review suggests a pre-clerkship needs
assessment built around six domains:

1.
How often they use Al and what they use it for
2. i
Whether they feel able to use Al responsibly and
recognize errors

3. Veri i

Which sources do students consult before
trusting an answer

4.

Where Al creates and/er creates difficulty,
including accuracy, bias, privacy, overreliance,
academic dishonesty

5. Acceptability

‘Which uses seem appropriate or inappropriate,
and how that depends on the task/setting

6. Educational needs

What students would like to be taught and which
teaching formats they prefer
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Aniket Bither (Dr. Nzekwu Chukwuemeka)

Quality Improvement in Thyroid Fine Needle Aspiration: A Retrospective Review of Ultrasound,
and Surgical Outcomes in Regina, Saskatchewan

Background: Thyroid nodules are common imaging findings, and ACR TI-
RADS was developed to standardize ultrasound risk stratification and limit
unnecessary biopsy. However, interobserver variability in feature
interpretation can inflate scores and drive over-biopsy. Regina faces a
growing thyroid biopsy backlog (750+ pending, ~6 new referrals weekly).
Methods: We examined ultrasound-guided thyroid FNAs performed in
Regina since 2018, comprising a surgery-selected cohort of 570 patients, 730
nodules, and 858 biopsies. TI-RADS score, Bethesda cytology, and surgical
pathology were compared to assess concordance.

Results: Non-diagnostic Bethesda I (7.8%) and indeterminate Bethesda III
(19.9%) results accounted for over a quarter of biopsies. Suspicious cytology
rose from 5.1% (TR3) to 12.0% (TR4) to 26.9% (TR5), and surgical

malignancy rose from 35.3% to 50.8% to 68.8% across the same categories.

Non-malignant outcomes remained common among TR4/TR5 surgeries
(49.2% and 31.2%), indicating over-classification. Notably, within Bethesda
IV cytology, malignancy rose from 35.3% (TR3) to 60.9% (TR5), while
Bethesda III malignancy stayed flat (~40-44%) regardless of TI-RADS
category.

Conclusion: TI-RADS reliably stratifies malignancy risk overall and adds
meaningful discrimination within Bethesda IV cytology specifically, but not
within Bethesda III. Indeterminate cytology and TR4 over-classification both
contribute to procedural burden.
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Introduction

hyroid nodules are extremely common on
ultrasound (reported prevalence 66% in adults)
« Standard workup: ultrasound-guided fine-
needle aspiration (FNA), cytology reported
using the Bethesda System
+ ACR TI-RADS was introduced to standar
ultrasound risk stratification and reduce
unnecessary biopsies, scoring nodules by
composition, echogenicity, shape, margins,
and echogenic foci

RADS relies on subjective feature

interpretation prior literature reports only fair-
to-moderate interobserver agreement (about 40—
60% ) for key features (echogenicity, margins,
echogenic f¢
« Subjective "up-classification" (example: TR3
to TR4) can drive unnecessary biopsy and
surgery without true biologic change
* Local Challenge: Growing biopsy backlog
(>750 pending requ
potential over-biopsy

Objectives

Objective 1: Quantify diagnostic yield
(Bethesda I & III rates).

Objective 2: Correlate preoperative TI-RADS
scores with final surgical histopathology.
Objective 3: Identify histopathologic outcomes
among surgically treated TR4/TR5 nodules.
Objective 4: Use these findings to inform
quality improvement initiatives (structured
triage) aimed at reducing the biopsy backlog
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Nzekwu for his guidance on this project. I
would also like to thank Zain Khan and Kumel
Amjad for their contributions on this project.
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Methods

1) Data extracted from REDCap database (Dept. of Ra
cleaned in R

2) Cohort: Surgical subset of thyroid FNA biopsies from Jan 1, 2018 onward; excluding the cancelled
procedures and missing-1D cases

3) Two linked datasets: biopsy-level (linked to preceding ultr
(surgical outcome and the final pathology)

4) Quality indicators: Bethesda I/I1I rates; TI-RADS cytology and pathology correlation; non-malignant
rate among TR4/TRS5 surgical cases

ogy, Regina General & Pasqua Hospital);

und/TI-RADS score) and nodule-level

Results

Malignant vs. Non-malignant Surgical Outcomes (stacked)

Figure 1: Surgical Oui

Pathology Outcomes by TI-RADS (stacked counts)

100

Table 2: Bethesda Cytology Distribution (1
(total biopsy))

Surgical Malignancy Rate: Bethesda Il vs. IV by Ti-
RADS

Figure 2: TI-RADS vs. Final S al Pathology (n=428 surgical nodules)

Malignancy Rate by TI-RADS Category,
LIV

Conclusions

1) ACR TI-RADS scoring correctly ranks relative

malignancy risk in this subset: both cytology
and surgical pathology outcomes increased in
step with TI-RADS category

Nearly half (49.2%) of TR4 nodules taken to
surgery were ultimately benign, indicating
over-classification at the TR4 threshold
TIRADS stratifies malignancy risk within
Bethesda IV cytology (35.3%—60.9% from
TR3 to TR5) but not within Bethesda ITT
Findings support the hypothesis that subjective
interpretation of TI-RADS features may
inflate scores and drive unnecessary
biopsy/surgery, contributing to the local biopsy
backlog

Findings support the need for refined TI-RADS
feature characterization and/or structured triage
to reduce unnecessary procedures

Future Direction

1) Extend analysis to the full non-surgical biopsy
population performed in Regina since 2018, to
get true population-level over-clas

(surgical subset likely overestimates malignancy
yield)

2) Launch a prospective QI triage arm on the >
750 pending referrals, tracking monthly biopsy
volume, ND/AUS rates, malignancy yield, and
backlog size

3) Run an interobserver variability study (200
nodules, blinded re-read by two radiologists) to
quantify TI-RADS feature agreement locally

4) Use findings to refine TI-RADS feature
characterization and inform structured referral
triage protocols aimed at reducing the biopsy
backlog
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Kathan Choksi (Dr. Jordan Buchko)

Nearly One in Three Hip and Knee MRIs May Be Inappropriate: A Retrospective Study of 3,139
MRIs in Regina

Background: High demand and prolonged MRI wait times in Saskatchewan
make it important to identify potentially unnecessary scans. This study
investigated and quantified potentially inappropriate hip and knee MRIs.
Methods: We retrospectively reviewed 3,139 MRIs performed in Regina from
2023-2025. MRIs were deemed potentially inappropriate when prior plain
radiography was absent, completed more than 18 months prior to MRI,
performed same-day or post-MRI, or when the prior radiograph
demonstrated advanced osteoarthritis (Kellgren-Lawrence grade 3-4).
Results: Overall, 948 MRIs (30.2%) met criteria for being potentially
inappropriate. Among these, 59.5% lacked an appropriate X-ray prior to
MRI: 39.1% had no valid X-ray within the 18-month window, and 20.4% had
same-day radiography. Advanced osteoarthritis on prior X-ray was present in
43.0% of cases. Inappropriate rates were higher for hip than knee MRI (44.0%
vs 27.8%). Urban Family Medicine, Rural Family Medicine, and
Orthopaedics accounted for 81.7% of MRI referrals and 81.4% of potentially
inappropriate MRIs.

Conclusion: Nearly one in three MRIs met predefined criteria for being

potentially inappropriate. Encouraging prior X-ray use to aid diagnosis and

avoid unnecessary MRI scans, and targeting high-volume referral pathways
could serve as avenues for prospective quality-improvement interventions.
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BACKGROUND

e MRI is valuable fo stigating musculos! al
it may provide limited additional information
when appropriate radiographs have not first been obt or
whe ographs already demonstrate advanced osteoarthritis

P(:mn(ldllylmv
and contribu
benefit from an MRI.

consume limited imaging capacity
for patients more

Local data are needed to quantify potentially low-value MRI
use and identify actionable targets for quality improvement.

OBJECTIVE

Primary Objective
To determine the proportion and pattern:
being potent inappropriate in Regin

Potentia
hip and knee MRIs

Sectmdnry Objectives
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Study Design & Setting
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University of Saskatchewan Biomedical Research Ethics Board

Data Collected

Iladlugraphs :pre;enre dat
cialty), Timing (interval between

The final cohert ¢ of 473 hip MRIs and 2,666

Radiographic OA Assessment
arthritis severity ded using the Kellgren-La
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Study-Defined Potential- Inapproprrateness

An MRI was classified as potential

1) Inadequate c assessment <| no valid prior X
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30.2%

44.0%
2081473

This suggests that the d
Why Were MRIs Flagged?

RESULTS

Staustncal Analysis

ort and potential-inappropriateness y joint, referring specialty, age, and sex. Results are

Nearly1in 3

948 of 3,139 hip and knee MRIs met 21 predefined criterion for
potential-inappropriateness under the primary 18-month
deﬂnmon

44.0% | Knee: 27.8%

COHORT

N =3,139

948/3,139 Knee: 2,666 (84.9%) | Hip: 473 (15.1%)

nappropriateness by Joint

Potentially inappropriate
MRI rates were higher for
hips (44.0%) than knees
(27.8%).

terventions—may differ between hip and knee pathways.

No-valid-prior-X-ray and same-day
imaging were mutually exclusive and
together represented inadequate
preceding radiographic assessment in
564/948 cases: 59 5%
A, 371 (39.1%) had no valid prior X-ray, and 193
ith either radiographic-assessment pathway.

ray and MRI 1937348
No wvalid 39.1%

prior X-ray

(KL 3-

.hmangme nappropriate MRIs, 408 (43.0%) had advi
(20.4%) had a same-day X-ray and MRI. Advanced OA could overlap

Urban Family Medicine (FM), Rural Family Medicine, and Orthopaedics together accounted
for 81.7% of all MRIs and an almost identical share of otentlally inappropriate MRIs: 81.4%
High-Velume Knee Referral High-Volume Hip Referral

Groups Groups Their contribution to patentially

Inappro @ Toual Inappropy

Urban FM  Rural FM  Orthopaedics

nal Findings: Age Patterns
Potential-inappropriateness rates showed different age patterns by |
Fe 1ee MRI, rates increased from 1 i
I contrast, hip MRI did
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12-month definitior
18-month definition:
Exie nding the radi

224 MRIs no longe

greater for knee MRI (35,

(48,0% — 44,0%),
Classification was sensitive to the radiograph-
validity window, highlighting the importance of
imaging timing and local access context when
evaluating appropriateness.
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WHAT DO THESE FINDINGS MEAN?

Potentially inappropriate MRI use was common

Nearly 1 in s(3 m ast one study-defined c
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e MRI g that future interventi

Radlngraphn: assessment is a practical target
Inadequate preceding radiographic ass curred in 5

|mprnw=mnm target.
High-volume pathways offer the greatest system-level
opportunity

Medicine, and Orthopaedics
generated most overall :md potentially inappropriate MRI volume.
Targeting hl,,h volume pathways could therefore produce the
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nging the radi validity wind
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imaging timing and local acce nt
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Retrospective design
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Study-defined criteria
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CONCLUSION

Nearly 1in 3 hip and knee MRIs (30.2%) met
study-defined criteria for being potentially
inappropriate, with higher rates for

than knee MRI (27.8%).
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Shannon Dallaire (Dr. Andrea Lavoie)

Mechanisms and Imaging Correlates of Coronary Microvascular Dysfunction

Coronary microvascular dysfunction (CMD) is an underrecognized cause of
myocardial ischemia. The microvasculature impairments frequently escape
routine imaging and diagnostic protocols, leading to underdiagnosis and
increased risk of major adverse cardiovascular outcomes. This study
evaluated the clinical characteristics, cardiovascular risk factors, and 1-month
and 1-year clinical outcomes of patients with CMD identified by coronary
reactivity testing (CRT). A retrospective chart review was conducted for 53
patients presenting to Regina General Hospital from January 2020 to May
2026 with angina that were diagnosed with CMD. Out of 53 patients, the
majority were females (77.4%), and presented with angina, hypertension,

diabetes mellitus, dyslipidemia, and autoimmune disorders. About 81.1%
were reported to be current or past smokers. Coronary microvascular
dysfunction was clinically reported in 58.5% patients as a functional
abnormality with CRT. CMD patients had frequent emergency visits due to
the cardiac causes (9.4% patients within 1 month and 18.96% within 1 year),
and high re-hospitalization rate due to cardiac causes (6.89%) at 1 year.
Exercise intolerance during the stress test was significantly associated with
cardiac-related ED visits at 1 year (p = 0.043). Further prospective studies are
warranted to better define the relationship between coronary microvascular

dysfunction, clinical characteristics, and long-term outcomes
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Abdu Etagiuri (Dr. Haron Obaid)

Diagnostic Reliability of the Radiographic Features of Acetabular Retroversion

Objectives: Acetabular retroversion is associated with femoroacetabular
impingement and hip osteoarthritis. This study assessed the diagnostic
reliability of established radiographic signs of acetabular retroversion
(crossover, ischial spine, posterior wall), externally validated a newly
proposed elephant ear sign, and determined which individual or combined
findings provide the highest diagnostic accuracy against CT

Methods: This retrospective research study will include 350 patients with
pelvic radiographs and corresponding cross-sectional imaging. Each
radiograph will be independently evaluated for the presence of the cross-
over, ischial spine, posterior wall, and elephant ear signs. CT imaging will
serve as the gold standard for validation by measuring acetabular version,
tonnis and lateral femoral centre edge angles. Statistical analysis will assess
the sensitivity, specificity, and diagnostic accuracy of individual and
combined radiographic findings.

Results: Crossover and ischial spine signs showed high specificity (86.5-
89.9%) but low sensitivity (28.7-34.3%). Posterior wall sign was more
balanced (sensitivity 52.5-55.3%, specificity 73.4-75.0%). Elephant ear sign
performed worst (accuracy 50.6-55.1% and not significant on the right,
p=0.058). Ischial spine or posterior wall combined gave the highest accuracy
(62.9-64.9%).

Conclusion: Posterior wall sign is the strongest single classic sign, while
crossover and ischial spine are highly specific but poorly sensitive. The
elephant ear sign did not validate as diagnostically useful. Combining ischial

spine and posterior wall signs improves accuracy over any individual sign.
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* Acetabular retroversion is defined as a
malorientation of the acetabulum in which
the acetabular opening is oriented more
posteriorly than normal
Reported in 5-20% of retrospective
research, and markedly mor
dysplasia, Legg-Calvé-Perthes
and SCFE
It has also been associated with higher
rates of femoroacetabular impingement
and hip osteoarthritis.

Early diagnosis of acetabular retroversion
can better long-term patient outcomes
Diagnosis relies heavily on AP pelvic
radiographs.
Three classic signs are used: crossover
, posterior wall sign, and ischial spine
sign
External validation is done through cross-
sectional imaging such as CT or MR
Interobserver reliability of these signs is
only moderate and depends on rater’s
experience
A new "elephant's ear" sign (iliac wing
flaring) was recently proposed as an
additional ~ marker for  acetabular
retroversion
The elephant ear sign has not yet been
validated across imaging modalities.

1. Assess the diagnostic reliability of
established  radiographic  signs  of
acetabular retroversion, including the
cross-over sign, ischial spine sign, and
posterior wall sign

. Exterally validate the elephant's ear sign

. Determine which individual or combined
radiographic findings provide the highest
diagnostic accuracy when compared
against cross-sectional imaging (CT)

MATERIAL & METHODS

ive cohort: 350 patients (700 hips) with paired AP pelvic radiographs and CT
vgraphic signs scored as present/absent per hip: crossover sign, posterior wall sign,
ischial spine sign, and elephant's ear sign
For each hip, CT acetabular version, tonnis, and lateral femoral center edge angles were
measured
The complete dataset (n=350) was initially reviewed by a skilled MSK radiologist.
Subsequently, a randomly selected subset of 50 cases is currently under review by another
MSK radiologist
Data was primarily analyzed by a statistician using SAS software. Each radiographic sign,
individually and in combination, was compared against CT-defined retroversion using chi-
square and Fisher's exact tests, with sensitivity, specificity, PPV, NPV, and accuracy
calculated for each. Right and left hips were analyzed separately.

Acetabular Retroversion
Radiographic Signs:

Elephant ear sign (new)

Lateral Femoral Canter  Acotabulasr Version Angle Tonnis Angle
Edge Ang

RESULTS

Individual signs:

* Crossover sign: specificity 89.86% (R) / 89.94% (L), sensitivity only 28.71% (R) / 29.83%
(L), accuracy 54.57% (R) / 58.86% (L)
Ischial spine sign: specificity 86.49% (R) / 89.94% (L), sensitivity 29.21% (R) / 34.25% (L),
accuracy (R)/61.14% (L)
Posterior wall sign: specificity 75.00% (R) / 73.37% (L), sensitivity 52.48% (R) / 55.25% (L),
accuracy 62.00% (R) / 64.00% (L)

Elephant ear sign:

* Right: Sensitivity 29.21%, Specificity 79.73%, PPV 66.29%, NPV 45.21%, Accuracy
50.57%,

*» Left: Sensitivity 30.94%, Specificity 81.07%, PPV 63.64%, NPV 52.29%, Accuracy 55.14%

Combined signs:

* Ischial spine sign and the posterior wall sign gave the highest accuracy of all combinations

* Right: Sensitivity 54.95%, Specificity 73.65%, PPV 74.00%, NPV 54.50%, Accuracy 62.86%
* Left: Sensitivity 58.01%, Specificity 72.19%, PPV 69.08%, NPV 61.62%, Accuracy 64.86%

CONCLUSION

Crossover and ischial spine are highly
specific but poorly sensitive

Posterior wall sign is more balanced and is
the strongest single classic sign

Elephant ear sign had the lowest accuracy
of the signs, was not statistically
significant on the right side, and reduced
accuracy  whenever added to a
combination.

Best diagnostic accuracy is the posterior
wall sign and the ischial spine sign
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Aidan Hydomako (Dr. Amit Persad)

Quantifying Resection and Ablation Extent in Mesial Temporal Epilepsy Surgery: A Scoping
Review of Methods, Anatomy, and Outcomes

Objective: To examine how surgical extent is measured in mesial temporal
lobe epilepsy (mTLE) and its associations with seizure and
neuropsychological outcomes.

Methods: MEDLINE and Embase were searched for adult studies reporting
quantitative or semi-quantitative surgical extent values. Measurement
methods, anatomical targets, seizure outcomes, and neuropsychological
outcomes were extracted.

Results: 61 publications were eligible. We found extent assessment has
evolved from linear and anatomical-landmark approaches toward
quantitative MRI, automated segmentation, and recently, voxel-wise spatial
methods. MRI-based volumetric studies of resective surgeries predominantly

found no association between greater amygdalohippocampal extent and

seizure freedom. Conversely, 8/11 publications evaluating piriform cortex
extent reported favourable seizure associations. Laser interstitial thermal
therapy (LiTT) studies similarly showed predominantly null findings for
gross ablation volume and conventional hippocampal/amygdala extent. In
contrast, smaller subregional, spatial, and biologically defined targets with
LiTT showed more favourable associations. Neuropsychological evidence was
heterogeneous and dependent on anatomical targets, laterality, and domain
with evidence concentrated around hippocampal extent and memory.
Significance: Current evidence has not identified a consensus surgical extent
target that consistently predicts superior seizure outcomes. Rather, it
supports a shift from maximal treatment extent toward identifying precise
spatial and anatomical targets, with individual seizure-network
characterization being an important area of investigation.




Quantifying Resection and Ablation Extent in Mesial Temporal Lobe Epilepsy

Surgery: A Scoping Review of Methods, Anatomy, and Outcomes

Aidan Hydomako, Dr. Amit Persad

Background

¢ Mesial temporal lobe epilepsy (mTLE) is a
focal epilepsy arising from interconnected
mesial temporal structures and networks

Hippocampus

A )
Entorhinal <~
cortex o< P ppockmal

= Mesial temporal sclerosis (MTS) is the most
common underlying pathology’

= ~75% of patients with mTLE-HS remain drug-
resistant despite antiseizure medications'

< Surgical treatment for mTLE can be curative

Anterior temporal Selective Laser interstitial
lobectomy (ATL) | mysiippecsmpedomy | thermal therapy (LTT)

mygda
(reseced)

3 - ppoampus
Anteror temporal + (reeced)

~65-75%" ~60-65%"

seizure freedom seizure freedom

~55-60%"
seizure freedom

<+ Optimal extent and distribution of treatment
remains uncertain

Surgical extent and anatomical distribution

/ \

Seizure control Neuropsychological outcomes

= “Extent’ is defined and q
across the literature

tified inconsistently

How much tissue should be treated — and does
where matter more than how much?

Objective

To characterize how surgical extent has been
quantified in  mTLE and synthesize
associations between resection or ablation
extent and seizure and neuropsychological
outcomes.

Materials & Methods
« Study Eligibility

Population: Adults with refractory mTLE Intervention: resection (ATL, SAH) or ablation (LiTT)
Comparator: quantified extent of treatment Outcome: seizure and/or neuropsychological outcome

« Search & Screening

Records identified Records screened Full-text reports assessed rprn -
n=1,583 — n=1,109 — n=268 — :u= |;:al|ons included
Databases: 1,468 | Citation searching: 115 474 duplicates removed 207 excluded
Results
1) Measurement of surgical extent in mTLE has evolved
Manual quantitative
imaging
Adtomated  sem-automated

quantitative imaging

Voxel-wise / spatial
mapping

Linear measurement

Extent measurement methodology

Semiquantitative |
anatomical landmark
assessment

1985-89 21990-94 1995-99 2000-0¢ -09 201519 2020-2¢ 2025-29
Public:

Linear / length
Nosignificant asst

Positive trend (NS)
I vived

I Sionificant positive

Volumetric / proportional

Categorical |
semiquantitative Hippocampal/mesial extent
and seizure outcome
(resective surgeries only)

Spatial / voxel-based

25 50 5
Percentage of publications within primary measurement methodology

3) Emerging evidence suggests treatment location may matter more than gross extent
LiTT: Extent-seizure outcome evidence by concept

Conventional extent measures show predominantly null assaciations,
whereas subregional and biologic/network-informed targeting show
more favorable signals.

Piriform cortex

Greater piriform cortex extent is associated
with better seizure outcome Gross ablation volume -JENI
Hippacampus /| AHC extent -
Amygdala extent -
Parahippocampal / rhinal region -
Piriform cortex -
Subregional / residual tissue extent -
100% g etogic / network-defined target extent N
Proportion of publications evaluating piriform cortex

extent and seizure outcome o 0 60 80 100
Proportion of publication-level findings within each extent concept

Nosignificant association . Positive association

Conclusions & Next Steps

" The current literature does not support
a single surgical extent threshold that
consistently predicts seizure outcome.

Evidence supports a shift from maximizing treatment
extent toward identifying anatomically and spatially
relevant targets.

Cognitive effects remain incompletely characterized
and are anatomy and domain-dependent.

«» Evolving concept of surgical extent

Gross extent

Anatomical target
How much?

What structure?

Totlvokume /
percentage resected

Hippocampus, amygdla,

Spatial / subregional coverage Patient-specific targeting
Where within the target? For whom?

o sosero, I
oy

ratucrklevel

ol ekt

and netwerkiniomed
anpc

targating -

++ Next steps — local translation

Scoping review
What does the literature show?

USask ATL retrospective cohort
Does residual hippocampus or treatment of extra-
hippocampal structures relate to seizure outcome in
our patients?
~90 patients who underwent ATL at RUH

l

Future directions
Can surgical targeting better balance seizure control with
cognitive preservation?
Can patient-specific biologic/network-informed targeting
outperform standardized operations?
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Benjamin Katz (Dr. Uzair Ahmed)

Super Large-Bore Aspiration in Acute Ischemic Stroke: Developing a Vessel-Device Geometry
Database to Predict First-Pass Effect and Clinical Outcomes

Background: First-pass effect (FPE) during mechanical thrombectomy is
associated with improved procedural and clinical outcomes, yet remains
inconsistently achieved despite advances in large-bore aspiration technology.
Patient-specific vascular anatomy and device-vessel geometry may
contribute to this variability.

Methods: We developed a retrospective observational study of adults
undergoing aspiration-first thrombectomy for anterior circulation large-
vessel occlusion at the Saskatchewan Cerebrovascular Centre between
January 2024 and December 2025. Literature reviews evaluating predictors of
FPE and methods of quantifying vascular tortuosity informed development

of a standardized vessel-device geometry framework. A REDCap registry was

constructed integrating clinical characteristics, CTA-derived vascular
anatomy, catheter dimensions, procedural geometry, and clinical outcomes.
Key parameters include catheter-to-vessel ratio, lumen coverage ratio, guide
catheter positioning, vessel diameter, and segmental tortuosity. Standardized
imaging procedures and inter-rater reliability testing were incorporated to
improve measurement reproducibility.

Results: Study infrastructure, literature reviews, imaging methodology,
REDCap architecture, and regulatory approvals were completed. The
framework preserves raw anatomical measurements, enabling evaluation of
multiple geometric models during subsequent analysis.

Conclusion: This study establishes a standardized framework for
investigating vessel-device interactions during aspiration thrombectomy.
Identifying geometric predictors of FPE may ultimately enable pre-
procedural CTA-based individualized device selection and improve first-pass
reperfusion.
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BACKGRO AND RATIONALE REDCap GEOMETRY REGISTRY RESEARCH OUTPU

The first-pass problem

Current first-pass effect rate with

5 0_60% modern super large-bore aspiration

catheters

First-pass effect: complete reperfusion (eTIC| 2¢/3) after
one thrombectomy pass.
Clinical importance: FPE is associated with shorter

procedures, fewer complications and better 90-day
functional independence.

why does aspiration succeed
immediately in some patients but require multiple passes
or rescue therapy in others?

Success reflects an interaction

PATIENT ANATOMY  DEVICE FEATURES PROCEDURAL GEOMETRY

ot " o . won st

Primary objective

Build a standardized CTA-based datat that

vascular anatomy, catheter dimensions, procedural
geometry and clinical outcomes to identify predictors of
first-pass effect.

Central hypotheses

+Higher CVR and LCR will increase FPE and reduce
procedural time.

*More distal guide position will improve suction efficiency
and FPE.

*Greater vascular tortuosity will decrease FPE.

Retrospective observational cohort
«Setting: Saskatchewan Cerebrovascular Centre
+Study period: January 1, 2024 to December 31, 2025

*Population: adults with anterior circulation LVO treated
with aspiration-first thrombectomy using super large-bore
catheters

*Imaging: pretreatment CTA and procedural DSA available
sApprovals: REB #5368 and SHA operational approval

Primary outcome: First-pass effect (eTICI 2¢/3 after one
pass)

Review 1: Predictors of first-pass effect

A review of 30+ clinical studies identified vessel-device fit
and access geometry as major candidate predictors.

«Catheter-to-vessel ratio (CVR): higher ratios correlate with
FPE.

=Lumen coverage ratio (LCR): captures the proportion of the
lumen available for active aspiration.

=Guide catheter height: a position closer to the occlusion
may improve vacuum force.

=Negative predictors: severe tortuosity, calcification and
ICAD may impair delivery or seal.

These findings expanded the original database beyond
basic vessel diameter and catheter size.

Review 2: Measuring vascular tortuosity

Sixteen dedicated studies used seven distinct methods,
and no single metric was universally accepted.

*Ratio methods: arc-to-chord ratio, vessel angle and ICA
angulation.

sClassification methods: cavernous |CA class, kink/loop/coil
categories and tortuosity indices.

«Advanced geometry: segmental analysis and three-
dimensional composite methods.

Tiered measurement strategy

«Primary metric: segmental tortuosity index across petrous,
cavernous and terminal ICA segments.

«Raw primitives: centerline length and straight-line chord
distance retained for future modelling.

=Complementary measures: kink/loop/coil classification
and worst acute angle

Measure once. Preserve raw anatomy. Test
multiple geometric models.

g

Four linked data domains
CLINICAL IMAGING DEVICE GEOMETRY OUTCOMES
«Clinical: demographics, vascular risk factors, baseline NIHSS
and thrombolysis.

*Imaging: LVO site, vessel diameters, tortuosity, calcification
and ICAD.

*Device geometry: catheter dimensions, guide height, CVR
and LCR

+Outcomes: FPE, final eTICI, pass count, complications, 90-day
mRS and mortality,

Live production environment

o
PRODUCTION SYSTEM
tance

Structured dinical, imaging and device fields

Database design principle

Raw measurements are stored in millimetres. CVR, LCR and
tortuosity indices will be calculated after export so multiple
models can be tested without re-measuring anatomy.

CTA anatomy > device selection - procedural geometry -
reperfusion

Completed this summer
+Study development: clinical rationale, objectives,
hypotheses and STROBE-aligned protocol.
sLiterature reviews: 30+ FPE studies and 16 tortuosity studies.

«lmaging SOP: standardized landmarks, perpendicular
diameter measurements and thin-slice CTA review.

+REDCap platform: complete registry architecture and data
dictionary.

*Regulatory approvals: REB #5368 and SHA operational
authorization.

+Manuscript: drafted the introduction and detailed methods.

Measurement reproducibility

Two independent raters will complete a 10-15 case pilot. Continuous
measures will use ICC and categorical measures will use Cohen's
Variables with ICC < 0.75 will be refined, retrained or excluded fram
muttivariable models

NEX AND ON

Current phase

*Workflow: finalize imaging measurement procedures and
rater training.

*Reliability: complete pilot calibration before full
abstraction.

sCohort: identify eligible patients and begin structured data
collection.

Planned analysis and translation
=Analysis: multivariable regression of geometric predictors
against FPE and procedural outcomes.

»Validation: evaluate CTA prediction models and pursue
multicentre external validation.

«Clinical aim: use pretreatment CTA to support
individualized first-line catheter selection.

CONCLUSION

This study establishes a reproducible framework for
testing how vessel anatomy and device geometry
influence first-pass reperfusion.

The optimal device depends on the unique
anatomy it has to navigate.

Contact: Benjamin Katz | Saskatchewan Cerebravascular Centre




Tasin Obi (Dr. Lissa Ogieglo)

Temporal FTIR Imaging of Biochemical Changes Following Intracerebral Hemorrhage

Intracerebral hemorrhage (ICH) causes blood to accumulate within brain
tissue. This can lead to inflammation, oxidative stress, and secondary tissue
injury. The timing and spatial progression of oxidative injury after ICH
remain unclear. This study examined biochemical changes following ICH
using Fourier transform infrared (FTIR) microscopy imaging. A collagenase-
based ICH model was used to induce hemorrhage in mice. Brain tissue was
collected at different time points following hemorrhage. FTIR imaging was
used to map lipids, proteins, lactate, and oxidized lipid products within the
brain. Tissue regions were identified using unsupervised clustering. Lipid
intensity and the 1718/1740 cm™' ratio were examined as markers of lipid
content and oxidation. FTIR imaging identified distinct biochemical patterns
within hemorrhagic brain tissue. Lipid intensity changed across the measured

time points. The 1718/1740 cm™ ratio was also examined to assess lipid

oxidation. However, this ratio showed limitations due to weak oxidation
signals and background effects. Tissue masking was therefore used to reduce
off-sample artifacts. These findings demonstrate the potential of FTIR
imaging to characterize spatial and temporal biochemical changes following
ICH.
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Intracerebral hemorrhage (ICH) causes blood to
accumulate within brain tissue and can lead to
oxidative stress and secondary injury. The timing and
spatial progression of these changes remain unclear.
This study wsed Fourier transform infrared (FTIR)
imaging to characterize biochemical changes following
ICH in mice. Lipid, protein, and lactate signals were
mapped across brain tissue at different time points
after hemorrhage. Lipid intensity and the 1718/1740
em™ ratio were also examined as markers of lipid
content and oxidation. FTIR imaging identified changes
in biochemical signals within hemorrhagic tissue owver

e. These findings demonstrate the potential of FTIR
imaging to track spatial and temporal biochemical
changes following ICH.

Objectives

Characterize spatial and temporal biochemical
changes in brain tissue following intracerebral
hemorrhage (ICH) using FTIR imaging.

Evaluate changes in lipid content and lipid
oxidation following hemorrhage.

Assess changes in lipid-associated metabolites
and biochemical markers, including lactate and
proteins.

Identify spatial patterns and differences in
biochemical signals across brain regions and
time points.

Imaging: Fourier transform
used to measure biochemical
| ki ; TEgions W 1127 cm™ (lactate)
associated with lipids, proteins, lactate, and other M
metabolites were analyzed. Lipid-associated peaks
were examined to assess changes
and abundance. The 1715<1755 em™ region was
examined for signals associated with lipid oxidation.

Spectral & Spatial Analysis: Unsupervised clustering
was used to identify regions with distinct biochemical
profiles. Lipid intensity and the 1718/1740 em™ ratio
were evaluated across time peints. Tissue masking was
applied to minimize background and off-tissue signals.
Changes in biochemical signatures were compared
acrass brain regions and time points.

Animal Model & ICH Induction: Collagenase was used

to induce intracerebral hemorrhage (ICH) in mice. Spectral signature of hemorrhage:
Brain tissue was collected at defined time points
following hemaorrhage.

Tissue Preparation: Brain tissue was sectioned and
prepared for FTIR imaging. Regions of interest were
identified acress hemorrhagic and surrounding brain

infrared (FTIR)

compasition

Unsupervised clustering identifies distinct

tissue regions in hemorrhage:

Total Lipid Intensity in Hemorrhage Region

(n=1):

Ligid Iatensity b Diflerent Tme
s

1610-1690 cm™ (protein)

1715-1755 cm™ (lipid)

FTIR imaging identified spatial and temporal
changes in biochemical signatures following
ICH. Changes in lipid signals suggest alterations
in lipid metabolism following hemorrhage.
Lactate and other metabolic signals also varied
across brain regions and time points, reflecting
changes in tissue metabolism after ICH.
Clustering  identified distinct biochemical
regions within hemaorrhagic brain tissue.

The 1718/1740 cm™ ratio showed potential for
assessing lipid oxidation, but interpretation was
limited by weak oxidation signals and
background effects. Tissue masking improved
analysis by reducing signals from areas outside
the brain tissue.

Changes in lipids, lactate, proteins, and lipid-
associated signals demonstrate the complex
metabolic respoense to hemorrhagic injury.

FTIR may provide a useful approach for
studying biochemical changes that occur during
the progression of ICH. Further optimization of
lipid oxidation measurements and walidation
with complementary methods is needed to
better define the role of oxidative damage
following ICH.
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Maxwell Pally (Dr. Michael Kelly)

Chemically specific X-ray fluorescence imaging of phosphorus

Phosphorus is an important component in multiple molecules involved in
stroke. Conventional X-ray fluorescence imaging (XFI) can tell us where
phosphorus is located, but not its chemical form. We investigated whether
phosphorus K-edge X-ray absorption spectroscopy (XAS) and XFI at
multiple energies could distinguish chemical forms of phosphorus in mouse
brain tissue after stroke. A reference library of known phosphorus
compounds was used in linear combination fitting of a prepared mixture,
tissue spectra, and multi-energy maps. Fitting identified the compounds in
the mixture but inaccurately estimated their proportions. Correcting for self-
absorption, where a sample reabsorbs some of its own fluorescence,
improved these estimates. Bone and some lesion hotspots showed spectral
features resembling apatite, and fitting assigned substantial contributions to
the apatite reference, supporting the presence of calcium phosphate. Three
separate pixelwise fits, each pairing inorganic phosphate with ATP,

polyphosphate, or pyrophosphate, consistently fit a lower relative

contribution from the high-energy phosphate in the lesion than in
surrounding tissue. These results suggest that XAS and multi-energy XFI can
reveal differences in phosphorus chemistry after stroke, although similarities
in reference spectra make fitting sensitive to self-absorption.
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INTRODUCTION

Phosphorus is an impertant component in multiple molecules involved in
stroke. Conventional X-ray fluorescence imaging (XFI) can tell us where
phosphorus is located, but not its chemical form. We investigated whether
phosphorus K-edge X-ray absorption spectroscopy (XAS) and XFI at
multiple energies could distinguish chemical forms of phosphorus in
mouse brain tissue after stroke.

METHODS
X-ray fluorescence imaging (XFl) oY fluorescence imaging

IScanning sample stage
XFI records fluorescence as an X-ray SRS SR

beam scans across a sample, producing Sample
a map of elemental distribution. il
X-ray absorption spectroscopy \
(XAS)

XAS records fluorescence at a single
point while varying the energy of an
incident X-ray beam. The resulting
spectrum reflects chemical form.

Fluorescence

~—__Detector )

Phosphorus reference spectra

Spectra of multiple chemical forms of
phosphorus were collected to create a
reference library.

Linear combination fitting

The combination of reference spectra
which best fit the spectrum produced
by a mixture can identify the
components of that mixture.

Multi-energy maps

Multi-energy maps combine XFl with
XAS by recording fluorescence across
a sample at more than one incident X-
ray energy. The result is a map
containing a partial spectrum at each
pixel, theoretically allowing linear
combination fitting to determine the
chemical forms present at each pixel.

Pixelwise fitting of multi-energy maps

Map at four energies
E2 3

Energy
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RESULTS

1. Linear combination fitting of a
prepared mixture reveals sensitivity
to self-absorption

1A Spectrum collected from mixture before and
after correcting for self-absorption

2. Spectra from bone and lesion hotspots suggest presence of calcium phosphates

2A Fitting spectrum collected from bone 2B Fitting spectrum collected from stroke lesion hotspot

Energy (eV)

1B Fitting self-absor
spectrum

Fit proportions
* Phytic acid
Phosphocreatine
TP

it proportions
%)

Emergy (eV) - - Apatite
1€ Fit proportions before and after correcting 3 ::""h“"‘”d
for self-absorption
m Phytic acid  m Phos

Figure 1. Linear combi Energy (eV)

phosphorus mixture. A, Measured spectrum before and

after correcting for the reabsorption of fluorescence by  Figure 2. Linear combination fits for A. bone and B. a stroke lesion hotspot. Optical images locate XFI maps, and arrows
the sample. B. Corrected spectrum, summed fit, and link circled measurement sites to their phosphorus K-edge XAS spectra. Plots w the measured spectrum, summed fit,
weighted contributions from phytic acid, phosphocreatine, and weighted reference contributions from apatite, phospholipid, and ATP. Stacked bars show the relative fitted
and ATP. C. Known and fitted proportions of total proportions of each ph

phosphorus before and after correction.

3. Linear combination fitting of a multi-energy map suggests fewer high-energy phosphates in stroke lesion

. 8_Fitted ATP contribution
3A A multi-energy map

spanning stroke lesion
(left) and surrounding
tissue (right)

21510V

2163.0eV

(he relative contribution of the h\gh-e nergy pho hate reference

CONCLUSIONS

Spectral similarity of phosphorus species and resulting sensitivity to self-absorption limit confidence in linear combination fits. However, distinctive
spectral features support the presence of calcium phosphate in bone and some stroke lesion hotspots. And linear combination fitting of multi-
energy maps using |n0|ganlc phosphate paired with a high-energy phosphate suggests a lower relative contribution from high-energy phosphates
in lesions than in surrounding tissue.
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Jordan Reekie (Dr. Garson Chan)

Predictive Value of Asymptomatic Bacteriuria in Pregnancy for Recurrent Urinary Tract Infection
During Pregnancy and Postpartum

Objective: Asymptomatic bacteriuria (ASB) is a common condition in
pregnancy, defined as the presence of =100 000 colony forming units of
bacteria/mL of urine in the absence of symptoms. ASB is screened in
pregnancy due to it potentially increasing the risk of pyelonephritis, a severe
complication that risks both the mother and fetus. However, ASB’s
association with subsequent symptomatic urinary tract infections (UTI)
remains largely under-investigated.

Methods: A retrospective chart review of 10 063 pregnant patients found
1082 mothers were screened for ASB in Jim Pattison Children’s Hospital
from June 2025 - June 2026, inclusive (Table 1 demographics). We
investigated how ASB, along with associated factors such as age and parity,
influenced the occurrence of symptomatic UTI later in pregnancy and in the
post-partum period (< 6 months). Results were analyzed using a
multivariable logistic regression model.

Results: Women with ASB were 192% more likely to have symptomatic UTI

later in pregnancy or post-partum compared to women without ASB (OR

2.92, CI 1.66-5.13). Age and previous pregnancy also affect the odds of
having UTI in pregnancy as independent variables. This information can
provide guidance to determine appropriate screening, treatment, and follow-
up guidelines regarding ASB in pregnancy.
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INTRODUCTION MATERIALS & METHODS DISCUSSION

+ Asymptomatic bacteriuria (ASB) is a condition commonly « Population: Pregnant patients screened for bacteriuria at JCPH + Odds of having a UTI were significantly higher (192%)
screened for in pregnancy via urinalysis and urine culture (1) over June 2025 until June 2026 inclusive among women with S 3 compared to
Current guidelines suggest treatment of a positive result via « Data collec 3 e chart review of uri S ASB  negative (OR= 1.66-5. p-
antibiotics to minimize the risk of developing pyelonephritis (2) and treatment plans. Total charts value=0.0002)

Both ASB and symptomatic urinary tract infections (UTlIs) are analysis = 1082 (out of 10 01

common in pregnancy, with recurrent UTIs affecting some : multivariable logistical regression using SAS 9.4

women, but remain largely under researched (3)

Independent risk factors for bacteriuria include slowed urine 2,

flow and reduced immune function, factors that are especially
alent during pregnancy (4)

» Chance of UTI was significantly higher:
1.03-1.82, P = 0.02)

Patient Age Distribution Patient Gestation Distribution
s W st Trimester
800

600

o CONCLUSIONS

ASB \ 200 a ¥ o = .
* ASB in pregnancy increases the risk of developing UTIs

throughout pregnancy and the postpartum period. Additionally,
parity and gestation appear to be independent risk factors for
Demographic Data: (1) Mean age ¥ cstatic deveh.)pmg k" UTL . N .
distribution at time of ASB i 7 ", : The inconsistency of treatment and follow-up surveillance
9 b provides insight into future changes to clinical practice.
Treated in pregnancy “Treated in pre / These findings provide more information about the potential
reeClenanREgna I pate "“““"‘“f;“m“;"” causes of recurrent UTIs in pregnancy. Using this data,
N 4 guidelines for screening and treatment of ASB in pregnancy
EL Previous Pregnancy . Gaatational Diabetos can be targeted to mitigate the risk of the development of
% * * recurrent UTL
T 15 Further study of this topic will include the association of
I_l cteriz athogens with recurrent UTIs, as well as the
difference in outcomes between antibiotic therapies.
This population excluded those secking care and screening
through primary care and did not allow access to follow up
through these avenues, which could result in an
unrepresentative population.
& § Some women received urinalysis without urine culture,
F o decreasing our sample size, yet proving the non-universal
approach to ASB screening.

Symptoms
Asymptomatic Age

+ Lower abdominal/back pain |
\

2
=

There is current no universally accepted screening, treatment, and
follow-up regimen for ASB in pregnancy

Frequency (%)
H
Frequency (%)

]

Hypothesis: pregnant patients with ASB are at a higher risk of

developing recurrent nptomatic UTIs later in pregnancy or 5, Distribution of ASB by Gestation REFERENCES
within 6 months postpartum compared to those without ASB. — -

50

Bl st Trimester
B 2nd Trimester
Bl 3rd Trimester
Bl Post-Partum

Clinical risk factors such as parity, age, and gestational diabetes
will independently predict recurrence.

8

w
)

Primary objective — quantify risk of recurrent UTI in patients
with ASB versus those without ASB.

Frequency (%)
8

3

Secondary objective — identify independent clinical risk factors °
for the development of ASB and/or recurrent UTI such as age, ASB Positive e Chan, . for your g and suppon thro
b

parity, gestation, and gestational diabetes. : with having ¢ University of § esearch Support Unit for th
found to be ne y .
srtunity to participate in the D

Uof8-59

trimester, and 28.92% postpartum)
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Assessing Multidimensional Postpartum Recovery Among Women in Saskatchewan

Postpartum recovery has traditionally been defined by physical healing
within six weeks of childbirth. Current professional guidelines for
postpartum care from the American College of Obstetricians and
Gynecologists (ACOG) and the World Health Organization (WHO)
recommend a comprehensive assessment. The aim of this study is to
determine the proportion of women in Saskatchewan who have fully
recovered by 3-6 months postpartum and identify factors influencing
recovery, providing evidence to tailor care, optimize support, and inform
extended postpartum follow-up.

A cross-sectional survey accessed the full recovery of postpartum women 3-6

months after childbirth across four domains (physical, mental, sexual,

functional). At the time of this interim analysis, data was available for 43
participants (N=43). The proportion of women achieving full recovery was
estimated using descriptive statistics, Pearson’s chi-square tests, Fisher’s exact
test, t-tests, and multivariable logistic regression.

Full recovery across all four domains was uncommon in this interim sample
(13.95%). Functional recovery was the most achieved outcome (88.37%),
whereas sexual (39.53%) and physical (53.49%) recovery were less frequently
reported. Mental recovery was reported by 24 participants (55.81%). Higher
anxiety and depressive symptom scores and lower perceived social support
were associated with lower likelihood of being classified as fully recovered.
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Among Women in Saskatchewan
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INTRODUCTION MATERIALS & METHODS DISCUSSION & CONCLUSION

* Postpartum recovery has traditionally bet.n Statistical Analysis Full recovery across all four domains was
defined by physical healing within six v alyses were conducted using R version 4.4.3. uncommon in this interim sample (13.95
of childbirth Functional recovery (88.37%

" Associations (full recovery,

i T g 5 categorical characteristi - : :
Current  professional ~ guidelines  for i Physical recovery (53.49%)

partum care from the American College 0 s es Categories ibles ’ Mental recovery (55.81%)
of Obstetricians and Gynecologists (ACOG) \ Normally Non- Pearson's 2 Higher anxiety and depress
and the World Health Organization (WHO) J : ) Distributed  nonmlly PPy scores and lower perceived
recommend a comprehensive assessment H Distribuicd were associated with low
b::irf": ‘ll:'“\ i ey O et being classified as fully recovered .

. Interim analysis suggests greater social
support are associated with better full
recovery
Plan to explore these associations further
with regression analysis

Medisn Postpartum Week of Recovery, by Domain

RECOVERY

re 1. The four domains of recovery recommended by
the literature.
recovery by domain
The aim of this study is to determine the
proportion of women in Saskatchewan who
have fully recovered by 3-6 months
postpartum

The aim of this study is to identify factors

influencing recovery, providing evidence to

tailor care, optimize  support, and inform : | “mlhspmpmmz Does Ces
ended postpartum foll — E Term Morbidit

MATERIALS & METHODS

Pnstp.lrtum Recovery Survey —

]

hmgu‘ a.nd Pain L. Zamani, M., Moradi, M., Esmai

Resumption of sexual activity ). The effectiveness of "W

Presence and severity of pain during sexual 2 Health Program (WPSHP)” on Iranian women's postpartum
al health: A randomized clinical trial. Heaith C

Wamen International., 45(9), 969-983.
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Sharon Jacob (Dr. Peter Thiel)

Accuracy and Quality of Al-Generated Documentation in Gynecology: A Prospective Paired
Comparison Using Standardized Patient Encounter

Objective: To compare the quality and accuracy of physician- and Al-
generated gynecologic consultation notes.

Methods: This paired-comparison study used standardized patient
encounters. Four gynecologists and two senior residents each completed
three encounters drawn from six scripted cases (18 encounters, 54 notes).
Each encounter generated a physician note, a raw Al note, and a physician-
edited AI note. Blinded raters scored quality with a modified Physician
Documentation Quality Instrument-9 (mPDQI-9, range 8-40) and accuracy
against a reference transcript using a 36-item checklist. Documentation time
was recorded. Analysis was completed using repeated-measures ANOVA.
Results: PDQI-9 scores were similar across conditions (physician 31.5 + 5.5,
raw Al 34.2 + 3.8, edited Al 33.7 £ 3.8, p = 0.12). The physician versus raw Al
difference was —2.7 points (95% CI —5.4 to 0.1), favoring the Al note. Errors
per note were equivalent, and 62 of 69 errors were omissions, with no

incorrect statements or clinically important errors in any note. Editing the Al

note took 3.1 + 2.8 minutes versus 9.7 + 4.1 minutes to document
independently, saving 6.6 minutes (95% CI 4.6-8.5, p < 0.001).

Conclusions: Al-generated notes matched physician notes in quality and
accuracy, with no fabrication and reduced documentation time.




Accuracy and Quality of Al-Generated Documentation in Gynecology:

A Prospective Paired Comparison Using Standardized Patient Encounter
Sharon Jacob, Asya Dinh, Darrien Rattray, Tanner Adams-White, Peter Thiel

BACKGROUND

Clinical documentation is a growing driver of physician
workload and bumout . Al scribes, which use
speech recognition and natural language processing
to draft notes from patient-physician encounters, are
being rapidly adopted 12, Early work suggests Al scribes
reduce documentation time and improve workflow
efficiency I,

However, concerns persist about what those notes
contain 1. Reported limitations include omitting
clinically important detail and generating inaccurate
or fabricated content . Studies comparing Al-
generated and clinician-written notes have found broad
similarity, but findings remain inconsistent I,

The objective of this study was to compare the quality
and accuracy of Al-generated with physician-generated
consult notes during standardized gynecologic patient
encounters

METHODOLOGY

Study Design

N

& cliniclans 3cases each 3 note 18
(4 consultants, (standardized typesper encounters
2 residents) patlents)  encounter (54 total)

c
e
n
@
(=]
>
=
=
2
n

Encounter

-0

2. Patient
Encounter

4. Time
Tracking

1. Preparatien 3. Documentation

foreal Standardized  Clinician writs

patient note, then edits
interview Al rated note

+

Secondary Outcome

Time recorded
for bath notes.

Encounter Workflow,

Investigations

Primary Outcome
Accuracy

Outcomes

Figure 1: Study Design, Encounter Workflow, and Outcome Measures
Six clinicians each completed three standardized patient encounters,
generating physician-writien, raw Algenerated. and physician-edited Al

included checkiisi-based accuracy and documentation time.
ANALYSIS

Note quality (mPDQI-9): repeated measures ANOVA
with 3 prespecified pairwise comparisons (Bonfermroni
corrected, adjusted a =0.017)

1. Physician vs raw Al

2, Raw Al vs edited Al

3. Physician vs edited Al

MNote accuracy: Friedman test with same three
comparisons

Documentation time: paired t-test, write note vs editing
the Al note

College of Medicine, University of Saskatchewan

RESULTS
QUALITY

Eighteen encounters were completed by six physicians, yielding 54 notes.

Table 2. Pairwise Comparison of mPDQI-9 Scores by Note Type

Mean Diff. 85% CI
2.7 541001
05 191029

Table 1. Note quality, mPDQI- TOTAL (out of 40)
Mean (SD) | Median

315(55) 315
Raw Al 342(38) 340
‘EdltodAl 337(38) 340

Comparison
Physician / raw Al
Raw Al / unadited Al

0.06
067

‘Physidan

Physician / edited 2.2 54011 037

Moan mPDQI-9 scores wore comparable across  Table 2: Pairwise comparigsons of mPDQI-9 scores betwoen )
newritlen, raw Algenerated, and physician-edited  documa n conditions. Mean paired differences. 5%
tes, with no significant overall difference between  confiden: ervals, and unadjusted p-values are shown. No
tions, pairwisa comparison reached statistical significance.
No significant difference
Physician 31.5 — Raw Al 34.2

NOTE ACCURACY

Checklist errors per note

34 chackint v pas

T rotes per constion

Mean Error fre:
accuracy notes (1

96.3% T
96.3% 4
96.8% 5

(SD)
1.33 (1.41)
Raw Al 1.33 (1.08)
Edited Al 1.17 (0.92)
Table 3: Emor rates were similar across note types (

0.47) Of 69 emors, B2 were cmissions and 7 unsupported
additions; none contradicted the transcript.

Note type
Physician

Figure 2: Checklist errors by documentation condition.
Distribution of erors per note across 18 notes per condition.
No significant difference in error counts was observed

~96% accuracy across
documentation methods

DOCUMENTATION TIME

n note vs editing the Al nate

Table 4: Documentation time and time saving
Mean min. (SD)

97(41) 341179

Writing physician nole
1 | Reviewing/editing Al
4 |note

Table 4: Reviewing and editing Al-generated notes reducs

documentation time by & mean of 6.6 minutes per encounter
(95% CI 4.6-8.5; p < 0.001).

—

31(28) 0310 10.4

Figure 3. Documentation time by method. Paired
documentation times for writing a physician note
versus reviewing and ediing an Al-generated note
across 18 encountars.

6.6 min
95% Cl, 4.6 — 8.5, p<0.001

Average time
savings per note

DISCUSSION

Quality

Al-generated notes demonstrated
comparable quality to physician-
generated notes. mPDQI-9 scores
were similar across all note types, with
no significant differences between any
paired comparison.

Accuracy

Accuracy was excellent in physician
and Al notes with overall accuracy
above 96%. More importantly, there
were no clinically important errors
identified across 54 notes.

Substantial Time Savings
Al-assisted documentation significantly
reduced documentation time. On
average, physicians saved 6.6 min
reviewing and editing Al-notes when
compared to typing their own for a
given encounter.

CONCLUSION

In simulated gynecologic consultations, Al-generated
notes matched physician notes on quality and
accuracy, contained no fabricated content, and
took roughly a quarter of the time to produce.
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Please direct any questions to Sharon Jacob @ shjldd@usask ca.
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Carlie Klatt (Dr. Sarah Smith)

Postpartum Depression and Sleep Quality in Saskatchewan

Background: Physiological and lifestyle changes in the postpartum period can
contribute to the development of postpartum depression. In Canada, rates of
postpartum depression have been reported to be as high as 23%. Research
about specific factors which predispose people to postpartum depression are
largely conflicting. Despite evidence that poor sleep quality contributes to
depressive symptoms in the general population, this link has not been
solidified in the postpartum period.

Methods: Validated self-reported questionnaires were used to quantify sleep
quality, depressive symptoms, anxiety symptoms, and perceived social
support in Saskatchewan residents 3-6 months postpartum. Statistical
analysis identified correlations and associations between variables. Measures
of sociodemographic and obstetric variables were also analyzed.

Results: The results of this preliminary analysis show that majority (81.25%)
of those postpartum reported having poor sleep quality. Those with poor
sleep quality had higher median scores of depressive and anxiety symptoms,
although this was not statistically significant. Those with poor sleep quality
reported lower levels of social support (p=0.057).

Conclusions: While the results of this study did not reach statistical
significance, this is likely due to the small sample size. As enrollment in the
study increases, it will provide an important dataset for Saskatchewan

physicians treating postpartum people.
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INTRODUCTION

The physiological and lifestyle changes
that occur following giving birth can
predispose people to poor mental health
and poor sleep quality. The worldwide
prevalence of postpartum depression
(PPD) is estimated to be 14%, with
significantly higher rates in developing
countries!. In Canada, rates may be as high
as 23% as reported by Statistics Canada
and the Public Health Agency of Canada in
20192 Poor sleep quality is the number
one concern reported by those
postpartum#, Despite the known link
between poor sleep quality and depression
in the general population, the link between
these factors in the postpartum period is
elusive.

OBJECTIVES

This study aims increase the understanding
of the intersection of postpartum mental
health, sleep quality, and social support in
Saskatchewan through the following
objectives:

1. Quantify sleep quality, symptoms of
depression and anxiety, and perceived
social support among those
postpartum.

Analyze associations between sleep
quality and symptoms of depression
and anxiety and perceived social
support.

Evaluate how sociodemographic and
obstetric covariates influence sleep
quality and mental health outcomes.

METHODS

Study Design: This is a cross-sectional analysis utilizing data from an ongoing PPD study.
Participants: Postpartum people within 6 months following childbirth who voluntarily
completed validated self-reported questionnaires to assess sleep quality, symptoms of
anxiety and depression, and perceived social support.

Sample Size: This study is a preliminary analysis which represents current study
enrollment (N=43). Re-analysis of the data will be done when the full enrollment target is
reached.

Measurements: Validated self-reported questionnaires were utilized to collect data. These
included the Pittsburgh Sleep Quality Index (PSQI), Edinburgh Postnatal Depression Scale
(EPDS), Generalized Anxiety Disorder Scale (GAD-7), and the Functional Social Support
Questionnaire (FSSQ). Sociodemographic and obstetric covariates were also statistically
analyzed, including maternal age, parity, number of living children, ethnicity, immigration
status, highest education level, marital status, and number of antenatal checkups.
Statistical Analysis: Bivariate associations between poor sleep quality (dichotomized
PSQI) and continuous variables were assessed using independent-samples t-tests for
normally distributed variables (age, parity, number of children) and Mann-Whitney U tests
for non-normally distributed variables (EPDS, GAD, and FSSQ scores), with results
presented as mean (SD) or median (IQR) by group as appropriate. Associations between
poor sleep quality and categorical variables (PPD screen status, ethnicity, immigration
status, education, marital status, antenatal checkup frequency) were assessed using chi-
square tests, with Fisher's exact test substituted automatically when more than 20% of
expected cell counts were below 5. A two-sided p-value <0.05 was considered statistically
significant. All analyses were conducted in R (version 4.4.3).

RESULTS

PPD Screening Status by Postpartum Sleep Qusiity

PPD Scroen s

Figure 1: Correlation matrix showing Figure 2: Bar graphs showing percentage of
positive correlation of higher GAD and participants with depressive symptoms (=13 on the
EPDS scores and negative correlation of EPDS), sorted by sleep quality according to PSQI
high FSSQ scores with low PSQI and high (poor sleep quality being a score >5). 19% of

participants  with poor sleep report depressive
symptoms.

EPDS scores.

CONCLUSIONS

This preliminary data suggests that
majority of those in the postpartum period
experience poor sleep quality.
Furthermore, those with poor sleep may be
more likely to have elevated depressive
symptoms.

Correlation studies reveal that symptoms
of anxiety and depression are positively
correlated, while increased perceived
social support is negatively correlated with
depressive symptoms and poor sleep
quality.
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Sarah Power (Dr. Maria Giroux)

Reoperation Rates After Primary Repair of Obstetric Anal Sphincter Injuries (OASIs): Insights
from a Canadian Tertiary Centre

Introduction: Obstetric anal sphincter injuries (OASIs) may require surgery,
but Canadian reoperation data are limited. This study aimed to determine the
2-year reoperation rate after primary OASI repair and characterize
indications, procedures, and exploratory associations.

Methods: A single-centre retrospective cohort included patients undergoing
primary OASI repair at Regina General Hospital between January 1, 2019,
and December 31, 2023. Provincial records identified reoperations within 2
years postpartum. Associations among reoperated patients were assessed
using Fisher’s exact tests.

Results: Of 848 patients, 19 underwent reoperation (2.24%, 95% CI, 1.35-
3.48) with a mean of 51.5 days postpartum (range 6-290). Non-mutually
exclusive indications were wound dehiscence, and retained products of
conception (each 7/19, 36.8%); surgical-site infection (5/19, 26.3%);
persistent pain, and granulation tissue (each 4/19, 21.1%). Procedures
included perineal wound revision (11/19, 57.9%); secondary anal sphincter
repair, dilation and curettage, and hysteroscopy (each 5/19, 26.3%). Within
the reoperation subgroup, absence of antibiotic prophylaxis was associated
with wound infection (4/6 vs 1/13, p=.017) and perineal wound revision (6/6
vs 5/13, p=.018).

Conclusion: Reoperation after primary OASI repair was uncommon,

although wound complications imposed a substantial surgical burden. The
observed association between absence of antibiotic prophylaxis and wound
morbidity warrants evaluation in the full OASI cohort.
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Introduction

Obstetric anal sphincter injuries (OASIs) are third-
and fourth- degree perineal lacerations affecting
5.37% of vaginal deliveries at Regina General
Hospital (RGH) (1).

OASIs can cause short- and long-term morbidity,
including anal incontinence, pain, dyspareunia, and
psychological distress (2-7).

Patients with OASIs may require postpartum
reoperation for wound complications and ot
indications (8).

Reported international reoperation rates range
from 1.16% to 2.1%, but Canadian data are lacking
(9-10).

Hypothesis: The 2-year reoperation rate at RGH
would be similar in magnitude to the rates reported
by international tertiary centres.

Objectives

Primary objective: Determine the rate of any
reoperation within 2 years postpartum among
patients who underwent primary OASI repair at RGH.
Secondary objectives: Characterize the indications,
procedures, and timing of reoperation and explore
associations within the reoperation subgroup.

Materials and Methods

This single-centre retrospective cohort included
Saskatchewan residents aged 218 years who
underwent primary OASI repair at RGH between
January 1, 2019, and December 31, 2023.
Research Ethics Board approval (REB 26-12) and
Operational Approvals (OA-SHA-26-12) were
obtained prior to data collection.

OASI cases were identified using CIHI diagnostic
codes linked to medical record numbers. Cases
with incomplete records were excluded.

A review of provincial health records identified
any reoperation within 2 years postpartum
performed in Saskatchewan.

Extracted variables included demographics,
delivery and primary repair characteristics,
postpartum care, indications for reoperation, and
procedures performed.

The 2-year reoperation rate was reported with an
exact binomial 95% confidence interval.
Exploratory associations among reoperated
patients were assessed using two-sided Fisher’s
exact tests.

Results

Primary outcome: Of 848 patients who underwent primary OASI repair, 19 underwent
reoperation within 2 years postpartum (2.24%, exact 95% Cl 1.35%-3.48%). Mean
time to reoperation was 51.5 days (range 6-290).

* Excluding reoperations attributable to retained products of conception (RPOC),

the reoperation rate was 1.42% (12/848; exact 95% Cl 0.73—2.46%).

Reoperated cohort: Mean age was 31.6 * 4.6 years, mean BMI at term was 31.7 £ 6.3
kg/m?, and 15/19 (78.9%) were primiparous.
Delivery: Spontaneous vaginal delivery occurred in 3/19 (15.8%). Operative vaginal
delivery occurred in 16/19 patients (84.2%): forceps in 6/19 (31.6%), vacuum in 5/19
(26.3%), and a combination of vacuum and forceps in 5/19 (26.3%).
Antibiotic prophylaxis: Antibiotics were administered at delivery to 13/19 patients
(68.4%).
Indications: Wound dehiscence and retained products of conception were the most
common indications, each occurring in 7/19 patients (36.8%).
Procedures: Perineal wound revision was the most common procedure, performed in
11/19 patients (57.9%).
Exploratory subgroup analysis: Among reoperated patients, absence of antibiotic
prophylaxis was associated with surgical-site infection (4/6 (66.7%) vs 1/13 (7.7%),
p=.017) and perineal wound revision (6/6 (100%) vs 5/13 (38.5%), p=.018).

718 (36.8%)
7119 (36.8%)
519 (26.3%)
419.(21.4%)

419.(21.1%)

Figure 1: peration among reoperated pati

Percentages do not sum to 100% because categories were non-mutually exclusive.
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Figure2:  Procedures performed at reoperation

Percentages do not sum (o 100% because categories were non-mutually exclusive.

Discussion

To authors’ knowledge, this is the first
Canadian study of 2-year reoperation after
primary OASI repair. The 2.24% all-cause
reoperation rate was similar in magnitude
to international reports.

Perineal wound complications represented
the greatest OASI-related surgical burden,
with wound revision most commonly
performed procedure.

RPOC contributed substantially to all-cause
reoperation but is not OASI-specific; after
excluding reoperations attributable to
RPOC, the rate was 1.42%.

Among reoperated patients, absence of
antibiotic prophylaxis was associated with
surgical-site infection and wound revision.
These exploratory findings are hypothesis-
generating and require validation in the full
OASI cohort.

Reoperations occurred 6—-290 days
postpartum, supporting continued
postpartum surveillance. Limitations include
the single-centre retrospective design and
small reoperation subgroup (n=19).

Conclusion

Reoperation after primary OASI repair was
uncommon: 2.24% overall and 1.42% after
excluding RPOC-related reoperations.
Perineal wound complications accounted for
the greatest OASI-related surgical burden.
This study provides Canadian benchmark data
for reoperation rate after OASI repair and
supports attention to infection prevention
and postpartum wound surveillance.
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Clinical Validation of NiADA (Non-invasive Anemia Detection with Artificial Intelligence) for
Screening of Hemoglobin in Postpartum Women

Introduction: Postpartum anemia is associated with impaired recovery,
reduced breastfeeding success, and postpartum depression. We evaluated the
accuracy of an artificial intelligence-based smartphone application that
estimates hemoglobin (Hb) from palpebral conjunctival images.

Methods: In this prospective observational validation study, 201 postpartum
women aged >18 years undergoing a day-1 complete blood count within four
hours of imaging were included. Trained personnel acquired images.
Agreement was assessed using bias, error measures, Bland-Altman analysis,
intraclass correlation coefficient (ICC), and accuracy thresholds.

Results: Paired measurements were available for 201 participants. Mean
laboratory and app-estimated Hb were 10.9 + 1.53 and 13.5 + 1.06 g/dL,
respectively. The application overestimated Hb, with a mean bias of +2.56
g/dL (95% CI, 2.34-2.79), mean absolute error of 2.61 g/dL, and limits of
agreement of —0.62 to +5.75 g/dL. Only 8.5% of estimates were within +5%
and 14.9% within +1 g/dL of laboratory Hb. Absolute agreement was low
(ICC, 0.081). Bias increased as laboratory Hb decreased (p<0.001), reaching
+6.19 g/dL when Hb was <8 g/dL, but did not differ by Fitzpatrick skin type
or operator.

Conclusion: The application substantially overestimated Hb, particularly at

lower concentrations, and cannot yet replace laboratory screening without

further algorithm refinement and validation.
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INTRODUCTION

Postpartum anemia affects 30-50% of
women in developed countries and up
to 80% worldwide.'
It is associated with impaired recovery,
reduced breastfeeding success, poorer
maternal-infant bonding, and
postpartum depression.?3
Screening typically relies on venous
CBC testing, which is invasive and may
be delayed.
Smartphone-based artificial intelligence
(AI) estimation of hemoglobin (Hb)
from palpebral conjunctival images
offers a potential rapid, non-invasive
alternative.

OBJECTIVE

To  assess  agreement  between
smartphone-based Hb estimation and
laboratory Hb in postpartum women.
To identify screening factors associated
with measurement error.

MATERIALS AND METHODS

Prospective validation study of 201
postpartum women.
Participants received routine
postpartum care and day 1 CBC testing.
Trained personnel captured palpebral
conjunctival images using the NiADA
smartphone application.
Laboratory Hb within 4 hours served as
the reference standard.
Clinical variables included BMI,
Fitzpatrick skin type, blood loss,

iron use, and delivery

Agreement was
assessed using bias,
MAE, RMSE, Bland-
Altman analysis, ICC,
and predefined
accuracy thresholds.

» The application consistently overestimated Hb, with greater error at lower Hb levels

MAE 1g/dl

Participants analyzed 201

Mean lab Hb 109+ 1.53g/dL RMSE

Mean app-estimated 13.5+1.06 g/dL Icc
Hb

Mean bias

3.03 g/dL
0.081
within 5% 8.5%
+2.56 g/dL
(95% cl 23'4_27.9) within #10% 14.9%
Table 1. Summary of the Application Performance and Agreement With Laboratory Hemoglobin,
» Bland—Altman limits of agreement were wide (—0.62 to +5.75 g/dL).
Bland-Altman Plot of App-Estimated vs Laboratory Hemoglobin

N

Difference in Hb: App — Laboratory (g/dL)

Figure 2. Bland-Altman Agreement Between App-Estimated and Laboratory Hb.

» Application overestimation increased significantly as laboratory Hb decreased (p<0.001)

6.19

nated Hb B
. i

w

aboratory Hb
Figure 3. Mean App-Estimated Bias by Laboratory Hb Concentration

"University of Saskatchewan College of Medicine; 2SHA Research Department, SUniversity of Saskatchewan Department of Obstetrics and Gynecology; “University of Saskatchewan Department of Anesthesiology

DISCUSSION

The application systematically
overestimated Hb, with greater bias at
lower laboratory Hb concentrations.
Wide limits of agreement and a low
ICC demonstrated poor agreement
between methods.

Bias was not significantly associated
with Fitzpatrick skin type or image
operator.

Greater error at low Hb levels may
limit detection of clinically important
postpartum anemia.'s

CONCLUSION

The application is not currently
accurate enough to replace laboratory
Hb testing for postpartum anemia
screening.
Algorithm refinement should prioritize
lower Hb concentrations.
Future studies should assess whether
the application can reliably track
within-person Hb changes and validate
the refined algorithm in larger, more
diverse postpartum populations.
REFERENCES
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Samantha Allan (Dr. Linda Chelico)
The Effect of the A3B-HUWET1 Protein-Protein Interaction on cMyc in Breast Cancer

Through affinity purification mass spectrometry APOBEC3B (A3B), a
deoxycytidine deaminase, was found to interact with two proteins - PFD5
and HUWEI - involved in the regulation of the oncogene cMyc. The Chelico
lab demonstrated that A3B can indirectly regulate cMyc through its protein
interaction with PFD5 in various breast cancer cell lines." Following the same
methods in a HEK293T cell line we showed that the A3B-HUWEI1
interaction appeared to stabilize cMyc levels. To make this research more
applicable, we wanted to validate these results in a breast cancer cell line
using an endogenous protein system. Both HUWEI and A3B are
overexpressed in breast cancer and the effects of this interaction on cMyc

have yet to be demonstrated in a breast cancer cell line.”> We aimed to

discover this effect using an ER+ breast cancer cell line with doxycycline
inducible A3B and short hairpin RNA targeted to HUWEI to knock it down.
Using qPCR and immunoblotting we were able to show that loss of cMyc
resulted from the absence of A3B and knockdown of HUWEI, validating our
findings in HEK293T cells. The results of this research indicate that the A3B-
HUWE] interaction could be a potential therapeutic target as stabilized cMyc
could lead to uncontrolled cell replication and tumor development.
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The Effect of the A3B-HUWE1 Protein-Protein

Interaction on cMyc in Breast Cancer

Samantha Allan’, Linda Chelico’

Department of Biochemistry, Microbiology, and Immunology, University of Saskatchewan’

INTRODUCTION

* The protein-protein interaction map
generated by the Chelico & Krogan

METHODS

CONCLUSIONS

» Loss of HUWEL and A3B leads to loss
of cMyc.

R

Perform westermn
biot and gPCR

Labs demonstrated that APOBEC3B
(A3B) interacts with two proteins -
PFD5 and HUWE! - involved in the
regulation of cMyc.!

» HUWEL has proven to be a difficult
protein to work with and requires
extensive optimization.

» The HUWE1-A3B interaction could be
a potential therapeutic target.

FUTURE DIRECTIONS

* Optimize the
protocol

* Determine which ubiquitin linkage
HUWEI tags cMyc with in breast
cancer

* Determine if there is cytotoxicity in the
presence of HUWE1 and A3B

immunoprecipitation

Western Blot

Seed MCF7-A3B celis

after selection with +/-
dexyepting

Add MG132 or DMSO

eMyc
Immunoprecipitation

= A3B was found to indirectly regulate
cMyc through its protein interaction
with PFD5.!

Figure 1. Experimental Methodology followed
A. Method followed for MCF7-A38 HUWE1 knockdown and A3B doxycycline induction B. Method

developed for MCF7-A3B cMyc Immunoprecipitation
"ED o BiE e Bl @ | RerRences |
K63 or K48 ubiguitin linkages in
various cancers, > A
= We previously showed in HEK293T
cells through a transfection-based
system  that the A3B-HUWEIL
interaction appears to stabilize cMyc
levels.
= Both HUWEl and A3B are highly
expressed in breast cancer cell lines and ' —— o e = R
maintain low levels in normal breast 96401 m—————— S 1701
cells.’®
= A3B is associated with poor survival in
ER+ breast cancer.”
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* Use ER+ MCF7 doxycycline inducible
A3B cell line to examine the A3B-
HUWEI interaction.

* Determine which ubiquitin linkage
HUWEI uses in an ER+ breast cancer
cell line.

A3B 48hr A3B T2hr
Figure 2, Loss of HUWEL and A3B leads to loss of cMyc
A. Representative western blot showing loss of cMyc caused by HUWEL knockdown and absence of A3B
B. Quantitative Analysis of relative HUWE1, A3B, and cMyc band intensities C. gPCR results validating
western blot
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Sarim Asim

Al model validation and utilization in skin cancer classification

Background: Melanoma is highly treatable when caught early, but lesions are
often difficult to classify outside dermatology, and Saskatchewan patients

wait months for referral. Artificial intelligence (AI) models can classify skin

lesions accurately, but their effect on clinician decision-making remains
unclear.

Methods: A computer vision model was trained on 23,648 dermoscopic and
clinical images from the International Skin Imaging Collaboration (ISIC)
Archive. In a paired pilot study, one physician and two medical students each
classified 100 lesions (50 benign, 50 malignant) not used in training, first
unaided and then with AI confidence scores and visual aids. Readers
classified lesions as benign or melanoma, and decided whether to biopsy or
refer. Performance was assessed using receiver operating characteristic
(ROC) curves and area under the curve (AUC).

Results: Al support increased AUC for all readers: physician 0.607 to 0.909;
students 0.617 to 0.831 and 0.583 to 0.735. For the physician, Al support
increased accuracy from 60% to 87%, sensitivity from 46% to 82%, and
specificity from 74% to 92%, compared with 89% accuracy, 82% sensitivity,
and 96% specificity for Al alone.

Conclusion: Al support improved lesion classification and referral decisions
across all readers. However, findings are limited by small internal sample,
and a larger study involving front-line clinicians is planned.
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Utilization in Skin Cancer Classification
M. Sarim Asim, K. Mazinke, Krystal Kan, A. Sharma, T.D. Oleskiw PhD, R. Jaggi MD

« Melanoma affects one in six Canadians, and
survival depends heavily on early and
accurate detection.!

Suspicious lesions are often first assessed in
primary care, where clinicians must triage
patients with limited diagnostic tools.

In Saskatchewan, patients may face a
prolonged wait for dermatology referral.
Artificial intelligence (Al) can classify skin
lesions with performance comparable to
specialists,>? but its clinical value depends on
how it affects clinician decision-making.
‘We evaluated an Al model and its effect on
clinician classification and triage.

1. To evaluate the performance of an Al model
in classifying benign and malignant skin
lesions.

. To assess the effect of AI support on
clinician skin lesion classification and triage
decisions.

* A computer vision model was trained on
23,648 dermoscopic and clinical images
from the International Skin Imaging
Collaboration (ISIC) Archive.

One physician and two medical students
assessed 100 randomly selected lesions (50
benign, 50 malignant) not used in training.
Readers first assessed lesions independently
and then with Al support.

Classification and triage performance were
evaluated using receiver operating
characteristic (ROC) curves and area under
the curve (AUC).

Al Model Training
':z 100 Independent Test Lesions
Unaided Read
Al-assisted Read

L 2

Performance Analysis

Example Study Task

| and the AI model alone, classifying 100 test lesions.

* Al support was associated with improved
diagnostic performance across different
experience levels, consistent with larger
reader studies.’

Improved specificity may support more
efficient referral triaging.

Al-assisted readers approached the model’s
standalone performance for two readers.

Paired design: Repeat exposure to lesions
may contribute to observed improvement.
Small internal sample of three readers limits
generalizability.

ISIC’s limited skin tone diversity may affect
performance across all skin types.®
Classification was limited to melanoma
versus benign lesions.

Next Steps

* Recruitment of Saskatchewan family
physicians, residents, and nurse practitioners
for a larger study.

* Measure diagnostic accuracy, triage, and
response time in a powered study

« Assess skin tone bias; extend classification to
basal and squamous cell carcinoma.

* Al support was associated with improved
lesion classification and referral performance
among the three readers in this pilot study.
Findings are limited by sample size and
support further evaluation in a larger study
with front-line clinicians.

Physician Medical Student 1

nical Evaluation {n=1)

Medical Student 2

Al Assistant Clinical Evaluation (n=1)

Figure 1. ROC curves and AUC for three readers (one physician, two medical students) classifying
100 lesions, unaided versus Al-assisted, with the Al model’s standalone performance shown for
reference.
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Jeshua Jacob (Dr. George Katselis)

Characterization of Platelet-Complement Protein-Protein Interactions Using Mass-
Spectrometry Based Proteomics

Platelets and the complement system are essential homeostatic components
that interact bidirectionally in the body’s innate immune system. Existing
research is unable to characterize protein-protein interactions between
platelet and complement proteins due to the sheer number of proteins
involved in the two systems and the low sensitivity of traditional methods.
This project circumvents that barrier by combining mass spectrometry (MS)-
based proteomics and bioinformatics to reliably identify and characterize
proteins in both systems and ultimately decipher the platelet-complement
crosstalk mechanisms. Blood samples were processed to isolate the platelet-

and complement- associated fractions, followed by the digestion of the

proteins into peptides for MS analysis. Bioinformatics validation of the
identified proteins revealed a total of 269 platelet proteins and 28
complement proteins from their respective milieu. 75 of those 269 platelet
proteins participated in biologically significant functions and interactions
with the complement system. Differentially expressed platelet and
complement proteins were mapped in STRING revealing the complex
crosstalk mechanisms between the two systems. These findings establish a
MS-based platform to better understand how a dysregulated platelet-
complement system may contribute to the pathophysiology of a wide range
of clinical disorders thereby supporting the discovery of potential therapeutic
targets in future studies.
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Ple s are tiny cell fragments produced in
the bone marrow by megakaryocytes and act
as the body'’s first line of defe hrough the
proteins on their cell surface and in their
granules [1].

Platelets are mostly known for their role in
b but are now increasingly
recognized for their multifaceted roles in
immunity, inflammation, and tissue repair [2].

Recently, high-throughput techniques, such
as mass spectrometry (MS), have significantly
enhanced our understanding of platelet
biology and its clinical implications in
trans on medicine [2].

Platelet proteomics offers a retr 3 \

of physiological and pathological changes
over the platelets’ 7-10 day lifespan, making it
a unique tool for studying cumulative
biological events [2].

Researchers often study interactions between
c proteins and platelet
roteins, Less work, however,
has focused on platelet proteins and its
interaction and regulation of the complement
system, the third pillar of immunity, that is
critical at the crossroads of inflammation,
infection, immunity, and hemostasis [3].
Comblmng and p a
offers a wide perspective on how
platelets interact in theﬂ natural milieu.

o

Platelet
Activation

Scope of Study

MS-based
bioinformatics can characterize protein-protein

Hypothesis: proteomics  and
interactions (PPI) between platelet and
complement system proteins in platelet-rich
plasma (PRP) and platelet-poor plasma (PPP),
respectively.

Specific objectives: 1) Use of MS global
proteomics to identify a) platelet proteins from
the platelet surface (integrins) and platelet
contents, including alpha and dense granules,
in PRP, and b) complement system proteins in
PPP. 2) Use biocinformatics analysis to
characterize PPI between the identified platelet
and complement proteins.

@ Mass Spectrometry-based Proteomics Global Profiling

Fragmentation

MaxQuant

Gonvert
Peptide
Spectra to
Proteins

PP Immunodepleted
(original) PPP

Protein-
Protein
Interaction
Analysis

Analysis
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(b) Distribution and Biological Function of Identified Platelet
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Figure 2: (a) Venn diagram of identified proteins and (b) pie chart detailing the localization of
the platelet proteins in three categories: membrane-bound, a-granules, and dense granules.
A total of 577 proteins were identified in PRP and PPP, and 75 of the 269 platelet proteins were
found to significantly interact with the complement proteins (38 membrane-bound; 23 «-granules,
and 14 dense granules).

Figure 1: SDS-PAGE gel of PPP, Immunodepleted PPP, High
abundant proteins (HAP) and PRP. Distinct protein patterns are
observed in PPP, after immunodepletion, and in PRP.

Differential Protein Expression Between PRP and PPP

- Upregulated in PPP
« Upregulated in PRP
- Insignificant

-Log Student's T-test p-value

Figure 4: Representative protein-j proteln interaction network
illustrating predicted and known associations between
platelet and complement proteins. Each node represents an
individual protein and the lines connecting each node represents
 physical or functional assoiation. There are two major clusters
with the complement proteins cluster at the bottom and the
platelet proteins cluster at the top.

Student's T-test Difference
Figure 3: Volcano plot displaying differential protein expression between Platelet-Rich Plasma
(PRP) and Platelet-Poor Plasma (PPP). T-test at p < 0. fold change of 2 1. 240 proteins
significantly upregulated in PRP compared to PPP, and upregulated in PPP compared to
PRP.

In this work, we prepared platelet-rich and
platelet poor plasma fractions to characterize
the platelet-complement interactome using
MS-based proteomics.

We identified and characterized 269 proteins
derived from the platelet membrane, the
alpha, and dense platelet granules in blood.

We identified 28 complement proteins in the
plasma belonging to three complement
activation pathways (Classical, Lectin and
Alternative) and demonstrated their
interactions with platelet proteins.

Bioinformatics revealed unique functions of
the identified platelet and complement
proteins,

Future Directions

Establishing this platform enables its
application across diverse physiological and
pathological conditions, including infection,
inflammation, immune disorders, malignancy,
and thrombotic states.

The technology has limitless potential when
combined with plasma proteomics and other
omics  technologies to explore the
pathophysiology of a wide range of clinical
disorders.
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Morgan Johannson (Dr. Deborah Anderson)

Evaluating the anti-metastatic activity of the CLIC3 inhibitor BP370 in triple-negative breast
cancer cell lines

Breast cancer is the most commonly diagnosed cancer among Canadian
women, and accounts for approximately 26% of all new cancer cases. More
specifically, triple negative breast cancer is known for its high mortality rate
and increased risk of relapse. This is generally attributed to the lack of
targetable receptors seen in other breast cancer subtypes (progesterone
receptor, estrogen receptor, and HER2 receptor). Our laboratory has
previously identified CLIC3 as a druggable target in triple negative breast
cancers. CLIC3 is an intracellular chloride ion channel which is
overexpressed in highly aggressive breast cancer cell lines. CLIC3 is a
glutathione-dependant oxidoreductase. It is involved in promoting cancer
migration, invasion, tumor progression, and angiogenesis through
transglutamase-2 activation and integrin signaling. Due to this, our
laboratory has developed the novel small-molecule CLIC3 inhibitor BP370.
To evaluate the anti-metastatic activity of BP370, several breast cancer cell
lines, (BT20, BT549, HCC1806, MDA-MB-231), were treated with varying
concentrations of BP370. Anti-metastatic activity was assessed via migration

and invasion transwell assays. Thus far, BP370 has shown promising anti-

migratory and anti-invasive activity. It has decreased both migration and
invasion in cell lines of varying CLIC3 expression. Inhibitory effects are also
observed in a concentration-dependant manner, further demonstrating its
potential as an anti-metastatic inhibitor.




Evaluating the anti-metastatic activity of the CLIC3
inhibitor BP370 in triple-negative breast cancer cell lines
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INTRODUCTIO

Johannson M'34, Mellor P4, Anderson D1.2:34

Breast cancer is the most commonly diagnosed cancer among Canadian women and is the second leading cause of death (1). More specifically,
triple negative breast cancer (TNBC) is known for its high mortality rate and increased risk of relapse (2). Due to the lack of clinical targets, there is
an unmet need for therapeutics for TNBC cases. Intracellular chloride ion channel 3 (CLIC3) is expressed in highly aggressive cancer subtypes,
including TNBC and is involved in cell invasion, migration, tumor progression, and metastasis (3). CLIC3 is a glutathione-dependant
oxidoreductase which activates transglutamase-2 and integrin signaling, helping to explaining its role in cancer metastasis (4,5,6). Due to CLIC3's
potential as an anti-metastatic therapeutic target, the Anderson lab began developing small-molecule CLIC3 inhibitors. Of the inhibitors evaluated

this far, BP370 has emerged as the leading compound ata 10 uM concentration.

+ To determine whether BP370 can inhibit cell migration at 25 uM
and 50 uM concentrations in varying cell lines, with varying
levels of CLIC3 expression.

* To determine if BP370 can inhibit cell invasion through Matrigel
at 10 uM, 25 uM, and 50 uM concentrations in varying cell lines,
with varying levels of CLIC3 expression.

METHODS

Migration Assay
g 3
i

_— 2
BP370 —

- t

s ved cell Ll .

cells Madia o
ez

Figure 1. Workflow of the migration assay. 1: Cells ore serum storved overnight n 0.5%FBS media. : The following day,
cells ! ata of dx10° cells/mL. Cells are then pre-treated with BP370 for 2
hours. 3: 10% FBS medium is added to the bottom of a transwell plate, and Boyden chambers (8-micron filters) are placed
in. Treated cells are then added to the top of the filter in 0.5% FBS media and allowed to migrate. Both the top and bottom
chambers contain the same concentration of BP370, which is the same as the pretreatment. A DMSO controlis also used
{0.1%). 4: Following the migration period, cells on the bottom of the filter are fixed and counted.

Invasion Assay
™
—
BP370

Serum-starved
cells

Cell suspension

Figure 2. Workflow of the invasion assay. 1: Cells are serum starved overnight in 8.6% FBS media. 2: The following day, cells are
detached and resuspended ata concentration of 4x10° cells/mL. BP370 is I 3 after
BP370 addition, 10% FES medium is added 10 the battem of a transwell plate, and Boyden chambers (8-micron filters), containing 2
mg/mL Matrigel (100 L) are placed in, Treated cells are then added to the top of the filterin 0.5% FBS media and allowed to inva
through the Matrigel membrane. Both the top and bottom chambers contain the same concentration of BP370. A DMSO controlis
al50 used (0.1%). . 4: Following the migration period, cells on the bottom of the filter are fixed and counted.

MDA-MB-231 Migration BTS48 Migration

BI20 Migration

Figure 3. Migration assay cell counts in varying of BP370 . Cells d at
4x10° cells/mL for all cell lines examined. Prior to igrati cells were il with
inhibitor for 2 hours. Cells were then allowed to migrate for varying time periods (MOA-MB-231 - 4 hours,
BT549 - 6 hours, BT20 - B hours, HCC1806 - 17 hours). BP370 appears to limit cell
migration in all cell liens with higher cor inhibitory effects. Therefore,
showing BP370's strength as an anti pound. Data is p d as mean=SD fromn=3
independent experiments. Statistical significance versus DMSO control was determined using
student t-test; *p < 0.05, **p < 0.001.

MDA-MB-231 Invasion BT549 Invasion

T
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HCC1806 Invasion BT20 Invasion
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Figure 4. Invasion assay cell counts in varying of BP3: Cells were
seeded at 4x10° cells/mL for all cell lines examined. Prior to performing the invasion assay, 100 pL of 2
mg/mL Matrigel was added to the top of each Boyden chamber. Cells were then allowed to invade for
wvarying time periods (MDA-MB-231 - 17 hours, BT549 - 17 hours, BT20 - 22 hours, HCC1806 - 20 hours).
BP370 treatment appears to successfully limit cell invasion in all cell lines examined, with higher
concentrations generally having stronger inhibitory effects. In some cases, higher concentrations of
inhibitor are unsuccessful at imiting invasion (C). Overall, this shows BP370’s slveng'.h as an anti-

DISCUSSION

* The results of these experiments show
BP370 demonstrates promising anti-
migratory and anti-invasive activity. It can
successfully inhibit both cell migration and
invasion in various cell lines, which contain
varying levels of CLIC3 expression. BP370
reduced cell migration in a concentration-
dependent manner.

* Overall, these results demonstrate that
BP370 shows promising anti-migratory
and anti-invasive activity in TNBC cell
lines.

« Going forward, the anti-metastatic activity of
BP370 will be tested in CLIC3-knockout cell
lines to evaluate specificity of the inhibitor.
The compound will also be tested in mouse
models of TNBC, delivered via oral gavage.
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Retrospective Analysis of Metastatic Bladder Cancer Patient Outcomes Receiving Enfortumab
Vedotin in the Province of Saskatchewan

Background: EV-301 is a global study that pioneered the future of treatment
following the progression of locally advanced urothelial carcinoma following
platinum-based chemotherapy and programmed cell death protein (PD-1) or

programmed death ligand inhibitor (PD-L1) treatment'.

Methods: We conducted a retrospective cohort population study on patients
in Saskatchewan diagnosed with locally advanced or metastatic urothelial
carcinoma that received Enfortumab Vedotin following disease progression
after receiving platinum-based chemotherapy and programmed cell death
protein or programmed death ligand inhibitor treatment. 56 patients were
identified through the SCA Oncology Pharmacy and Cancer Registry.
Following ethics approval and electronic medical record data collection, 21
patients were identified as eligible for comparison to the EV-301 clinical trial.
Statistical analyses were conducted using Kaplan-Meier for overall survival.
Results: A total of 21 patients were retrospectively analyzed and compared to
the EV-301 trial. Saskatchewan patients’ overall survival was shorter (median
overall survival, 11.52 vs. 12.88 months)'. The Saskatchewan patients were
older comparatively (median age, 71.95 vs. 68.0) with worse ECOG
performance status'.

Conclusion: Our real-world data highlights the possibility of selection bias in
EV-301 when compared to Saskatchewan patients. Additional bladder cancer
research in Saskatchewan may give insight into considerations for treatment
in the future.
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INTRODUCTORY BACKGROUND

+* Bladder cancer is common in Canada.
Bladder cancer is the fifth most common cancer
in Canada, with most cases occurring in adults
aged 50 and older with a higher incidence in

edical advancements show little
improvement on clinical outcomes.

The median overall survival with chemotherapy
and immunotherapy is only 10 to 14 months®.
<+ EV-301 brought new hope.

EV-301 clinical trial illustrated increased
overall survival with Enfortumab Vedotin (EV)
compared to chemotherapy treatment’. EV was
a novel treatment approved in Canada for the
treatment of unresectable locally advanced or
metastatic urothelial cancer in patients who
previously received platinum-containing
chemotherapy and programmed death receptor-
1 (PD-1) or programmed death-ligand 1
inhibitor (PD-L1)%.

< EV has been used in Saskatchewan for
the past 3 years and the real-world evidence
in comparison to EV-301 may differ.
Saskatchewan patients may have sub-optimal
outcomes due to EV-30 opulation being
more robust and performance status beir

better.

OBJECTIVES

‘We seek to analyze Saskatchewan patients
that received EV treatment and compare our
results to the EV-301 clinical trial:
. Overall survival
Duration of treatment
jective response rate
ssion free survival

We also seek to analyze the following
contributing factors:
1. ECOG performance score
2. Underlying comorbidities

Number of cycles of treatment

UNIVERSITY OF SASKATCHEWAN su sk
College of Medicine ggncer

MEDICINE.USASK.CA

Retrospective Analysis of Metastatic Bladder Cancer Patient Outcomes

civing

Enfortumab Vedotin in the Province of Saskatchewan
Scott Jones PharmD', Ambika Chandrasekhar PhD2, Prosanta Mondal PhD%, Osama Souied MD FRCPC1 2

Saskatchewan Cancer Agency

MATERIAL & METHODS DISCUSSION

“ We conducted a retrospective cohort population study on adult patient populations aged >
old in Saskatchewan diagnosed with locally advanced or metastatic urothelial bladder cancer that only
received Enfortumab Vedotin (EV) treatment between January 2022 to December 2025,
+# Project approval was granted from the Saskatchewan Cancer Agency and Biomedical Research
Ethics Board of the University of Saskatchewan. In collaboration with the SCA Oncology Pharmacy
Department and Cancer Registry, 56 patie
the original 56 were identified to have received EV in a similar manner as the clinical trial EV-301.
+» Patient information was extracted such as age, rural or urban residence location, sex,
ECOG performance status score, co-morbidities, and if relevant, date of death. We collected the date
of metastatic diagnosis, start and end date of cancer treatment, number of treatment cycles, and last
date the patient was seen in the oncology clinic. Using the Kaplan-Meier we analyzed our data with
the key focus of overall survival.

RESULTS

were identified for clinical chart review. 21 patients of

EV- 301 Clinical Trial Data? (N= 301) Saskatchewan Clinical Trial Data (N= 21)

Median age — yr 68.0 (34.0-85.0) Median age — yr 71.95 (57.0-86.0)

Male — 79.1 Male - 71.4

Female — % 20.9 Female — % 28.6

39.9 ECOG Performance Status 238

Score of 0—

ECOG Performance Status
Score of 0—

ECOG Performance Status
Score of 1 =%

ECOG Performance Status
Score of 1—
Median Overall Survival 11.52 Months

Median Overall Survival 12,88 Months

6.4 (0.7 to 47.0)
Months

Duration of EV Treatment
(Median)

5.0 (0.5 to 19.4)
Months

Duration of EV Treatment
(Median)

ECOG Performance Status 1.29

Score —Mean

Geographic Region:
Western Europe — %

United States — % Rural 66.7%

Rest of the World - % Urban 33.3%

Dmus..m.-.l movdmg:o Treatment Geosp Overall Survival: Enfortumab Vedotin

Pescentage of Patie

LRI I6 T 8T

s Months

< Our data illustrates that Sask:
patients had a reduced overall survival rate
compared to the EV-301 trial.2

« Duration of EV treatment in Saskatchewan

p'itlmts was longer which could suggest a more
ssive treatment approach.

tchewan patients were older and had
worse ECOG performance status scores.
<+ The Saskatchewan patient population results
have a greater variability due to decreased
sample size, comparatively.

CONCLUSION

< Our real-world clinical data provides insight
into the possibility that selection bias may have
occurred during the enrollment of patients
included in the EV-301 clinical trial when
compared to Saskatchewan patient populati
Based on our Saskatchewan sample size
patients, it is evident that a larger population
would be required to reduce the inter-patient
variability in our data.

y learning point from our re:
highlights the importance o nsidering
selection bias and interpersonal variability when

ing clinical outcomes for patients
ceiving bladder cancer therapy.
<+ Further bladder cancer research is essential
in Saskatchewan, as the province’s distinct
demographics have real-world implications for
meaningful clinical outcomes.
REFERENCES
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Janice Mak (Dr. Yuliang Wu)
DDX41 in Nuclear Speckles and Myeloid Malignancies

DEAD-box helicase 41 (DDX41) is an RNA helicase that contributes to
coordination of pre-mRNA splicing. Mutations in DDX41 predispose
individuals to myeloid malignancies, notably myelodysplastic syndrome
(MDS) and acute myeloid leukemia (AML). Nuclear speckles (NS) are
membraneless organelles within the nucleus that regulate gene expression
through pre-mRNA splicing. Our lab hypothesizes that DDX41 localizes to
NS as a modulator of pre-mRNA splicing and that common germline DDX41
variants disrupt its localization. Variant-mimicking GFP-DDX41 constructs
were generated using site-directed mutagenesis, transfected into HeLa cells,
and visualized alongside an NS marker using confocal microscopy. DDX41
localized to NS, with the first intrinsically disordered region (IDR1) being
required for nuclear and NS localization. Common N-terminal germline
truncation variants resulted in cytoplasmic mislocalization and accumulation
of DDX41 in stress granules (SGs). Additionally, DDX41 mutations were
associated with a decrease in the integrated stress response (ISR), suggesting
that DDX41 dysfunction may perturb the cellular stress response. These
findings suggest that disease-associated DDX41 mutations may contribute to
myeloid malignancy predisposition through altered subcellular localization
and disruption of stress-granule-associated responses. The impact of this
study is the identification of a previously uncharacterized connection

between DDX41 localization, nuclear speckle biology, and the cellular stress

response, providing insight into how DDX41 dysfunction may contribute to
disease development.
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Introduction Materials and Methods Conclusion

DDX41 ; DDX41 localizes to  Nuclear
+ A DEAD-box RNA helicase 7 Y Yy Speckles
) ::g;z‘;aﬁm:’: pre-mRNA  splicing IDR1 containing an embedded NLS is
' required for DDX41 to localize in the
NS subregion and nucleus.
Some cytoplasmic DDX41 localizes to
SG.
Figure 1. DDX41s ATP-dependent helicase ability. , HSCs in a patient with DDX41
Generniod véth BioRender. mutations led to downregulation in
ISR, potentially leading to disease

Nuclear Speckles (NS) Buse0if pathogenesis.

+ Membraneless organelles within the
nucleus

Comprised of RMNA-binding proteins and . ' Future Directions

assorted RNAs.2 Fig 1. Establishing DDX41 variants via Fig 2. Purifying mutagenized Fig 3. Transfecting plasmid DNA and
a o i . mutagenesis kit. Generated with plasmid for sequencing. Generated imaging using confocal microscopy. . Inuestigate the differences between
Helps enhance splicing of nearby foci. BioRender with BioRender Generated with BioRender i = :
sodium arsenite induced SG and

DDX41 containing SG in relation to
integrated stress response (ISR)
Create an interactome specific to
DDX41 in NS using Mass

Figure 2, Core N5 components: proteins SON and Spectrometry
SRRMZ, RNAs MALATY, U1, and U2. Generated with

BioRender. Reference

icing & Malignancies ) e i o
DDX41 and NS are independently ion to prevent DMA replicatio
associated with splicing. E ) e i L i 2022
Mutations in DDX41 carry susceptibility f § s g
to myelodysplastic syndrome (MDS) and = - i — a driving force in gene

5 9584, daoi:10. 94 PubMed PMID:

acute myeloid leukemia (AML). wei Y] = ubMad Central PMCID: 7712,

Hypothesis ' - irma H . Nannya Y, S, Gumari C,
I " o , 5 1 mutati defi i
yp * i i £% ! . d m . . I':LI ons Il;;; LITIE::
We hypothesize that DDX41 is B d 2 . doi10. 1 B2
! PR E : Ack led it
a modulator of pre-mRNA splicing. . . CRIIOWSHGIMBINS
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* Determine the critical sequence required Fig A. Endogenous DDX41 colocalizes with nuclear speckles. Immunoflucrescent co-staining of NS core protein (SRRMZ, continued support, as well as fellow cluster
iz ati ithi red), DDX41 (green), and DAPI (blue) in indicated cell lines. at
for DRI Iocall..athn “."thln the NG Fig B. Alpha-fold protein structure of DDX41 depicting various regions of the protein. members and friends.
+ Observe the localization of common Fig €. Structural schematic of DDX41 constructs, Disordered regions (pink), NLS (green), missense variants (red), and
germline and somatic variants of DDX41, helicase core domain (yellow) are depicted This project was funded with help from the
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palhogenesis Fig F. scRNAseq pathway enrichment analysis of DDX41 germline/somatic variant patient with healthy age-matched of Medicine, UI"IIVEI"SIW of Saskatchewan.
3 controls showed a significant downregulation in integrated stress response (ISR),
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Rhea Martin (Dr. Linda Chelico)
Inhibition of Telomerase by APOBEC3A Decreases Telomere Length

Replication protein A (RPA) is known to protect the genome by binding
tightly to ssDNA at replication forks, preventing other proteins from
accessing single stranded DNA (ssDNA)."* Previous research shows that the
cytosine deaminase APOBEC3A can displace RPA on ssDNA allowing its
mutagenic activity."”> This raised the question of what other proteins
APOBEC3A could displace from ssDNA. iPOND data showed that
APOBEC3A can also displace TERT, the protein subunit of
telomerase.”""™™*"*"*"¢ Since both APOBEC3A and telomere dysfunction are
found in most cancers, this connection between APOBEC3A and TERT may
reveal an alternative mechanism by which APOBEC3A promotes cancer.™
To investigate this, 639V and 5637 A3A knockdown cells were tested
alongside doxycycline-induced HeLa cells expressing either A3A or A3A
E72A (catalytic mutant), in the presence or absence of the telomerase
inhibitor BIBR1532. Cells were collected for in-gel TRAP assays and
Telomere Length qPCR. Expression of catalytically active APOBEC3A

inhibited telomerase activity by ~25%, resulting in decreased telomere length,
with synergistic effects observed between APOBEC3A and BIBR1532.
Therefore, sustained APOBEC3A expression inhibits telomerase activity,

ultimately decreasing telomeric length, possibly demonstrating another way
that APOBEC3A can promote genomic instability during cancer. Future
assays like ChIP-qPCR will determine the mechanism for APOBEC3A
inhibiting telomerase.
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Introduction Results Conclusion
« APOBEC3A (A3A) is a cytosine deaminase that cycles on « A3A catalytic

and off ssDNA to deaminate cytosine to uracil. 4 SIRG, FXL18 inhibition of
A3A has been shown to displace replication protein A (RPA) telomerase
which is known to bind extremely tightly to ssDNA at results inan
replication forks protecting the genome.™* average
iPOND data showed that A3A can displace other proteins decreased
that have bound ssDNA, like TERT, which is the protein telomere length
subunit of telomerase, *«wiblished ol : g across cell types
Since AE:A is a.lrtleady known to cause cancer .through !ts Fig. 1A3A iPOND data | ::“g:::‘:_::::::é:ﬁ { + This inhibition of
mutage-mc activity and telomere dysfunchon is found in Displacement of TERT by B FA R A, telomerase by
approximately 80% of all cancers, this research may APOBEC3A eubiches & ‘,e‘ﬁ °°+,o ‘\,°° & :a +,p‘$ ncibrimen A3A also

Ingel_Trap assay_Hela DT

8

- AIA_W
== A3A_ET2A (Mutant)

g
No Dox + Drug-A3A

No Lysate Control

No Dox-A3A
Dox+ Drug-A3A
No Dox-E72A
| NoDox+Drug -E72A
. Dox-E72A

Loading dye
| Dox+Drug-E72A

g

% Relative Telomerase Activity
o H

demonstrate an alternative mechanism for A3A to cause

Internal Standard — synergizes with
cancer.®*

Fig. 4 In-gel TRAP Assay for Hela Cells Collected on Day 7 the telomeracy

Objectives Hela cells were induced with doxycyline for A3A or A3A’s catalytic mutant E72A for 7 days in the :'31";:?;‘;2
presence and absence of 10 uM BIBR1532. Cell lysates were collected and an in-gel TRAP assay was g

performed (B). Percentage of relative telomerase was normalized to the No Dox condition and graphed

in GraphPad Prism, n=1(A).

Methods Hela A3A Hela A3A ET2A E ;"{:F:- Drug .FUtu.re
=ox.om__ Directions

« Continue with the
ChlIP assay.
Optimizing
sonication
conditions. (Fig. 3)

« Perform more
biclogical
replicates for the

D7 D14 D21 D28 D7 D14 D21 D28 telomere length

J Day Collected Day Collected and TRAP assays.

Fig. 2 Assessing Telomerase Inhibition and Telomere Length Methodology Fig. & Telomere Length qPCR for Dox Inducible Cells

Created using BioRender. A3A and A3A E72A expression was induced in Hela cells for 7, 14, 21, and 28 days in the presence and n

; 5 @ absence of 10 uM BIBR1532. Telomere length qPCR was performed and the average telomere length Fund'"g
© ® Crosslink ® Ry sis (@ sonicate feglatatha g, nermalized to the No Dox condition was for A3A (A) and A3A E72A (B) conditions. Bars represent the Thank you to
PR oy Rrabel ooty mean +/- SEM, n=2 for day 7, 14, and 21. Bars represent n=1for day 28. the Office of
e e e ' saov 5637 the Vice-Dean
of Research
140 = ShRFP for funding my

120 . e project this

+ Determine whether A3A is deaminating TERC RNA or single stranded telomeric DNA.
« Ascertain if A3A inhibition of telomerase results in decreased telomere length
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Fig. 6 Telomere Length qPCR for Endogenous A3A cells

Cells were transduced with lentivirus that expressed shRFP (control) or shA3A and harvested 7, 14, 21,

Fig. 3 ChIP Methods Schematic and 28 days post-transduction in the presence and absence of 10 uM BIBR1532. Telomere Length qPCR

Cliate d using BioRender was performed and the average telomere length normalized to shA3A was determined for 639V (A) and
. 5637 (B) cells. n=1for day 7, 14, 21, and 28. Bars represent the mean +/- SEM, n=2 for day 7 of 639V.
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Laraib Mehdi (Dr. Anand Krishnan)

Role of CHRM4 in Lung Cancer Progression and Metastasis

Background: Lung cancer remains a leading cause of cancer-related mortality, and
brain metastases are associated with poor prognosis and limited treatment options.
Muscarinic acetylcholine receptors have been implicated in cancer progression, but
the role of the M4 receptor (CHRM4) in lung cancer brain metastasis remains
unclear. Previous work from our laboratory suggests that CHRM4 activation may
suppress lung cancer cell proliferation, supporting a potential tumour-suppressive
role for CHRM4.

Objective: To compare CHRM4 expression across primary lung tumours from
patients with and without subsequent brain metastasis and brain metastatic lesions.
A secondary objective was to identify morphological differences between non-
metastatic primary lung tumours, primary lung tumours from patients who
developed brain metastasis, and brain metastatic lesions.

Methods: This retrospective cohort study examined de-identified lung
adenocarcinoma tissue samples divided into three groups: primary lung tumours
from patients without brain metastasis, primary lung tumours from patients who
developed brain metastasis, and brain metastatic lung cancer tissue. Tissue sections

were assessed using hematoxylin and eosin staining for histopathologic features,

including tumour morphology, necrosis, hemorrhage, and immune-cell infiltration.
CHRM4 expression was evaluated qualitatively using immunofluorescence staining.
Results: Qualitatively stronger CHRM4 staining was observed in primary lung
tumours from patients without brain metastasis with comparatively weaker staining
in both primary tumours from patients who developed brain metastasis and brain
metastatic lesions. Qualitative histopathologic assessment suggested greater tumour
heterogeneity, necrosis, and hemorrhage. These findings support further
investigation of CHRM4 as a candidate biomarker associated with brain metastatic
progression.

Conclusion: Qualitatively reduced CHRM4 expression in primary lung tumours
from patients who developed brain metastasis and in brain metastatic lesions
suggests an association between reduced CHRM4 expression and brain metastatic
progression. These findings support further investigation of CHRM4 as a candidate
biomarker and potential therapeutic target. Larger studies incorporating
quantitative CHRM4 assessment and clinical outcome data are required to establish
its prognostic or predictive significance.
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Role of CHRM4 in Lung Cancer Progression and Metastasis

BACKGROUND

Lung Cancer and Brain Metastasis
Lung cancer is the leading cause of cancer-related
deaths worldwide, with 0% of patients deweloping
brain matastases (LCBM) during the courss

quality o lite,
Th meular in MoTasEasis
remain incomplately understood, highlighting the need
for novel pradictiv nd tharapeutic 1angets.

CHAMA4: Biological Rationale

+  GHAMA (muscarinic acetylcholine receptor Md) isa &
protein-coupled receptor invobaed in
neurotranamissian, cell signaling, and tumor
progression.?
Emaerging evidence suggests CHAMA may influence
cancer call proliferation, migration, and invasion in
other malignancies.’*
its role in lung cancer progressicn and particularly brain
metastasis has not been well defined,
Racent re in our lab indicated that CHRM4
potentinlly suppresses broin metastosis of breast
cancer.
Distinguishing morphalogical and molecular featwnes,
including CHRM4 axprassion, will be informative for the
dewvelopment of Al:based tools for cancer prognosis,

Primary Lung Tumar

HYPOTHESIS AND OBJECTIVES

Hypothesis

Given the potentisl tumor suppressor rele of CHRMA in

solid CORCArs, we FyPothesize thot CHRMA will
uppress lung cancer progresalon and brain

metastagis,

Objectives
1. Examine CHAMY expres: ini priminey aind
secondary lung tumours a rralate expres:
with LCBM incidence and progrossion.
entify morpholegical differences in cancer cells
betwoen met, non-mat, and brain-metastasized
samples.

Star with hematcaylin
Mgk dr s1mning)

Ririsis in rsnnieg veatir
CrumasraLEn with Siain
Dehydratn, cliar s mount
wih Cerarslie

Intubate with primary
wrinbody sgmnst CHRMA
£UBATS With SEcondary

* Raviowsd by paholopsn ts
ENGEI0E TR0 8 SMONEN
o8

+ Fraah frozen lung and be
tummenut basues
= Sactionsd 410
Mk LS BSOS
= Mounted on changed stides

= Assessment of morphology.
- cad iSliration,

DCisvalop with Shremagan s and hamis

Meoaunt with Dige Contaring
mounting medu

Retrospective Cohort Study
*  De-identified tumour samples and clinical data obtained from the Mberta Cancer Research Biobank and
Brain Tumaor Tissue Bank.

= Total of 30 lung adenocarcinoma sampl

* [Patients grouped based on development of brain metastas
Group Samiple Type Patient Context

Prirrary Lung Tumour

Prifrary Lung Turmour

Patignts without brain metastass
Patients whao developed brain metastasis

Brain Matastasis ad from the brain

Histopathologic Features (Qualitative Assessmant)

Featura ‘Group 1 (Primary Lung Cancer
| ‘with no metastases)
Tumwor More organized, batter

Maorphology diffarentiated

Group 2 (Primary Lung
Cancer with metastases)
Mare heterogensous, less
diffarent

Group 3 (Brain
Metastasis)
Metastatic tumor within
brain tissue, highly
heteroganous
Necrosis Minimal to focal Focal to moderate Moderate to extansive
Hemorrhage Rare to focal Facal

Immune Cells  Mild Mild to moderate

Fraquent to promingnt
Variable

Qualitative IHC Assessment
(CHRM4 Exprassion)

Group Ralative CHRMA
(Obssrved)
ed

1 =Primary (no BM) | In

CHRM4 Expression by Group [Reprasentative IHC)

2= Primary (with BM) Decreased

3 - Brain Matastasis  Dacreased

CONCLUSION

Qualitative assessment showed that CHRM4
exprassion was reduced in primary lung
tumaowrs from patients wheo developed brain
matastasis and in brain matastatic lesions
compared with primary tumours from patients
thout brain metastasis, supporting our

articularly prominent in brain
matastatic lesions,
Validation im Larger, multi-institutional cohorts

datermine the
value of CHRMA,
Further studies are also needed to define

the mechanistic role of CHRM4 signaling in lung
cancer progression and metastasis and explore
its potential as a the o) tic target.

Clinical corralation analysis i= ongoing.

al relovance and predictive

Crverall: These findings support continuad
investigation of CHRM4 as a potential biomarker of
LCBM risk and a candidate molecular target in lung
cancer.
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Exploring Perineural Invasion Model for Breast Cancer Recurrence studies

Perineural invasion (PNI) is the invasion of cancer cells into and around the

peripheral nerves. PNI is a known risk factor for locoregional recurrence of

breast cancer (BC). Our lab recently developed a novel in vitro model to
study PNI. In this project we attempted to model the locoregional recurrence
in BC using the PNI model. GFP-tagged BC cells (MDA-MB-231) were co-
cultured with rat dorsal root ganglion (DRG)-nerve preparations in a 3D
system for either 3-days or 7-days, after which the BC cells were washed-off
using ice-cold DPBS. Then, the DRG-nerve tissues were reseeded in new
culture wells without cancer cells for 7 days. The results suggest that a
significantly higher number of BC cells undergo PNI by day-7 compared to
day-3. Additionally, BC PNI cells exit events were only observed in day-3
reseeded co-culture suggesting a recurrence like status but this needs further
validation. Day-3 and day-7 DRG-nerve sections were stained for Ki-67 to
validate the proliferation status of the BC PNI cells. The results suggest that
more BC PNI cells loose Ki-67 expression by day-7 compared to day-3 which
further suggests that the nerve-invaded BC cells slow down their proliferation
the more they are within the nerve niche.
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INTRODUCTION
Perineural Invasion (PNI) and Breast Cancer (BC)

PNI is the invasion of cancer cells into and around peripheral
nerves'.

ntly associated with locoregional recurrence

Figure 1: (A) A cartoon showing PNL* (B) Hemal
Eosin (H&E) stained human breast tumour section showing PNI
(red arrows, the cyan asterisks indicate the nerves).*

» In vitro PNI model and characterization of PNI cells
Our lab recently developed a novel in vitro model to study
PNI and characterized PNI-competent BC cells.*

Our preliminary data suggested a dormant status for PNI cells,
s most PNI cells did not express the cell proliferation marker
Ki-67.4

Ho validation of the proliferation status of PNI cells
require quantification of Ki-67* PNI ce

Similarly, given that PNT is a risk factor for recurrence, the in
vitro PNI model may be useful for studying cancer recurrence
as well.
ction
crp uDANB2I
intactnewrans

Dorsal rot gangiia
Nerve with ntact vons and internal layers.

Cancercells

B 2, «‘ Matrigel
Cell Death Discor., 2025

Cell Death Di

Figure 2: A) In vitro PNI model (involves co-culture of DR
nerve explant and cancer cells).* B) Representative images of a
section of DRG-nerve from 2-week-old PNI model s
expression of Ki-67 in PNI* cells.*

HYPOTHESIS
Given that PNI is a risk factor for recurrence, we hypothesize that

the in vitro PNI model can be used for studying locoregional
recurrence in BC.

OBJECTIV]

ration status of PNI cells
quanumm. Ki-67* PNI cells.

Objective 2: Explore the application of in vitro PNI model for
studying BC recurrence.

Exploring Perineural Invasion Model for Breast Cancer Recurrence studies

NANDITHA PRASAD, NICKSON JOSEPH AND ANAND KRISHNAN
Department of Anatomy, Physiology, and Pharmacology, College of Medicine, University of Saskatchewan

METHODOLOGY

The cell line used for this project is MDA-MB-231 (Triple

negative BC cell line)

Ll Dorsal root ganglia
i attached
nerve segmer
isolated from adult
rats (ne12)

URE

nverted

After 3days of co-
cltre

The DRG's were
washed withice

cold PBS (1-3)

biacks for

d for 7 da

Figure 3: Illustration of the complete experime;

RESULTS

PNI cells (+/-
culture)

Figure 4: A) (a-c) Representative images of DRG-nerve sections
(images from three technical replicates are shown; PNI
hown using white arrows). B) A representative image of

PNI cells with Ki-67 expression is shown using yellow arro
a PNI cell without Ki-67 expression is shown using a white arrow.

-67) in DRG-nerve sections (Day 3

> PNI cells (+/-Ki-67) in DRG-nerve sections (Day 7

culture)
/
/
/|

Ki67/eGFP

/
2

arrows.
» PNI cells may enter a non-proliferative state the

longer they remain in nerves
o ’_\
o }_ﬂﬂ o
DAY 3 DAY7

DAY3 DAY7

w

A

section
ssing Ki-67

Percentage of PNI cells
expres

Avg. no. of PNL ¢

Figure 6: A) Quantification of PNI cells in Day 3 and Day 7

DRG-nerve sections (n=3; Student’s *" test; **p<0.01) B)

Quantification of PNI cells expressing Ki-67 in D: and Day 7

DRG-nerve sections (n=3; Student’s ‘t’ test *p<0.05).

> Exploration of PNI model for cancer recurrenci
studies: 3-day PNI culture reseeding paradigm

Wash after 3 days

o

|

s after reseeding

Initial cultur

Figure 7. Representative imag PNI culture before and
after reseeding the DRG-nerve (DRG-ner S fi

days of initial culture with cancer cells). White arrows show
potential exit of PNI cells.

» Exploration of PNI model for cancer recurrence
studies: 7-day PNI culture reseeding paras

Ini culture Wash after 7 day

Figure 8: Representative images of PNI culture before and after
reseeding the DRG-nerve (DRG-nerve is reseeded after 7 days of
initial culture with cancer cells). No exit events are observed.

CONCLUSIONS
« The incidence of PNI is directly proportional to the time of

exposure between cancer cells and nerves.

« BC cells participating in PNI lose their ability to proliferate
the longer they reside in the nerves.

« In vitro PNI model shows PNI cell exit events at an early
reseeding timepoint, but this observation needs further
validation and quantitative analysis.

FUTURE DIRECTIONS

+ Repeat the recurrence model experiment with additional
timepoints (both reseeding and analysis timepoints)
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Jenna Prollius (Dr. Julie Stakiw)

Retrospective Evaluation of Immunoglobulin Replacement Therapy in Relapsed/Refractory
Multiple Myeloma Patients Treated with BCMA Bispecific Antibodies

Background: Immunoglobulin replacement therapy (IGRT) is used to

mitigate infection risk from secondary hypogammaglobulinemia during
bispecific antibody treatment for relapsed/refractory multiple myeloma
(RRMM), but optimal timing, dosing, duration, and use of IgG trough levels
remain uncertain. We aimed to characterize IGRT use during bispecific
therapy for RRMM in Saskatchewan, including IgG trough monitoring, and
explore associations with infection outcomes.

Methods: We conducted a retrospective chart review of RRMM patients
receiving bispecific antibodies in Saskatchewan from March 2023-April
2026. IGRT wuse, IgG levels, and infection outcomes were summarized
descriptively.

Results: Thirty-nine patients were included; 30 (77%) received IGRT. Before
bispecific therapy, 53% had IgG <4 g/L. At IGRT initiation, 79% had IgG <4
g/L and 35% had experienced severe or recurrent infection. IGRT timing and
dosing varied: 40% started at the recommended 0.4 g/lkg ABW. During IGRT,
59% reached IgG >7 g/L and 37% reached >9 g/L. Five patients discontinued
IGRT: all subsequently had IgG <4 g/L, 80% restarted IGRT, and 60%
developed infection while off IGRT, none grade >3.

Conclusion: IGRT use during bispecific therapy varied substantially in timing
of initiation and dose. Further study is needed to define the role of IgG
trough levels in guiding IGRT duration.
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Real-World Patterns of Immunoglobulin Use During

Bispecific Antibody Treatment for Multiple Myeloma
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Hamza Saghir (Drs. Shahid Ahmed & Rabia Shahid)

Impact of Diabetes Mellitus on Pathologic Complete Response and Disease-Free Survival in
Following Neoadjuvant Therapy In Stage I-Ill Breast Cancer

Diabetes mellitus (DM) is a common comorbidity among women with breast
cancer and is associated with poorer overall survival. Pathological complete
response (pCR) following neoadjuvant chemotherapy is associated with
improved survival, particularly in triple-negative and HER2-positive breast
cancers. Emerging evidence suggests insulin resistance and diabetes may
influence response to preoperative chemotherapy and pCR. The purpose of
this study is to evaluate the association of pre-existing DM with pCR and
disease-free survival among women with stage I-III breast cancer receiving
neoadjuvant systemic therapy. A retrospective cohort study of adult women
treated at the Saskatchewan or Allan Blair Cancer Centres from 2019 to 2024
was conducted. Eligible patients received neoadjuvant chemotherapy, with or
without immunotherapy or HER2-targeted therapy. The primary endpoint is

pCR, defined as ypTO0/Tis ypNO. Secondary endpoints include disease-free

survival (DFS), treatment modification or delay, treatment completion, and
acute care utilization. The results showed that patients with DM had greater
comorbidity burden and poorer performance status (both p<0.001). pCR was
lower with DM (22.0% vs 30.5%), although not statistically significant
(p=0.352). Interestingly, patients with DM received fewer chemotherapy
cycles (6.78 vs 7.38, p=0.042) and had lower treatment completion (69.0% vs
86.6%, p=0.026). Crude DFS event (31.4% vs 14.9%, p=0.027) and mortality
proportions (28.2% vs 12.2%, p=0.014) were also higher with DM.
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INTRODUCTION

Breast cancer is the most commonly
diagnosed cancer among Canadian women
and a leading cause of cancer-related
mortality [1,2]. Diabetes mellitus (DM) is a
common comorbidity among patients with
breast cancer and has been associated with

poorer disease-free and overall survival [3,4].

Pathological complete response (pCR)
following neoadjuvant systemic therapy is
ociated with improved survival,
particularly in triple-negative (TNBC) and
HER2-positive breast cancer [7]. Insulin
resistance and DM may influence treatment
response and tolerance; however, their
impact on pCR remains unclear [5,6].

M at ik

Figure 1. Cumulative incidence curves of breast cancer

patients with non-metast:

Primary Objective

Evaluate the a

DM and pCR following neoadjuvant
systemic therapy in women with stage I-11I
breast cancer.

Compare treatment completion and treatment
delays/interruptions by DM status.

Evaluate the association between DM and
disease-free survival (DFS).

Hamza Sagh

RESULTS

Patients with DM have greater comorbidity burden (multimorbidity: 97.0% vs 49.5%, p<0.001) and
significantly different performance status (p<0.001).

‘Overall Survival
Diabetes

no
yes

Cumulative Survival

4000 s0.00
Follow-up in months

howed numerically lower overall survival among patients with diabetes, with a median survival of 87.0 months

6.6), while median survival was not reached in patients without diabetes.

Figure 2.
(95% CI 77

Pathological Complete Response
pCR is numerically lower among patients with DM: 22.0% vs 30.5%. However, this difference is not
statistically significant (p=0.352).

Treatment Delays/Interruptions
Patients with DM received fewer chemotherapy cycles, 6.78 vs 7.38 cycles,
Completion of planned therapy i p=0.026.
eatment delay/interruption is more frequent with DM (32.3% vs 21.1%), although not statistically
significant (p=0.172).

Survival Outcomes
DFS event proportions are higher with DM: 31.4% vs 14.9%, p=0.027.
ty is also higher with DM: 28.2% vs %, p=0.014.
is is still happening and these are preliminary findings.

METHODS

Multicentre retrospective cohort study of adult women with stage I-III breast cancer treated at the
Saskatchewan Cancer Centre and Allan Blair Cancer Centre from 2019-2024. Included patients
received neoadjuvant chemotherapy, with or without immunotherapy or HER2-targeted therapy.

Primary endpoint: pCR, defined as ypT0/Tis ypNO
Secondary endpoints: DES, treatment completion, and treatment delay/interruption.

Analysis

Categorical variables are compared using Fisher’s exact test and continuous variables using Welch’s t-
test. Multivariable logistic regression is planned to assess predictors of pCR; Kaplan—-Meier and Cox
proportional hazards analyses are planned for DFS.

These comparisons are descriptive; adjusted time-to-event analyses are ongoing.

Impact of Diabetes Mellitus on Pathologic Complete Response and Disease-Free Survival in Following
Neoadjuvant Therapy In Stage I-lll Breast Cancer

, Dr. Shahid Ahmed’, Dr. Rabia Shahid’, Dr. Hisham Elshoni', Ramy Habib
1College of Medicine, University of Saskatchewan, Saskatoon, SK, Canada

CONCLUSIONS

Pre-existing DM is associated with greater
comorbidity burden, fewer chemotherapy
cycles, and lower completion of planned
therapy.

Although pCR is numerically lower among
patients with DM (22.0% vs 30.5%), the
difference is not statistically significant.

Patients with DM have higher crude invasive-
DEFS event and mortality proportions.

These findings suggest that treatment delivery
and underlying comorbidity may contribute to
poorer outcomes among patients with breast
cancer and DM.

Adjusted analyses are needed to determine
whether DM is independently associated with
pCR and survival.
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Andreea Ababei (Dr. Basmah Ishteiwi)

Clinical Profile of Febrile Infants Aged <90 Days Admitted to the Pediatric Ward at Regina
General Hospital

Fever in infants is a common reason for hospital admission and remains a
critical diagnostic challenge, with considerable variation in investigation and
treatment. Local patterns of inpatient care in southern Saskatchewan have
not previously been described. We conducted a retrospective chart review of
infants aged <90 days admitted to Regina General Hospital with fever or
suspected infection between July 2021 and December 2024. We included 44
infants, with a mean age of 18 days (range 2-35). Respiratory
infection/bronchiolitis was the most common discharge diagnosis (25.0%).
Lumbar puncture was performed in 59.1% (26/44) of infants. Positive results
were identified in 23.7% of urine cultures (n=9), 9.5% of blood cultures
(n=4), and 15.4% of CSF cultures (n=4). Antibiotics were administered to
68.2%, respiratory support was required in 25.0%, and 18.2% required ICU

transfer. Fourteen infants (31.8%) stayed longer than 7 days. Younger infants

and those with CRP >20 mg/L were more likely to stay longer than 7 days,
while infants receiving antibiotics had longer stays overall. Complications
occurred in 22.7%, most commonly respiratory deterioration, while 81.8%
were discharged home. These findings characterize inpatient practices and
provide evidence for standardized care pathways. Future work should
evaluate whether clinical decision tools and procalcitonin can support safe,
more focused investigations and treatments.
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RESULTS

WHY THIS MATTERS

Fever in infants is a common reason for hospital
admission and remains a critical diagnostic
challenge2.

Despite national guidelines, considerable variation
exists in how febrile infants are investigated and
treated>4,

This variation may contribute to inconsistent care and
unnecessary use of hospital resources.

The Canadian Paediatric Society recommends risk-
stratified management to support consistent,
evidence-based clinical decisions®2.

Local data describing the characteristics and
management of febrile infants admitted in southern
Saskatchewan are lacking.

This study provides local data to inform standardized
care pathways and future pediatric quality-
improvement initiatives.

OBJECTIVE

Describe the clinical profile and hospital course of
admitted febrile infants <90 days.

METHODS

Retrospective chart review

Pediatric ward at RGH

July 2021 to December 2024

Exclusion: prematurity, prior hospitalization, chronic
iliness

Fisher exact and Wilcoxon tests

Age- and CRP-adjusted logistic model

COHORT

18 days
mean age ] 50%
2-35 days female

agerange

ADMITTED
INFANTS

90.9%
from RGH ED 7 days
6.8% mean hospital stay

from out-of-town

Figure 1. Cohort characteri
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Figure 2.D ge diagnoses (n=44)

POSITIVE MICROBILOGY RESULTS

E. coli 3
Enterococcus 1
Polymicrobial growth 5

Citrobacter koseri
Staphylococcus aureus

WHAT HAPPENED?
68.2% (30/34)

CARE RECEIVED Antibiotics

31.8% (14/44)
Stay >7 days

HOSPITAL 18.2% (8/44)

OUTCOMES ICU transfer

SECONDARY EXPLORATORY FINDINGS
ASSOCIATION RESULT
Younger age > prolonged LOS (>7 days)
CRP 220 mg/L - prolonged LOS (>7 days)
Antibiotic use - longer LOS {in days)
Respiratory support = ICU transfer

days; a0R/day 0.88 (95% C1 0.
aOR 5.1 (95% C 1.20-25.90)

Univariable association

Fisher exact association

RR 30-60/min

Figure 3. Investigatic

.0% 81.8%
Sp0, >94%

INVESTIGATIONS AND RESULTS

TEST |REsULTS

ANC 24090/l 20/44 (45.5%)
CRP 220 mg/L 15/43 (34.9%)
Urinalysis 7/36 (19.4%)
9/38(23.7%)
Blood culture 4/42 (9.5%)
CSF pleocytosis )

Urine culture

CSF culture

HSV PCR 1/9 (11.1%)
Respiratory PCR 6/24 (25.0%)
14/33 (42.4%)
Ultrasound 7/18 (38.9%)

Table 1. Po: ormal res

Enterovirus
Citrobacter koseri
Gram-positive cocci

25.0% (11/a4)
Respiratory support

22.7% (10/a4)
Complications

81.8% (36/44)
Discharged home

DISCUSSION

* Respiratory infection/bronchiolitis were the most
common diagnoses (25.0%).
Investigation and treatment were frequent: 95.5%
underwent blood cultures, 59.1% underwent lumbar
punctures, and 68.2% received antibiotics. Positive
blood cultures were identified in 9.5%, while positive
CSF cultures occurred in 15.4%.
Respiratory support was strongly associated with ICU
transfer (p <0.001), suggesting that respiratory
support requirements were a marker of acute illness
severity.
31.8% of infants stayed longer than 7 days, and these
infants were younger than those with shorter stays.
CRP 220 mg/L was associated with prolonged LOS (>7
days). After adjusting for age, elevated CRP remained
associated with approximately 5x higher odds of
prolonged LOS (>7 days).
Antibiotic use was associated with longer LOS (in
days; p=0.021), although this likely reflects treatment
indication and underlying iliness severity rather than
a causal effect.
Complications occurred in 22.7% of infants, with
respiratory deterioration being the most common
(70.0%).
Most infants were discharged home (81.8%), and
only 4.5% returned to the ED or were readmitted.
Findings support re-examining thresholds for LP and
empiric antibiotics in carefully selected low-risk
infants to reduce testing burden, antibiotic use,
hospital stay, and infant and family stress.

LIMITATIONS

Small sample size (n=44)

Infants were 2-35 days old, limiting generalizability
to infants ages 36-90 days

Rural and remote referrals may have been
incompletely captured

Retrospective documentation

Temporal relationships cannot be established

TAKE-HOME MESSAGE

This cohort had diverse diagnoses and generally
favourable outcomes but underwent frequent
invasive testing and empiric treatment. Overall, our
findings support the use of standardized, risk-based
evaluation using biomarkers such as procalcitonin.

REFERENCES AND ACKNOWLEDGEMENTS
This project was supported by the College of
Medicine 2026 Dean’s Project Program. We
gratefully acknowledge the support provided by
the SHA Research Department.




Ethan Adams (Dr. Tyler Wenzel)

Using Stem Cells to Understand and Treat Early Signs of X-Linked Adrenoleukodystrophy

Introduction: X-linked adrenoleukodystrophy (X-ALD) is a peroxisomal
disorder caused by ABCDI1 mutations, resulting in impaired VLCFA
metabolism and C26:0-LPC accumulation. Cerebral adrenoleukodystrophy
(cALD) is its most severe phenotype of X-ALD. Current treatment of cALD
relies on allogenous hematopoietic stem cell transplantation (alloHSCT),
which has significant limitations. Microglia transplantation offers a potential
alternative capable of brain-wide restoration.

Hypothesis: Transplantation of healthy human induced pluripotent stem cell
(hiPSC)-derived microglia can restore VLCFA metabolism in cALD.
Methods: Fibroblasts from a healthy individual and a cALD patient were
analyzed by immunoblotting and liquid chromatography-mass spectrometry.
Fibroblasts were reprogrammed into hiPSCs and differentiated into healthy
microglia and cALD brain organoids for coculture. Postnatal mice were
treated with PLX5622 to deplete endogenous microglia, transplanted with
hiPSC-derived microglia, and analyzed by fluorescent microscopy.

Results: cALD fibroblasts exhibited impaired VLCFA metabolism, indicated
by absent ABCD1 expression and an elevated C26:0/C22:0-LPC ratio.
Coculturing healthy microglia with X-ALD brain organoids restored the
C26:0/C22:0-LPC ratio to baseline. Transplanted hiPSC-derived microglia

survived in postnatal mice following endogenous microglia depletion.

Conclusion: In vitro and preliminary in vivo results support the feasibility of
microglia transplantation as a potential treatment for cALD, with potential
applications in other neurometabolic diseases.




X-linked adrenoleukodystrophy (X-ALD) is a metabolic
disease caused by mutations in the ABCD? gene,
resulting in the accumulation of very-long-chain fatty
acids (VLCFAs) and VLCFA-containing lipids, including
C26:0-lysophosphatidylcholine (LPC).

Cerebral adrenoleukodystrophy (cALD) is the most
severe phenotype of X-ALD that causes rapid, irreversible
neurological damage following symptom onset.2
Approximately 40% of males with X-ALD develop cALD
by 20 years of age; once symptomatic, cALD is rapidly
progressive and associated with a median survival of
approximately 2—4 years.?

b

Figure 1. Cellular mechanism of X-ALD
ABCD1 mutation disrupts adrenoleukodystrophy protein (ALDP) function, impairing
VLCFA transport into peroxisomes for degradation, thereby promoting their toxic
accumulation.
The only current treatment for cALD is allogenous
hematopoietic stem cell transplantation (alloHSCT), which
is associated with 10-25% treatment-related mortality
and chemotherapy-induced neurotoxicity.?
Additionally, alloHSCT requires 12-16 months to achieve
disease stabilization which makes patients with
progressed neurological symptoms ineligible.*
Microglia are capable of brain-wide restoration as they
can move throughout the central nervous system.5

« Microglia from human
pluripotent stem cells can
self-renew when transplanted
into mouse brain models and

[ have been demonstrated to

normalize disease and

L clinical measures in Krabbe's
disease.>®

Healthy Also, micraglia transplants

Coneor require no radiation-based

conditioning regimen unlike
alloHSCT.

Hypothesis

+ Transplantation of healthy hum induced
pluripotent stem cell (hiPSC)-derived microglia can
restore VLCFA metabolism in cALD and provide a
potential alternative to alloHSCT.

Patient

Figure 2. Schematic visualization
of alloHSCT.

Using Stem Cells to Understand and Treat Early Signs of X-Linked :

Adrenoleukodystrophy

Microscopy Western Blotting

Figure 3. cALD fibroblasts have reduced ABCD1 expression while normal peroxisome formation
(A) Schematic of fibroblast isolation from patient skin biopsies and subsequent analysis by
Sfluorescent microscopy and Western blotting. (B) Preliminary microscopy images showing reduced
expression of ABCD1 and normal expression of peroxisomal biogenesis factor 14 (PEX14) in cALD
[fibroblasts compared to wild-type (WT) fibroblasts. Microscopy resuits confirmed with Western
Blot analysis (C,D). (E) Representative immunoblots used to quantify ABCD1 (C) and PEX14 (D).

(A) Schematic of modified Folch’s lipid extraction method to quantify €26:0-LPC and

fibroblasts. (B) C26:0-LPC/C22:0-LPC ratio was elevated in cALD fibroblasts compared with healthy
eontrols. LC-MS chromatograms of (€) deuterated C26:0-LPC and (D) C22:0-LPC analytical
standards. Chromatograms of (E) LPC in cALD and heaithy fibroblast
samples used to calculate the C26:0-

Conclusions

« cALD fibroblasts exhibit impaired VLCFA metabolism, demonstrated
by a lack of functional ABCD1 protein expression and an elevated
C26:0/C22:0-LPC ratio.

Co-culturing healthy microglia with cALD brain organoids reduces the
ratio of C26:0/C22:0-LPC close to baseline levels.

PLX5622 effectively depletes endogenous microglia, and hiPSC-
derived microglia can be transplanted into mouse pups.

Implications

+ Successful treatment of cALD using microglia transplantation could
also become a treatment option for other neurometabolic diseases
and advance the development of stem cell-based therapies.

Ethan Adams?, Kasra Khunjush?, Miku Tibule!, Olivia Dyck?, and Tyler Wenzel® T
1Department of Psychiatry, College of Medicine, University of Saskatchewan, Saskatoon, SK R
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Figure 5. C26:0-LPC/C22:0-LPC was reduced in cALD brain organoids cocultured with microglia
(A) Schematic of experimentol design. (B) C26:0-LPC/C22:0-LPC ratio, quantified by [C-MS, was
reduced in cALD brain organoids co-cultured with WT microglia. (C) Microscopy images showing the

itic X-ALD fibroblasts to hiPSC after electroporation. (D) Microscopy images showing the
development of microglia derived from healthy hiPSCs. (E) Microscopy images of the development
of brain organoids derived from cALD hiPSCs.
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Figure 6. Mice microglia was depleted with PLX5622 and replaced with hiPSC-derived microglia
(A) Mouse model used. KO: knock-out, KI: knock-in. (B) of experimental timeline. (C)
Fluarescent microscopy imaging showing the absence of indicating the effective depletion of
endogenous micraglia by PLX5622, and of Hoechst for cell nuclei. (D) Fluorescent microscopy
imaging of IBA1 for survival of transplanted hiPSC-derived microglia and of DAPI for cell nuclei

Future Directions

+ Collect mouse brains at 0.5-month intervals from 0.5-4.5 months
post-transplantation to assess endogenous microglia depletion,
transplanted microglia survival, and X-ALD biomarkers.
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Grace Braaten (Dr. Jonathan Gamble)

Eye Taping in Pediatric Anesthesia: A Randomized Pilot Study of Medical Adhesive-Related Skin
Injury (MARSI) and Ocular Outcomes

. . . . o . 2
Introduction: General anesthesia increases the risk of corneal injury."

Although eye-taping is standard practice to reduce this risk, the optimal
method for minimizing medical adhesive-related skin injury (MARSI) in
children is unclear[DE1] .> To address the evidence gap, this study compares
the safety and efficacy of three eye-taping methods in a pediatric population.
Methods: We conducted a prospective, randomized, three-arm pilot study,
examining 119 children aged 2-12 undergoing elective surgery under general
anesthesia at JPCH, Saskatoon, SK. Participants received Micropore,
Transpore, or Tegaderm eye protection. MARSI and exposure keratopathy
were assessed using standardized assessment scale postoperatively.>’
Results: MARSI incidence differed significantly by tape type (p=0.004):
Micropore 2.5%, Transpore 17.9%, and Tegaderm 30%. Only mild MARSI
reactions were observed. No corneal abrasions or exposure keratopathy were
identified.
In an exploratory logistic regression model adjusting for age and eye-taping
duration, tape type remained associated with MARSI incidence, whereas age
(p=0.566) and eye-taping duration (p=0.597) were not significant predictors.
Conclusions: Tape selection influenced MARSI incidence in children
undergoing general anesthesia. Micropore demonstrated the lowest MARSI
incidence, while Tegaderm demonstrated the highest. All tapes appeared to
provide effective ocular protection. Larger studies are needed to confirm
whether Micropore provides a clinically meaningful skin-safety advantage.
[DE1]In your Poster you state “unknown”. Is it unclear or unknown? Make
sure to be consistent. Depending on what you choose, you may need to adjust
the sentence that follows: “to address the lack of evidence...” “to clarify
this.....”. A few options depending on what you end up with.
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Eye Taping in Pediatric Anesthesia: A Randomized Pilot St

Medical Adhesive-Related Skin Injury (MARSI) and Ocular Outcomes

Grace Braaten BSc, Mary Ellen Walker PhD, Ryan Eidsness MD, Jonathan Gamble MD

INTRODUCTION

General anesthesia increases the risk of

corneal injury®?

c-laping is standard practice to reduce
isk but may cause medical

The optimal eye-taping method in
children is unclear

OBIJECTIVE AND HYPOTHESIS

Objective: Compare three commonly used
eye-taping methods with respect to:

+ MARSI

* Exposure keratopathy

* Corneal abrasion

Hypoth One eye-taping method
would reduce MARSI while maintaining
equivalent ocular protection

METHODS

Study Design
* Prospective randomized three-arm (by
tape type) pilot study
+ 119 children (2-12 years)
* Elective non-ophthalmic surgery
Randomization
+ Micropore (n=40)
+ Tegaderm (n=40)
* Transpore (n=39)
Post-operative QOutcomes
* Primary:
+ MARSI incidence using
validated assessment scale
* Secondary:
+ MARSI
+ Exposure keratopathy using
maodified validated assessment
scale
+ Corneal abrasion

METHODS

Data Analysis
* Data summarized using counts (%), means (SD), and medians (IQR)
* 7 tests for categorical outcomes
for continuous outcomes
on adjusting for age and eye-taping duration p < 0.05

RESULTS

Study population: average age of 89.9 months, 43 female, and 56.3% male

MARSI Qutcomes

* MARSI incidence differed significantly by tape type (p=0.004): Micropore
.3%, Transpore 17,9%, and Tegaderm 30%%

+ Only mild MARSI reactions were observed

Exploratory Adjusted Analysis

+ Tape type remained associated with MARSI

* Age was not associated with MARSI (p=0.566)

+ Eye-taping duration was not associated with MARSI (p=0.597)

Micropore

P=0.004 Tape Type

Figure 1. Incidence of MARSI by eye-taping method

|l e = SO = B 7]
T o W»n O W O

—
R
—
]
o
[ =
L]
2
(v
=
N
o
s

o

Transpore Tegaderm

Ocular Qutcomes
No exposure keratopathy
No corneal abrasions
No differences among groups

CONCLUSIONS

Tape selection may influence the risk of
periocular MARSI in pediatric patients
undergoing general anesthesia

Results suggest all tapes provided

effective ocular protection

Micropore demonstrated the most
favourable sk fety profile (lowest
MARSI inciden

Tegaderm demonstrated the least
favourable skin-safety profile (highest
MARSI incidence)

Age and eye-taping duration were not
independently associated with MARSI
incidence

Larger studies are needed to confirm
whether Micropore provides a clinically
meaningful skin-safety advantage
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Rowen Greene (Dr. Paul D'Alessandro)

Pediatric cancer presenting with anterior mediastinal mass in Saskatchewan: mixed methods
case series

Pediatric anterior mediastinal masses (AMMs) encompass a group of
malignancies that often present acutely, requiring emergent transport and
workup. In Saskatchewan, pediatric oncology is centralized at Jim Pattison
Children’s Hospital (JPCH) in Saskatoon, serving a unique patient
population over a large geographical area. In this study, we conducted a chart
review to report on the timeliness of the diagnostic workup for patients
presenting to JPCH with AMM since September 2019. Thirteen pediatric
patients (mean age at diagnosis 12.6) and their caregivers were identified to
be included in the study. The mean time from admission to diagnosis was 4.0
+/- 3.6 days; however, 23.1% of patients had a recorded misdiagnosis prior to
oncology referral and workup. In a second aim, we assessed caregiver
thoughts and perspectives around the time of diagnosis via survey. Inductive
thematic analysis of caregiver responses identified four themes: caregiver
confusion at the time of diagnosis, stress during diagnostics and transport,
strong emotions regarding perceived delayed or missed diagnosis, and
appreciation for the multidisciplinary team. These findings exemplify timely

diagnostic workup at JPCH while outlining a need for procedural

standardization and family support in the days leading up to a definitive
diagnosis and oncology referral.
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Introduction Results: Chart Review of Diagnostics at JPCH Results: Demographics and presentation

Pediatric anterior mediastinal mass (AMM)

present with a range of diagnostic challenges Patients that Median hours J:“.mage .dafys fo Patients diagnosed | 61.5% TALLor TLBL
due to anesthetic risk, high risk symptoms at Component of received to procedure ;;,ﬁ‘::i‘j,’é’{,“ from September 2019 | g =0, Hodglin
presentation, and low incidence rates from JPCH to September 2026 38.5% (ymphoma

o ;
workup (%)% admission (IQR) admliilusnn()m ean)

Patients may present with dyspnea,
orthopnea, and obstructive symptoms due to L“";ﬁ'&“o"g;”“ 91.9 hours (41.3) —
mass effects in the mediastinum [1-3]

72.2% of caregivers approached completed the survey
on demographics and experiences

Thoracocentesis
In Saskatchewan, there is no standardized N=2(20.0) 38.5% of patients lived in remote communities with
protocol for the management of diagnostic Diagnostic Lymph node populations >50 000 people at the time of diagnosis

workup for AMM Procekine biopsy N=4 (40.0) 39.9 hours (9.2) —

& - i 23.1% of caregivers reported utilization of urgent S
There 1s.also mm?mal underst'fmdmg of the big;s’;ebﬁg'[ggm 105.2 hours (75.2) specialized medical transport (plane or helicopter) *)“
prehospital experience for patients and 4.0 Days

families during early management Siricel Mopey 209 hours (N/A) —

11.8 hours (8.6)

2

N=1(8.7) +/-3.6 23.1% of patients had a recorded misdiagnosis prior to &

" > oncology worku|
Airway - N=§’:"00) 35.1 hours (19.0) ¥ P
/ e Imaging Studies 61.5% of patients received prediagnostic steroid
Mass | | \ (Excluding pre- 36.1 hours (27.3) — treatment

CcT
hospital imaging) N=13 (100)

Echocardiogram
N=13 (100)
* Two patients were excluded from diagnostic statistics because they were treated in an outpatient setting. One patient was excluded
because components of the workup was completed outside of the pediatric oncology program

Blood
Vessels

—+ 55.4hours (17.7) — 46.2% of patients required a PICU admission in
early diagnostics

Objectives Results: Thematic Analysis Conclusions

s i . . ¢ Over the course of the study period, 13

1) Assess incidence rates of AMM in SK Theme lllustrative quotation cases of AMM were diagnosed at JPCH,

2) Assess timeliness of management and i — " i n P
diagn(_)sis ofpe(liiatric AMM in SK Careglve.r confusion, )\ t was ?VBS ating an. : elt like our worl sstoppe. tun:mngl: Diagnostics at JPCH demonstrate a history

3) D_escnbel caregiver experiences in the early uncert.alnty, and shock The feeling was numbing ... [I felt] shocked and blindsided of efficient management despite the absence
diagnostic period regarding an unexpected “[The PCP] excelled at her job by miles ... [she] rushed us to get looked of an institutional resource for AMM

5 diagnosis at ... She knew and saved my son’s life.” Caregivers experience uncertainty, stress

Materials and Methods during transport, and strong emotions during

“[My] child had to go alone on the [medical transport] helicopter ... the delivery of care before diagnosis

[which was] very scary initially as a parent.”

“Meeting with so many ... members of the healthcare team was Next steps: Early care resources

essential, but it was also emotionally exhausting.”

equating to almost 2 cases per year

Caregiver stress during
early diagnostics and
transport

Population: Patients who presented to JPCH
under the age of 18 with a diagnosis of AMM

Chart Review: Completed from initial
presentation up to the time of diagnosis and
summarized using descriptive statistics Strong emotions regarding

Patient partner input will be a key component

q o q A in building relevant resources in the futur
“Along with the fear came feelings of guilt as | questioned whether | building relevant resources € fufure
Why is an AMM an emergency? What are the next steps?

N —— had acted quickly enough.” S —— * oncn e oo oo yurcie wite
i . istri perceived delayed or . ) ° arapores o m P athan Gk
Caregiver gurvey: SUrveys W;ED?:'SIrlblflfid v My son was sick for another 2 weeks before he collapsed at home— i e e i e e
to primary caregivers via ap. The . q heart isintesing it may ncudo isod
Primey. & P unresponsive for 10 seconds, turning blue.” = ok boien and mageg,
survey included check-box responses for e o + The Caroteammay rovde aygen

ey mdieatons ot
demographic data as well as open-text

shortness of breath, and swelling Pl to ik i mas and mprave
I . I ; " Ty — “The support ... our family received from [the] health care team was = You may notice worsening of Ll A‘
reciation for . , . 3 . e i :
responses for thoughts at the time of diagnosis PP e.c .at.o ) A incredible ... their compassion, expertise, and dedication provided due to further compression Heponesenument v (QWEGY
multidisciplinary team

mopoeea eabvert o
Inductive thematic analysis: performed d —. comfort and reassurance when we needed it most.” K =
. and reassurance from the

independently by two au.thors to code diatric oncolooiar “Having such a knowledgeable and compassionate team working Acknowledgements
responses, resolve dlscrepanctes, and generate P 8! alongside us made even the hardest days more bearable” Thank you to Dr. D’Alessandro and the support from the
themes pediatric research team.

All figures in this poster were generated using BioRender.com




line Haan (Drs. Ghita Wiebe & Sarah Tehseen)

Neurodiversity-Affirming Care: a lens through which stories are interpreted and understood

Background: Healthcare workers share a vision of neurodiversity-affirming
(NDA) care: individualized, relationship-based, strengths-focused, sensory-
aware, and family-led, but realization depends on clinician, practice and
system conditions. Methods: Semi-structured interviews with 13
Saskatchewan Health Authority pediatric clinicians across 9 disciplines were
analyzed using reflexive thematic analysis (Braun & Clarke, 2019) from a
critical realist, contextualist position, with inductive semantic and latent
coding. Team members coded in parallel as critical friends with reflexive
journaling and field notes. Key Findings: Healthcare workers shared a
common vision of NDA care realized across three levels: 1. The clinician:
experience becomes curriculum. Healthcare workers rely on self-directed
learning and external solutions to overcome outdated health infrastructure
constraints. 2. The interaction: care should be responsive to lived experience.
Operationalizing NDA care requires flexible, responsive support to reduce
the heavy advocacy and administrative burden on families. 3. The system:

When capacity shapes care: Organizational and structural constraints like

caseloads, resources, and time, often dictate whether NDA care can be
implemented and sustained. Conclusion: Realizing neurodiversity-affirming
care requires addressing clinician learning needs, supporting family-centered
interactions, and expanding organizational capacity.
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INTRODUCTION OBIECTIVES POSITIONALITY

n, Saskatoon

METHODS: QUALITATIVE

Healthcare workers in Saskatchewan
share a common vision of
neurcdiversity-affirming (NDA) care
in pediatrics, conceptualizing it as
Individualized, relationship-based,
strengths-focused, sensory-aware,
and family-led. This collective
understanding serves as the core
Interpretive cont for clinicians in
healthcare delivery and in partnering
with families. However, clinicians
consistently identify clinician,
practice; and system-level

The Provincial Neurodivergent Advocacy
Partnership (PNAP] is building provingial
calls to action from three perspeetives:
clinicians (this study), parents and
caregivers [PNAP), and autistic
adolescents to define what
neurodiversity-affirming healthcare should
look like in Saskatchewan,

This project aimed to use a semi-
structured interview bo explone what
neuradiversity-affirming healthcare means
to healthcare workers in SK.

Data was analyzed using
reflexive thematic analysis
(Braun & Clarke, 2019) from

a critical realist,
contextualist position using

Iinductive semantic and

latent coding-

Some members of the
analytic team iden
nevrodivergent and/or
parent neurodivergent
children, alengs
holding clinical and
research roles within the

Team members coded In

parallel as critical friends,

supparted by continuous

reflexive journaling and
field notes,

Semil-structured interviews
were conducted with 13
Provinclal Autism Saskatchewan Health
Programs. Rural area Authority cliniclans
recruitment enhanced with  providing direct pediatric
snowballing. Recruitment care across 9 disciplines
between April 30- August [shown below).

Recruitment via poster
with QR code sent to SHA

conditions that determine whether
this vision can be practically realized
In clinical ervironments.

This project was co-developed with lived
axperience- a5 part of the SHRF funded
FNAPR. This project received REB approval
[Beh#6231)

Experience becomes curriculum
. Healthcare workers rely on self-directed learning and
external resources to overcome outdated health
infrastructure constraints.

Fragmented connections
o5 0 new pedictricion, you don't et ony

realy focking™ arientati how fo navigate these servo

T would love te have more expert cane on my
team”

t of it is an t learning™

“there’s really not o lot of formal training

athér than experience™ e fost 5o much sleep over it

Organizational and structural constrains |
neurodiversity- affirming care can be implemented and sustained.

Searcity constrains practice

“I'm an outism team of 17
that we have®

“We don’t octually have a room™

“Wot nearly encugh staff for the number of clients

system under study, 14, 20326,

Discipline ~ Family  Oecupational PBhysieian
Support Therapist
Worker

Number 1 1 2

RESULTS: REFLEXIVE THEMATIC ANAYLSIS

Sodal Work Peychologist

Physical
Therapy

Mental
Health
Therapist
1

aIan.neurudwn sity-affirming care requires

upport to reduce h

O
g /

Ly Families as the expert  Families carry too much

= “it's thelr goats, not ming™ | “we rely on our families o reach out

“parent’s involvement is
the critical piece of their

knowing that it
children’s care™ 2

to be honest™
cooch”

“m mon “I4ee the porents’ agony and

anviety oll through the pears™

When capacity shapes care

-aseloads, resources and time often dictate whether

Scarcity creates inequality

sehaal eonnot support them, even though
they know that they have these diagnoses”
feasibie far fami

¥ @ oy and

inistration burden on famili

Systems should be responsive
“focus an bullding relottonships and

dng the time ta get o know the
community pontners as well as the
pattents and their familie

“go to the prople”

“meet the cent where they ore at*

“Most kids da not attend tehool because their "Tn rural, there’s no theraples thot | can refer them to”

“o lot of those services stop because it's just not financial

Clinicians know what good care looks like. They aren't set up
to deliver it. NDA care runs on self-taught staff, persistent
. families, and workarounds because systems aren't bullt to
hald this.
LIFT: fund support so families can stop carrying the system
& All three strands will feed PNAP's prowincial calls to action, so
recommendations rest on clinidan, family, and autistic
wolces rather than any one vantage point.

@ END SCARCITY: caseload, space, and rural access standards
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Jenna Schlosser (Dr. Paul D'Alessandro)

Impact of a standardized provincial algorithm on oncofertility practices for pediatric cancer
patients in Saskatchewan

Background: Cancer treatments can impair future fertility, yet many pediatric
cancer patients do not receive timely and appropriate fertility counselling.
The Saskatchewan Oncofertility Algorithm (SOFA) was developed to
standardize an oncofertility pathway within the province. We aimed to
determine fertility discussion and referral rates for new cancer diagnoses,
relapses, and hematopoietic stem cell transplant (HSCT) patients for the 6
months post-SOFA implementation.

Methods: A cross-sectional chart review of pediatric patients (<17 years at
diagnosis) being followed by Saskatchewan’s Pediatric Oncology Clinic for a
confirmed malignancy. Electronic medical records were reviewed for
oncofertility discussions and fertility clinic referrals for all new
consults/relapses/HSCT patients between February 2 and August 2, 2026.

Additionally, pre-appointment questionnaires were reviewed for all patients

seen in pediatric oncology/HSCT clinic on treatment, in follow-up, or in
survivorship to assess patient interest in oncofertility discussions. Analysis
included descriptive statistics and comparisons using Fisher’s Exact tests.
Results: Oncofertility discussion rate was 95% (2.7x increase from 35.5%
baseline); referral rate was 38% (1.6x increase form 22.6% baseline). Patient
demographics were not predictive of discussions/referrals. Patients from each
phase of treatment reported interest in oncofertility discussions.

Discussion: SOFA implementation substantially increased pediatric
oncofertility counselling and care throughout Saskatchewan.
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INTRODUCTION

Gonadotoxic effects of cancer treatments
can impair fertility and reproductive
function.

Infertility has been identified as a common
concern for adolescent and young adult
cancer patients.

Despite the availability of fert

preservation (FP) services, pediatric cancer
patients often lack timely and appropriate
fertility counselling.

The Saskatchewan Oncofertility Algorithm
(SOFA) was developed to address this gap by
creating a standardized oncofertility pathway
within the province.

Patient level:
Pre-appoeintment questionnaires with oncofertility
sereening prompt.

“Some cancer treatments
could negatively impact
fertility or reproductive
heaith and the ability to have
biofogical children now and in
the future. Would you like to
speak to a healthcare
professional about this?”

Provider/System level:

New consult physician note template with sereening
prompt, and integration of standardized patient
referral forms.

. Determine fertility discussion and referral
rates 6-months post-SOFA implementation
and compare with pre-implementation rates.

. Describe the characteristics of patients who
expressed interest in oncofertility discussions
through the screening prompt.

*Out of 895 outpatient visits, 11 patients screened posi

METHODS

Study Population: Pediatric patients (<17 years at diagnosis) followed by the JPCH Pediatric
Oncology Clinic and LTFU/Survivorship Clinic.

RESULTS

Phase of Treatment for Patient’s Interested in
Oncafertility

Inclusion criteria: Patients with confirmed malignancy presenting for new consults,
relapses/second malignancies, or allogeneic hematopoietic stem cell transplantation (HS
Exclusion criteria: Patients with benign or non-oncologic diagnoses.

Study design:

o Pre-implementation {previously collected): Cross-sectional from May 9-Dec 6, 2024,

o Post-implementati

Cross-sectional from Feb 2-Aug 2, 2026; also described participants with a positive

response to the pre-appointment guestionnaire screening prompt.
Data Collection: Electronic health records were reviewed to extract documented clinical variables.
Analysis: Included descriptive statistics and comparisons using Fisher's Exact tests.

RESULTS

Objective 1: Post-Implementation Fertility Discussion and Referral Rates

Participant Characteristics (post-implementation):
* N=23
* Age(mean): 7.09y (range 0-18y)

Sex: 61% female, 39% male

Infertility risk: 39% high risk, 62% not high risk
Appointment type: 61% new consult, 22%
relapse/second malignaney, 17% HSCT

is: 30% leukemia/lymphoma, 22% CNS
solid wmour, 17% other

*Patient demographics/clinical variables were not predictive
of discussions/referrals (p<0.05).

Oncofertility Discussion Rates

Figure 2: Documented oncofertility discussion rates pest-SOFA
Implementation. %6% had an oncofertility discusson tha out
their cancer care.

Objective 2: Uptake of the Patient Facing Screening Prompt

Mo patient checked Yes to the prompt at more than one
Participant Characteristics:

+« N=11

* Age (mean): 15y (range 3-27y)

* Sex: 45% female, 55% male

to the prompt (1

36% survivorship.

CONCLUSIONS

SOFA implementation substantially increased
pediatric oncofertility care in Saskatchewan,
with discussion rates increasing by 2.7x.
Fertility specialist referrals increased
modestly by 1.7x, suggesting a likely ceiling
effect related to the unavailability of ovarian
tissue cryopreservation in Saskatchewan.
Patient age, gender, and treatment-related

 risk were not predictive of odds of
oncofertility discussion or FP referral.
Pre-implementation, younger age was
associated with lower odds of discussions/FP
referrals — SOFA algorithm associated with
meaningful practice change that overcame
possible healthcare provider bias.

Oncofertility Rates Pre- and Post-SOFA
Implementation

‘oncofertility discussion and referral
ssion mtes increased by

Fertility Specialist Referral Rates

Patients expressed interest in oncofertility
discussions at all phases of care (from
diagnosis to survivorship) emphasizing
importance of universal screening.

FUTURE DIRECTIONS

A distance analysis is currently underway to
assess if distance from home residence to
Saskatchewan’s fertility clinic significantly
affects the odds of receiving a referral.

Figure 3: Documented fertility specialist chinic referral rates

These findings support the expansion of FP
services in Saskatchewan, specifically
ovarian tissue cryopreservation.
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Sarah Shaban (Dr. Tyler Wenzel)

Understanding Treatment-Seeking Decisions for Patients Needing Stem Cell Transplantation

Hematopoietic stem cell transplantation (HSCT) is a treatment given to
restore blood and immune system functioning for many conditions,
including cancers, immune disorders, and genetic conditions. X-linked
adrenoleukodystrophy (X-ALD) is an inherited disorder. The childhood
cerebral form can cause progressive neurological disease for which HSCT can
be an important treatment option. However, HSCT is not readily accessible
in Saskatchewan, requiring patients and families to travel outside the
province. Anecdotal evidence from Canadian metabolic specialists suggests
that patients with X-ALD may be more likely to consider seeking HSCT in
the United States. However, factors influencing treatment-seeking decisions
are not well understood. This study aims to explore patients’ and families’
experiences and decision-making processes surrounding HSCT, identify
barriers and facilitators to accessing care, and examine how the Saskatchewan
healthcare system shapes treatment-seeking decisions. Participants are HSCT
recipients or parent/guardian care decision-makers from Canada or the
United States. Interviews are conducted using grounded theory, exploring
diagnosis, information sources, decision-making, barriers and facilitators,
and support needs. Early interviews identified themes related to
access/availability, perceived expertise, trust/confidence, information,

practical considerations, and family support. Recruitment and interviews are

ongoing. Continued analysis will refine themes and inform patient-centred
educational resources and initiatives supporting HSCT capacity in
Saskatchewan.
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Introduction:

« Hematopoietic stem cell transplantation (HSCT) is a
treatment in which healthy blood-forming stem cells are
given to a patient to restore the blood and immune
system'. HSCT is used for a range of malignant and non-
malignant conditions, including cancers, blood and immune
disorders, and some genetic conditions’.

X-linked adrenoleukodystrophy (X-ALD) is an inherited
disorder caused by pathogenic variants in the ABCDI
gene, and the childhood cerebral form can cause
progressive neurological disease’. For individuals with X-
ALD, HSCT can be an important treatment option.

HSCT is not very accessible in Saskatchewan, meaning
patients often travel outside the province to receive
treatment, requiring patients and families to remain away
from home for HSCT and post-transplant care®,

Anecdotal evidence from Canadian metabolic specialists
suggests that patient with X-linked adrenoleukodystrophy
(X-ALD) may be more likely to consider seeking HSCT
and post-transplant care in the United States,

« Understanding how patients and families make decisions
about where to seek HSCT may help identify barriers,
facilitators, and concerns related to accessing care.

Greater
confidence in the

Canadian
healthcare system

Support for
capacity-
building for
HSCT in
Saskatchewan

Better public
education
resources

Research Objectives:

Explore  experiences and  decision-making
processes of patients seeking HSCT, including
decisions about where to receive treatment.

E Identify themes describing factors that influence
l treatment-seeking decisions.

E] Use patient experiences to inform the
l development of educational resources addressing
barriers and facilitators to accessing HSCT care in

Canada. @ﬁ

Key Questions:
+ What influences HSCT-seeking decisions?
« What are the biggest barriers or challenges?
« How does the Saskatchewan healthcare system
shape HSCT-seeking decisions?
+ What information and support do patients and
families need?

Methods:

®_® Participants

)
T « HSCT recipients OR
’ parent/guardian/care-decision maker
+ From the U.S. or Canada
« ALD Connect
+» RareKids-Can

Data Collection
| « Interviews using grounded theory

Recruitment

+« CIHR  Centres for Patient-Oriented
Research

+ 1-2 hours each

Interview Guide
» Questions cover key areas such as:
- diagnosis and understanding
> information sources
- decision-making process
> barriers and facilitators
- support needs and expectations
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Preliminary Findings:

These are key themes emerging from patient and family
interviews so far:
1. Access & Availability
- Limited local HSCT options contribute to where families
seek care
2. Expertise
« Perceived experience with the patient’s condition may
influence selection of transplant centre
3. Trust & Confidence
« Perceptions of the healthcare system influence
willingness to pursue care
4. Information
« Families may seek information from healthcare providers
and independently
5. Practical Considerations
« Finances, travel. accommodation, and time away from
home can affect decisions
6. Family

« Family preferences and support may contribute to
treatment decisions

Next Steps:
=4 (]

(2] Transcribe and

@ Continue recruitment
analyze interviews

and interviews

@)

\

Explore and establish

themes and patterns

Share findings and
develop educational
resources
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Donovan Buskey (Dr. Senthil Damodharan)

Trends in Psychotic Symptoms Among Adolescents Admitted to the Regina Youth
Detoxification Unit: A Retrospective Cohort Study

Objective(s): To examine temporal trends of documented psychotic
symptoms amongst youth substance users, explore associations between
specific substances and psychotic symptoms, and characterize how
demographics effect symptom prevalence.

Methods: We reviewed the electronic health records of Regina Youth
Detoxification Unit patients between 2020 and 2024. Demographics, harmful
substance use, and documented psychotic symptoms were extracted and
deidentified. Descriptive statistics characterized cohort trends over time;
associations between substances and psychotic symptoms/diagnoses were
assessed using chi-square or Fisher's exact tests, with odds ratios reported
where applicable.

Results: 212 patients were identified with a mean age of 15.54 (+1.32) years.
Prevalence of psychotic symptoms increased from 18.75% in 2020 to 40% in

2024, with a significant increase in the odds of adolescents presenting with

psychotic symptoms (OR 1.35, p = 0.04). Cannabinoid and
stimulant/methamphetamine use were most frequently co-documented with
psychotic symptoms, particularly hallucinations. No significant demographic
differences were found between affected and non-affected groups.
Conclusion: Documented psychotic symptoms were common among youth
admitted for detoxification and showed an overall increase over the study
period.  The  frequent co-documentation of cannabis and
stimulant/methamphetamine use with psychotic symptoms highlights the
need for integrated assessment of substance use and mental health among
youth receiving detoxification services.
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Substance use is a known risk factor for psychotic symptoms,
parm.ularly among adolescents with substance use disorders
[1,2].

Approximately 40% of youth who use
experience psychotic-like experiences [1].
Early identification may help prevent progression to more
severe psychiatric outcomes [1].

Despite frequent clinical observation of psychotic symptoms at
the Regina Youth Detoxification Unit, their prevalence in
Saskatchewan youth has not been systematically studied.

We hypothesized that documented psychotic symptoms
have changed over time among youth admitted to the
Detox Unit.

substances

OBJECTIVES

The primary objective of this study was to examine rates and

temporal trends of documented psychotic symptoms amongst

adolescents admitted to the Regina Youth Detoxification Unit

(YDU).

The secondary objectives were:

a) To explore tions between specific substances and the
incidence of psychotic symptoms, and

b) To identify demographic characteristics associated with the
experience of psychotic symptoms in this population.

Design: Retrospective review of electronic health records for
patients aged 12-18 years discharged from the Regina Youth
Detoxification Unit (2020-2024).

Data: Demographics, harmful substance use, and documented
psychotic symptoms were extracted and deidentified in REDCap.

Analysis: Descriptive statistics assessed trends over time; chi-
square or Fisher’s exact tests examined associations between
substance use and psychotic symptoms, with odds ratios reported
where applicable.

RESULTS

e 1. fenmce Kt 1 Dot Py Byt
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212 adolescents were
included; mean age was
15.54 + 1.32 years, with
60.4% female.169 (79.7%)
had documented
psychotic symptoms.

The proportion with
psychotic symptoms
increased from ~19% in
2020 to 40% in 2024, with
a significant increase in
odds over time (OR 1.35,
p=0.04). (Figure 1)

Vaar of Ramirnin

Figure 1. Year over
documented psychotic symptoms prevalence.
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All four psychotic symptom categories showed an overall
increase from 2020 to 2024,

Hallucinations were the most prevalent, reaching ~40
afier fluctuations across the study period.

Delusions increased from ~5.5% in 2020 to ~20% in 2024.
Disorganized behaviour increased from ~3% in 2020-2021 to
~20% in 2024.

Paranocia/unspecified psychotic symptoms showed the most
consistent from ~4% in 2020 to ~20% in 2024,

Temporal Trands in Paychetic Symptoms

in 2024

Figure 2. Trends in Documented Psychotic Symptom Categories,
2020-2024

Cannabinoid and stimulant/methamphetamine use were most
frequently co-documented with psychotic symptoms, particularly
hallucinations. (Figure 3)

Ansociatin Bateeen Harmiid Substances and Payihotic Sympomss | Orouped)

Figure 3. Distribution of harmful suhs;\:cl.-s used across the
psychotic symptoms.

No significant demographic differences were found between
those with vs without psychotic symptoms, which may be
attributed to our modest sample size. (Table 1)

Table 1. Comparison of adolescents with vs without
psychotic symptoms.

+ The prevalence of psychotic symptoms among adolescents with
substance use rders admitted to the YDU has significantly
increased in recent years,

Policy aimed at both managing youth exposure to harmful
substances and the detec and treatment of psychotic
symptoms in this population are primary measures that could
prevent the development of clinical psychotic conditions and
long-term adverse outcomes.

Further research i1s needed to explore associations and
causatio between specific substances and psychotic
sympioms and potential demographic characteristics that might
predict psychotic symptoms in this population,
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Elizabeth Byambatseren (Dr. Darrell Mousseau)

Investigating Monoamine Oxidase-A Protein Interactions in the Context of Alzheimer’s Disease.

Alzheimer's disease (AD) is characterized by amyloid-8 (Afl) accumulation,
mitochondrial dysfunction, and oxidative stress. Monoamine oxidase-A
(MAO-A), located on the outer mitochondrial membrane, metabolizes
neurotransmitters and produces hydrogen peroxide, potentially contributing
to oxidative stress. Presenilin-1 (PS1), a catalytic component of the y-
secretase complex, processes amyloid precursor protein (APP) to generate Af3
and has been implicated in mitochondrial protein interactions. This study
investigates interactions between MAO-A, PS1, and mitochondrial proteins
in the context of APP-associated pathology. Multiple cell lines were screened
for endogenous MAO-A expression, identifying LNCaP cells as an
appropriate model. Subcellular fractionation was optimized using differential
centrifugation and mitochondrial and cytosolic ~markers. Co-

immunoprecipitation and western blotting were used to investigate protein

associations and localization. APP WT and APP S/I were expressed to assess
effects on MAO-A and PS1. PS1 was detected in both mitochondrial-
enriched (P2) and cytosolic (S) fractions, with no apparent change in
distribution following APP WT or APP S/I expression. MAO-A expression
was also validated in J20 mouse brain tissue. These findings provide a basis
for further investigating how APP-related changes may influence
mitochondrial protein interactions and oxidative stress in AD.
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the Context of Alzheimer’s Disease
Elizabeth Byambatseren, Justin Lukan, Darrell Mousseau, Cell Signalling Laboratory, Department of Psychiatry

INTRODUCTION & BACKGROUND

Alzheimer's Disease (AD) is a pregressive neurcdegenerative disorder
associated with amyloid-B (AB) accumulation, oxidative stress, and
mitechondrial dysfunction.

Monoamine oxidase-A (MAO-A) is an enzyme located on the outer
mitochondrial membrane that metabolizes moncamine neurotransmitters
and produces hydrogen peroxide (H;0;) as a by-proeduct. Increased
oxidative stress may contribute to mitechondrial and neurcnal damage in

AD

Presenilin-1 (P51) is a component of the y-secretase complex that
cleaves APP fo yield Ap. Mitochondrial translocase proteins, including
TOMM40 and TIMMZ23, found on the outer and inner mitochondrial
membrane, respectively, regulate transport across the mitochondrial
membrane.

Rationale: P51 is known to interact with MAC-A, but the role of this
interaction in AD remains poorly understocd. Investigating these
interactions may help clarify how APP/AB pathology is linked to
mitechondrial dysfunction and oxidative siress.

OBJECTIVES

1. Cell Line Selection: Identify an appropriate cell model with
sufficient endogenous MAO-A expression for subsequent studies.

. Subcellular Localization: Determine the cellular and
mitochondrial lecalization of MAO-A and PS1 using subcellular
fractionation and mitochondrial and cytosolic markers.

. Protein Interactions: Investigate interactions between MAO-A and
mitochondrial proteins, including TOMM40, TIMM23 and P51,
using co-immunoprecipitation.

. APP-Associated Effects: Determine whether APP expression,
including APP WT and APP S/1, alters MAO-A localization or
interactions with mitochondrial proteins.

. In Vivo Validation: Validate MAO-A associated findings in J20
Alzheimer's disease mouse brain tissue across different brain
regions and ages.

. Cell Line Selection
MAD-A expression was assessed across multiple cell lines.
LNCaP cells demonstrated strong endogenous MAQ-A expression
and were selected for subsequent experiments (Figure 1).

. Subcellular Fractionation
P1, P2, and cytosolic fractions were made using differential
centrifugation.
Mitochondrial and cytosolic markers were used to evaluate fraction
enrichment and purity.
The five stroke homogenization protocol was selected for further
optimization (Figure 2).

. Protein Interaction Studies
Co-immunoprecipitation experiments were established to investigate
MAO-A associations with P51, TOMM40, and TIMMZ23.
Westem blot conditions were optimized for detection of MAC-A and
mitechondrial marker proteins.

. APPIMAO-A Studies
APP WT and APP 5/l were expressed to investigate whether altered
APP processing influences MAQ-A localization and protein
interactions.
The interaction between P51 and MAQ-A in LNCaP cells is shown in
Figure 3.

. In Vivo Validation
J20 and control mouse brain lysates were analyzed to validate the
Alzheimer's disease model and assess regional protein expression.
Cerebellum samples from J20 and control mice were analyzed by co-
immunoprecipitation and Westemn Blotting (Figure 4).

MATERIALS & METHODS

Cell Culture & Transfection

Multiple cell lines were evaluated for endogenous MAO-A expression,
LNCaP cells were transfected using Lipofectamine 3000 kit with
pcDNA3. 1, APP WT, APP S/l, MAO-A, and PS1 constructs.
Subcellular Fractionation

Cells were homogenized and subjected to differential centrifugation to
obtain:

+ P1: nuclear/unbroken cell fraction

+ P2: enriched mitochondrial fraction

*+ 8: cytosolic fraction

A five versus ten stroke homogenization protocol was evaluated to
optimize fractionation quality using HEK293, LNCaP, and MDA-MB-231
cell lines. Mitochondrial and cytosclic marker proteins were used to
assess fraction purity.

Western Blotting and Protein Detection

Protein expression and fraction localization were assessed by SDS-
PAGE and Western Blotting. MAO-A, TOMM40, TIMMZ3, TOMM7O,
cytochrome ¢, 14-3-3, SHP1/2, and P51 were detected using specific
primary antibodies. Infrared fluorescence detection was performed using
the LI-COR Odyssey system, with additional flucrescent detection
performed using a Bio-Rad ChemiDoc system.
Co-immunoprecipitation

LNCaP cell samples, along with J20 and control mouse cerebellum
tissue samples were used for co-immunoprecipitation. Protein complexes
were capiured using Sepharose beads and antibodies targeting PS1,
BE10, or TOMMA40.
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Figure 5. APP/PS1 Processing Mechanism

APP is first cleaved by beta-secretase to generate C99. C99 is

subsequently cleaved by the gamma-secretase complex, which contains
P51, ta generate amyloid-f (AR) peptides and the APP intracellular
domain (AICD). Altered APP processing may influence PS1-associated
protein interactions and downstream mitochondrial dysfunction.

RESULTS
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Figure 2. Subcellular Fractionation

Optimization & Marker Purity. MAO-A and

TOMMAD detection in P1, P2, and S fractions

from HEK283, LNCaP, and MDA-MB-231 cells.
=

Figure 1. Endogencus MAO-A Cell Line
Screening. Weslemn blot analysis of MAO-A
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Figure 3: Co-immuneprecipitation of
P51 with MAO-A in LNCaP cells
transfected with APP(WT) or APP(S/1).
Endogenous P51 was
immunoprecipitated (IF) were probed for
MAQ-A in the mitochondrial (Mito) and
cytosolic (Cyte) fractions of LNCaP cells
transfected with either the Vector (Vec),
ar with APP wildtype (WT) or APP
bearing the Swedish and Indiana (S/)
mutations that are related to AD.

mapq—;ﬂ'—. T PR

Figure 4. Co-immuneprecipitation of PS1 with
MAQ-A and APP in mouse tissue. PS1 was
immunoprecipitated (IP) and probed for MACH-A
(top) and APP (bottom) by immuneblot {IB). MAO-
A signal was weak; APP signal differed in the J20
lanes. The top panel shows the slightly higher
APP expression in these cerebellar samples.

CONCLUSIONS & FUTURE DIRECTIONS

= Cell Model Selection: LNCaP cells provide a strong in vitro model for studying
endogenous MAO-A expression and translocase dynamics.
Genotypic & Regional In Vivo Confirmation: Re-probing mice brain lysates
(cerebellum) with 22c11 successfully confirmed J20 versus WT genctypes.
Complex Formation: Co-IP supports a weak association between MAO-A and
P51 in transfected cells.
Future Directions: Analyze J20 mouse samples at 6 to 12 months across
regional brain tissues (hippocampus versus cortex) to assess age-dependent
accumulation of the PS1/MAO-A interaction. Transfected N2a cells will also be
evaluated using P51 loop constructs.
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Emmanuella Ehidiamhen (Dr. John Howland)

Optimizing a Two-choice odour span task for working memory

The Odour Span Task (OST) assesses working memory in rodents using a
delayed non-match-to-sample rule. This project aimed to optimize a Two-
Choice OST (2COST) that better separates behavioural events for future
neural analysis. Two Long-Evans rat cohorts underwent DNMS training,
with correction trials removed in Cohort 2. Cohort 1 remained near chance,

while Cohort 2 showed only modest improvement during later training and

did not reach consistently reliable performance. Further optimization is
therefore needed before the 2COST can be used for future fibre-photometry
studies of dopamine and calcium activity during working memory.
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What’s that Spice Again? Optimizing a Two-Choice
Odour Span Task for Working Memory

Emmanuella A. Ehidiamhen, Ronin G. Sawitsky, Aiden E. Glass, Caleb L.G. White, John G. Howland

Department of Anatomy, Physiology, and Pharmacology, University of Saskatchewan
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1. INTRODUCTION

+ Working memory temporarily maintains and manipulates information

needed to complete a task.

Fig 1: Previous Nac dopamine
findings during OST using fibre
photometry

2. METHODS

+ Two cohorts of male and female Long Evans rats ( cohort 1 n=4, cohort 2 n=6) underwent DNMS training.

¢ The Odour Span Task (OST) is a well-established test of working memory * Following cohort 1, the protocol was modified for cohort 2 by removing correction trials, so anincorrect first choice ended the trial.
capacity and follows a Delayed Non-Match-to-Sample (DNMS) rule,
requiring rats to identify a novel odour among increasing familiar odours.
Previous work from our lab used fibre photometry to measure dopamine in
the nucleus accumbens core (NAc) during the task.

A Averaged Peri-Events
1.8+ : Fig2:
sample .
1.0{ — correct Progression
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Training to
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« In the traditional OST, rats can sample, reject, and choose odours in rapid
succession, making rejection events difficult to isolate in neural recordings.

* We are optimizing a Two-Choice OST (2COST) to better separate these
events for future analysis of neural activity during working memory.
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DNMS accuracy showed a modest upward trend, with

performance generally higher in later sessions
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5. CONCLUSION & FUTURE DIRECTIONS

The current 2COST protocol did not produce
consistently reliable DNMS performance,
although Cohort 2 showed a tendency toward
improved accuracy during later training.
Variable DNMS performance may have been
influenced by inconsistent motivation for the
food reward and the need for a more rigorous,
consistent training schedule to establish stable
task performance.

Continue optimization with an additional
cohort, retaining the no-correction DNMS
approach while refining training criteria and the
progression from DNMS to the 2COST.

Use fibre photometry to measure dopamine
and calcium activity in the NAc, and potentially
the prefrontal cortex, during distinct stages of
2COST task performance including odour
sampling, decision-making, and reward.
Investigate how neural activity changes with
changes in memory load and the recency of
previously encountered familiar odours.
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Lacey Gibson (Dr. Eric Noyes)

When Shadows Take Shape: Hallucination Progression and Prognosis in Parkinson's Disease

Background: Hallucinations are among the most burdensome non-motor
manifestations of Parkinson's disease (PD) and are thought to progress from
minor hallucinations with preserved insight to structural hallucinations
without insight; the timing of this progression and its relationship to
dementia remain poorly understood.

Methods: We conducted a retrospective chart review of 124 patients with
autopsy-verified PD hallucinations. Analyses included Fisher's exact test,
multivariable logistic regression, and Mann-Whitney U tests.

Results: Hallucinations with preserved insight predicted subsequent
hallucinations with loss of insight (adjusted OR = 7.74, p < 0.001). The mean
time to this transition was 3.27 years, with 87.5% progressing within five

years. Structural hallucinations and dementia showed no consistent

directional ordering (p = 0.37). Median survival duration was 5.6 years after
hallucinations with preserved insight versus 1.6 years for those without
insight (p = 0.02).

Conclusions: Hallucinations with insight likely represent an early stage in the
progression of hallucinations. Structural hallucinations and dementia did not
consistently precede one another, arguing against a directional relationship
and, together with previous literature, suggesting a possible shared disease
process. Differences in survival duration suggest that loss of insight, rather
than hallucinations alone, may be more clinically meaningful for PD
prognosis.
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Introduction

has been understood, defined, and
elassibied primarily by its motor syrmatoma. Howaver, thare bas been

ne oithe non-matar both
quality of lifi and prognosis.

g PO, paychy by ¥
mione burdensome and is associated with ower guality of life compared to
SUhaF Fon-MOLSE SYTpbams. Furthormons, A Foceat cakort study found that
halliscinations were associated with meee than twice the mortality hazard
compuared 10 patients who hud not yet developed hallucinations.

of sympeoms, including
bath hallucinations and delusions. Hallucinations can be classified based on
their content, degree of formation [minor vs. stnsctural), and whether insight
s preserved or lost, &7 Minor and structueal hallucinations are thought 16 exist
i 8

o0 4 5pe s
1t remains bess clear whather hallucinations with preserved insight alsa
precede hallaginations withest insight, and it 56, by what intarval,

Finally, 1 Fomains under
debatn. Dementia i thought 1o b one of the mo: portant endogencis nsk
factors for the development of psychosis, but multiple studies report that
wisizal hallucinations precede dementia diagnosis, %19

What is the relationship between hallucinaticns with
preserved insight and those with loss of insight?

What is the relatienship between dementia diagnasis
and halluginations?

What is the typecal survival duration once hallucinations or
dementia begin?

METHOD

Prospective longiudinal cohort study theough the Saskatchewan
Movement Digorders Program

279 wnopsy-verified PD patients

Pravious chart riview identifed 124 chasts with hallucinations o
diliiont matag inglasionteach

o exilevin

Detailed retraspective chart review collecting mater and non-mater
symptoms plus patient context

Anatyze and nepat the data collectsd |

linor hallucinations
[Musions, presence hallucinations, passage hallucinations, formed hallucinations
with presesved insight
Structural hallucinations
Formeed hallucinations with loss of insight

Dementia
MMSE consistently < 24, of no MMSE 5cor with savero cognitive problarss
causing functional impairment

Exclusion criteria

Drug induced - hallucinations e delusions starting shortly alter a medication
chang and resohing aftar medication dsceatinuation

Delium - hallicinations due fo physical Sness (e g. UTI) that resclve upon
treatment

When Shadows Take Shape: Hallucination Progression and

Prognosis in Parkinson’s Disease

Lacey Gibson, Ali H. Rajput, Alex Rajput, Eric Noyes  College of LU ity of

RESULTS
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OR 7.74
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a HALLUCINATIONS & DEMENTIA

42 Median = 0.00 y=
hallucinations and dementia

patients developed balh vents i pnosis cluster temporally
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Hallucination without insight 17 {20.5)

Dementia before hallucination 18 (a2.9)
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n SURVIVAL AFTER ONSET
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DISCUSSION

Among patients who progressed from halluzinations with prosereed
ingight ta halluginations with loss of
was 3.27 years, BT.5% progressing within § yea

ping ™ it tha i that
minor hallucinations represent an carlier stage on a spectrum of
psythenis progression, 11

Patienss experiencing hallucinations with preserved insight had 5.34-
fold higher odis of developing structural hallucinatices without insight
(o= .001Z). This association strengthened, rather than attenuated, after
adjustment for age at motor crset and survival dur: djussed OR =
pregression free preserved isight

Steuctural hallcinations withest insight clustered tigh

date of dementia dagnoss, with ne conrsisy
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Azra Hadzihasanovic (Dr. Justin Botterill)

Evaluating the electrophysiological properties of hippocampal engram cells that support fear
learning and memory

Engram neurons are cell ensembles that are thought to represent the physical
basis of a memory following learning'. Specifically, engram neurons undergo
changes in neuronal excitability and synaptic connection, allowing memory
storage in the brain. Despite advances showing the critical role of engram
neurons in learning and memory, we have a poor understanding of whether
their physiological properties change over time or in response to new
experiences. The present study addresses this knowledge gap by studying the
electrophysiological properties of engram and non-engram neurons in mice
that underwent contextual fear conditioning”. Using Targeted

Recombination in Active Populations transgenic mice crossed with
tdTomato (Ai9) reporter mice (TRAP2'““*"’xAi9), we permanently labelled

engram neurons following learning with a red fluorescent protein via
tamoxifen-dependent recombination’. We found differences in the
biophysical properties and spontaneous synaptic activity between engram
and non-engram cells in the hippocampus 3 days after learning. The
strongest effects were observed in the dentate gyrus’ granule cells, with
increased inhibitory synaptic activity and reduced intrinsic excitability. In
CAl pyramidal cells, fewer differences were observed, possibly due to the
early post-conditioning time point. We will continue to investigate the
properties of 14-day engram cells to identify how engram neurons persist
with time.




UNIVERSITY OF Evaluating the Electrophysiological Properties of
Hippocampal Engram Cells that Support Fear Learning and Memory

Azra Hadzihasanovic, Alina Trofimova, Justin Botterill
Department of Anatomy, Physiology and Pharmacology, Botterill Neuro Lab

INTRODUCTION RESULTS - 3d

+ Engram cells are ensembles of neurons that are thought to represent | com rear Tranng Conlext Training
the physical basis of memory following a leaming event'. "
Engram neurcns underge changes in excitability and synaptic
connectivity to support storage of memories in the brain®. Previous
studies have found that reactivation of engram neurons is required
for memory recall®*, whereas silencing or ablation of engram
neurons impairs memory recall®.
However, there is limited data on whether the physiclogical
properties of engram cells differ across cell types, how long these
changes persist, and whether engram properties differ by sex. . |
5 ] ure 2. onc are . Firing o
In the present study, engram neurons were permanently labeled Figure 2. Spontansous synagtic actiil affarnnces in spontaneo Figurs 3. Firing propertios of CA1 PC ignificant differences in firing
following a robust learning and memery test known as contextual F . synaptic actity ware cbsarved in ongeam CA1 Pca Famals engram cols showed incroased SEPSC propertios were chserved between engram and non-engram colls, excopt for a higher
fear conditioning?. We then used electrophysiological recordings to Trequancy, whireas male engren colis showed reduced sIPSC ampltude, ‘adaptation coeficient in female engram colls compared with all other groups.
study the synarﬁlc and firing properties of hippocampal engrarﬁ and
non-engram cells at 3 days or 14 days after learning.

METHODS & MATERIALS e

Subjects:
Targeted Recombination in Active Populations (TRAP2) mice were
bred with tdTomato reporter mice. TRAP2 x tdTomato offspring (8-12
weeks old) were used to permanently label cells involved in fear
encoding (engram cells) via the tamoxifen metabolite
4-hydroxytamoxifen (4-0HT)58,

Progress
i signficant sex diferance e i 3 C ring pr:
behavior abserved during FC. anty i . o ¥ pliude was sig in [ Fnduced (ul'alnl:qk‘; characterized by A decroasod F-1 curw siope, indicating mauced

Eriesg gain.

4-OHT Injections: S Mo

= 50mg of 4-OHT (Hello Bio) was dissclved in 2.5mL of 100% ETOH
and 2.5mL of Cremaphor (Kolliphor). 4-OHT stock was frozen at
-20°C until use.
4-OHT stock was dissolved 1:1 in 0.1M PBS on the day of i -
experiments and injected immediately following contextual fear F Figurs 7. Preim me«mawmms ackic activity in angram and non-angram Aq P 14 days
conditioning (50mgrkg, i.p). ahor FC.

Contextual Fear Conditioning:

+ Training/Memory Encoding: Mice were placed in a fear conditioning
chamber (MedAssociates). Baseline freezing was assessed for
2 minutes, followed by 5 foot shocks (0.5mA, 2 seconds), delivered
once per minute.

+  Analysis: Freezing behaviour was scored with VideoFreeze software.

Slice Electrophysiclogy:

ntnxt Fear Training

3 g Figure &. Experimental design for engral
+  Mice were perfused 3d or 14d after contextual fear training. nr':“non engra i ur,:n?u -’:n;? o 2 . "
= 3 days or 14 days after the 4-OHT injection, mice were deeply ["'m""’""" (] i = 2 * oo 3 B - Figure 10, Prefminary dala of firing propertes of DG
anesthetized, and their brain was rapidly extracted and cut in L Fral K;’J.Z'.".‘ﬁf,.m,m &::::n":ﬂ]:m:f =

neuroprotective ACSF solution at 300pm in the horizontal plane.
We patched dentate granule cells (DG GCs) and CA1 pyramidal cells CONCLUSION m ACKNOWLEDGMENTS
(CA1 PCs) in the hippocampus. We considered engram cells to + Mice that underwent contextual fear conditioning showed similar leaming, regardiess of sex. * Guskjolan & Cembrowsi, SocialMedia: Lab Funding:
be tdTomata®, whereas non-engram cells were tdTomator, :‘:’ e P;’;xm 020
R X = + 3 days after contextual fear conditioning, we observed differences in the biophysical properties and spontaneous

Sponiansous Inhibiory postaynaplio cuents (sS0s) wars synaptic activity between engram and non-engram cells in the hippocampus. The strongest effects were observed in
measured by voltage clamping neurons at OmV, Spontaneous = i i . e i by i 5 8

2 4 i - A DG GCs, with increased inhibitory synaptic activity and reduced intrinsic excitability. In CA1 PCs, fewer differences were
excitatory currents (sEPSCs) were measured by voltage clamping berved, possibly due to the t-conditioning i int, .
neurons at -60mV. Spontaneous activity was recorded for up to. observed, possibly due to the early post-conditioning ime point.
10 minutes.

it ot st 2918, Gr
B/

+ Data collection is ongeing for engrams at 14 days after fear leaming. The current sample size is insufficient for " Botter ot ad, 202
Data was analyzed in Wolfram Mathematica using custom scripts. statistical analysis. We intend to continue the study this Fall for my Honour's project.




Nicolas Henao (Dr. Peter Hedlin)

Postoperative cognition in elderly patients: is there an association with their preoperative
baseline

Background: Postoperative cognitive decline is a complication among adults
undergoing surgery. This study examined changes in cognitive performance
after surgery and whether preoperative frailty was associated with
postoperative cognitive change.

Methods: We conducted a retrospective cohort study of 114 adults aged =60
years at Royal University Hospital (RUH) or Saskatoon City Hospital (SCH).
Preoperative cognition was assessed using the Montreal Cognitive
Assessment (MoCA) and frailty using the Edmonton Frailty Scale (EFS).
Postoperatively, patients completed an alternate MoCA. Pre- and
postoperative scores were compared using Wilcoxon signed-rank tests;
frailty-cognition associations were assessed using Spearman correlations.
Results: The cohort had a mean age of 71.1 years (66 males, 48 females). In
SCH, total MoCA scores did not significantly change, although declines
occurred in domains. In RUH, total MoCA scores significantly decreased,
with additional declines in delayed recall and the MoCA Memory Index
Score (MIS). Greater preoperative frailty was associated with poorer
preoperative MoCA performance in SCH, but not RUH. Frailty was not

significantly associated with postoperative MoCA change in either cohort.

Conclusion: Older surgical patients demonstrated postoperative declines in
cognition and domains, particularly in RUH. Preoperative frailty was
associated with baseline cognitive performance in SCH but did not predict
postoperative cognitive change.
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Postoperative cognition in elderly patients: is there an

association with their preoperative baseline?

Nicolas Henao-Romero, Ally Seifert, Mary Walker, Darcie Earle, Peter Hedlin

Introduction

Cognitive deficits following surgery such as

perioperative cognitive disfunction (POCD) and

are common

complications among older

0% while POD has an

| 65 years of age.

g et al, 2025; al., 2014). The

etiology of these cond ; been associated

as well as biological factors

Yu et al,, 2025), Therefore, this

imed to examine the risk factors

associated with cognitive decline after surgery.
We hypaoth

1. Cognitive function will significantly decline

The study cohort consisted of 114 elderly
patients (=60 years of age) who underwent
preoperative consultation at the Pre-Assessment
i RUH)
). Patients
i1
I] a8 m- Edmonwn Frailty Scale
(EFS). Fu]lnme SRS they were i
with an alternate version of the MoCA and lht
onfusion Assessment Method (3 AM and
CAM-ICU). Finally, a retrospective chart
review was conducted for cach  patient.
Statistical analyses included the Wilcoxon
signed-rank  test to  compare pre-  and
postoperative and Spearman’s rho
correlation to a between frailty
and cogniti
]
i
9
3

%
]

e
B

e e

Table 1. Descriptive Statistics. The study cohort
d of 114 patients, including 6
with a mean

Results
1. Postoperative Cognitive Decline: Evidence of Significant Changes After Surgery (SCH vs RUH)

SCH

I Fre-0P
[ Post-OP

Education years

2
&
i
a
g
B

Visues patialExecu

Figure 1. Comparison of preoperative (black) and postoperative (red) performance across individual
domains and summary measures of the Montreal Cognitive Assessment A) in SCH and RUH

1 cohorts. In the SCH cohort, no significant change was observed in total MoCA score
following surgery. In contrast, the RUH cohort demonstrated a significant postoperative decline in
wotal MoCA score, with additional significant changes ol everal individual cognitive
domains and the MoCA Memory Index Score (MIS) (*p < 0.05). These findings suggest greater
postoperative cognitive decline among patients undergoing surgery at RUH vs SCH.

1, Association Between Frailty and Cognitive Change Following Surgery

Pre GF MOCA Total ws Fraiity Duiferemce MOCA Total va Fraifty

"
R-square

surgery. Scatter
d preo

Figure 2. Assoc i frailty and cognitive performance before and a
plots demons| the relationship between Edmonton Frai 8 (EFS) scores
MoCA total scores (left) and change in MoCA total score following surgery (right) in the S
RUH cohorts. Each point represents an individual patient. Solid lines represent linear regres
with shaded areas indicating the 95% confidence intervals. R* values are shown for each regre
model. Higher EFS scores indicate greater frailty.

Conclusion
This study demonstrates
postoperative  declin in  overall
pcrl‘ﬂmanr.e and selected cogniliv

significant
cognitive
domai

changes in naming and

rpreted with caution

arighility within these

5 greater frailty was

ciated with poorer cognitive performance in

cohort, whercas this relationship was

rved in the RUH cohort. Furthermore,

ficant association wag observed between

operative in MoCA

ohorl. The I'mdmgs slgEest

that although frailty ma d with

ne cognitive vulne some surgical

ong, il may not in plain

magnitude of postop cognitive
change.

Future Directions

1. Multivariable analysis to  identify
independent  predictors  of  postoperative
cognitive decline.

2. Retrospective analysis of comorbid s
ined ons, and other perioperative risk
fac!

3. Risk-prediction models to identify high-risk
atients and guide targeted interventions.
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Hani Rukh-E-Qamar (Dr. Scott Adams)

Development and Evaluation of LifeLine: A Mixed-Methods Study of an Al-Powered Mental
Health Application

Background: Marginalized populations face higher depression and anxiety
rates, pointing to health inequities. Artificial intelligence and mobile
applications may address these inequities by creating continuity in care
between patients and their providers and offering more immediate
psychosocial support.

Objective: This study aimed to explore users’ perceptions of trustworthiness,
acceptability, empathy, privacy, reasons for disengagement, and appropriate
boundaries of use.

Methods: Saskatchewan adults used LifeLine for three weeks, with
engagement data, weekly user-experience ratings, an exit survey, and virtual
semi-structured focus groups collected. Qualitative data were analyzed using
Braun and Clarke’s thematic analysis with deductive Health-ITUEM
mapping. Quantitative data were descriptively analyzed using medians, IQRs,
and engagement counts.

Results: Among eight participants, ease of use remained at the highest-rated
usability dimension across the three-week study (Mdn=4.00; IQR narrowed
from 3.00-5.00 in Week 1 to 3.75-4.00 in Week 3), whereas perceived
helpfulness and emotional support remained lower.[GU1] Qualitative

findings identified that participants valued reminders, chatbot support, and

personalization but raised concerns about tone, speed, privacy, and trust.
Health-ITUEM mapping identified 54 negative and 42 positive occurrences,
concentrated on error prevention and information needs, respectively.
Conclusion: Sustained engagement with the application depends on features
being useful, responsive, trustworthy, and relevant to needs.

[GU1]To ensure the abstract is balanced we may want to present the highest-
rated dimension as well as the lowest-rated dimension.
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+ Marginalized populations face higher 1=/ Recruftment & ”'?;mmm 3. Data Collection This pilot study highlights that mental health

depression and anxiety rates, pointing to P npplluatlons require a complex approach to

inequities within the healthcare system ', ? wi Ssul‘ceed.d ith applicati

/ intelligence (Al) and mobile elle ustained engagement with applications
ha\f‘e the poté.mial to addr —_— }) appears to depend on whether features are

these inequities by creating continuity in care perceived as useful, responsive, trustworthy,

between patienl:s and thei.r pm iders and 1. Aduls 218 years: A s g and relevant to users’ nleéds. .
% Tk Strengths included a mixed-methods design

and repeated usability assessment; limitations
were the small sample (n = 8), short 3-week
study period, and limited generalizability.
Future development should priori

meaningful personalization, intuitive
functionality, privacy and trust, and tools that
help users translate self-monitoring into
actionable insight and ongoing support.

an Al-enabled mental health and
platform that integrates sclf-
management t provider connectivity,
mood and medication tracking, virtual
appointments, and an Al-powered companion
to support ongoing mental health care.

Figu re 1: LiEcLi_m'.- Patient-Facing 5. Data Anslysis
Mobile Application Group Discussion Ouasthative Anslysis
B(l_n E ulan ¢ thematic

Learn more about our app below:

.
Ustuleness B«nm Trust,
Culturnl Sakety N-dn‘-mx:u mapping*

RESULTS

Table 1: Pasticipant Demographi Figure 3: Comparison of Positive and Negative Health-ITUEM Oceurrences

Tabie 1. Paricipant Demogriphics [n = 1) lealth IFLAMN Eamtrat Anshysi

] wm

! .
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OBIJECTIVES

This study had two primary objectives:

i & hef for c-alualna miobile

1. To examine how user experience and Jourmal of biomeical infarmatics, 2013
engagement varied across the 3-week study
period.

2. To explore users’ perceptions of the Al tool's
trustworthiness and acceptability, including - We thank the study paricipants, the LifeLine
perceptions of Al empathy, privacy, reasons " s \ development team, and re: stafl’ who supported
for disengagement, and appropriate L . recruitment,  data col
boundaries of use. : ? acknowledge the Univer

of Medicine for its support, The 5
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PowerPoint and Canva.




Ethan Schultz (Dr. Evyn Peters)

Patient Experiences During Treatment as Predictors of Response to Ketamine for Treatment-
Resistant Depression

This study evaluates the safety and efficacy of intranasal racemic ketamine for
treatment-resistant depression (TRD), and examines predictors of treatment
response. Forty five inpatients with TRD were treated on up to four
consecutive days with 50, 75, or 100 mg doses. Symptoms were measured
pre- and post-treatment using the Symptom Checklist-90 (SCL-90) and the
Suicidal Ideation Attributes Scale (SIDAS). The SCL-90’s Interpersonal
Sensitivity subscale was used to measure self-consciousness and feelings of
inferiority. Patient experiences during treatment were measured using two
subscales of the Mystical Experiences Questionnaire: positive mood and
dissociation.

Ultimately, 28 participants (62.2%) were responders (defined as a 50% or
greater reduction in depression scale scores). Suicidal ideation and
interpersonal sensitivity scores also declined significantly. Positive mood
(euphoria) during treatment was a significant positive predictor of treatment
success, but dissociation had no predictive value. The treatments were

relatively well-tolerated: systolic blood pressure increased only modestly, and

no participants needed medication to manage blood pressure during
treatment. There were no serious adverse events; the most common adverse
effects were sedation, dizziness, and numbness.

Overall, these findings suggest that intranasal ketamine is safe and effective
in TRD. However, long-term outcomes were not assessed, and further
research is needed.
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Introduction

Methods

Sample Characteristics

Treatment-resistant depression
(TRD) is associated with high
morbidity, functional impairment,
and increased suicide risk.!
Traditional antidepressants often
require weeks to take effect and
have low remission rates for
patients with TRD.? Ketamine
therapy has emerged as a viable
alternative with rapid and powerful
antidepressant effects.
Biochemically, ketamine functions
by blocking NMDA receptors in the
brain, which ultimately initiates a
repair process called
synaptogenesis. However, itis not
well understood how patient
experiences during ketamine
administration modulate efficacy.?

Study Design & Population: Data was collected prospectively from 47 depressed inpatients (unipolar or bipolar) completing a
standardized IN ketamine protocol. Two patients did not complete the full treatment course, leaving 45 participants.

Treatment Protocol: Patients received IN ketamine spray (50-100 mg) on four consecutive weekdays. Doses were adjusted based

Mean
Age 36.5
# of Psychiatric Medications 3.6

on patient weight and tolerance. Blood pressures were measured at baseline and every 30 minutes for 90 minutes. n

Outcome Measures: Symptom Checklist (SCL-90) subscales were used to assess depression as the primary outcome and IPS as| |Female 32
a secondary outcome. The Suicidal Ideation Attributes Scale (SIDAS) was added later as an additional secondary outcome. The MDD 34
Mystical Experiences Questionnaire was used to measure ketamine-induced euphoria (Positive Mood subscale) and dissociation GAD 2

(Transcendence of Time and Space subscale). Participants reported adverse effects using structured checklists.

Statistical Analysis: Scores for depression, suicidal ideation, and IPS before and after treatment were analyzed using paired t-
tests. Linear regression was used to determine whether MEQ subscales predicted depression change scores.

PTSD 16
SuD 10
ADHD 10

Results

5 )
—o—( |
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/
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Synthesis

of ketamine's anti effects®

Objectives

1) Evaluate the efficacy and safety of
intranasal (IN) ketamine for patients
with TRD being treated at Royal
University Hospital (Dubé Centre &
Mental Health Short Stay Unit).

2) Explore the effect of ketamine on
interpersonal sensitivity (IPS; i.e.,
self-consciousness, feelings of
inferiority, sensitivity to criticism) as
a secondary outcome.

3) Determine if depression
improvement is influenced by
subjective experiences (i.e.,
euphoria, dissociation),
hemodynamic changes, or adverse
effects experienced during
treatment.

Overall Efficacy: Depression (t(44) = 10.66) and suicidal ideation (t(30) = 8.55) decreased significantly (both had p <.001). Excluding the 12 participants with medication
changes did not meaningfully impact these findings or their statistical significance (t(32) = 8.71 and t(21) = 7.14, respectively; both had p <.001). Overall, 62.2% of participants
were treatment responders (defined as having a depression score decrease of >50% from baseline). IPS scores also decreased significantly (t(44) = 9.37).

MEQ Subscales: There was a significant effect for the Positive Mood subscale (b = .45, B = .56, t(41) = 4.47, p <.001), but the Time and Space subscale was not significantly
correlated with clinicalimprovement (r=.10, p=.53).

Adverse Effects: There were no severe adverse events. The most common adverse effects were sedation (48.9% of participants), dizziness (40.0%), numbness (26.7%), and
blurry vision (20.0%). No statistically significant relationship was found between depression score change and number of adverse effects by participant (r =.02, p =.92).

Hemodynamic Effects: No patients needed medication to control blood pressure. The highest possible dose (100 mg) was associated with mean blood pressure increases of
10.9 mmHg (systolic; SE = 1.05) and 7.0 mmHg (diastolic; SE =.76).

Mean Score

Treatment Outcomes

W Pre-treatment
[ Post-treatment

Depression
(n=45)

suicidal Ideation
(n=31)

Interpersonal Sensitivity
(n=45)

Change in Depression Scale Score

Ketamine-Induced Euphoria & Depression Improvement

10 20
MEQ Positive Mood Subscale Score

Conclusions

References

Overall Efficacy: IN ketamine delivers rapid, profound reductions in
depressive symptoms, suicidality, and IPS in TRD. Itis also relatively well-

tolerated.

Role of Positive Mood: Positive mood and euphoria during treatment

strongly predicted therapeutic success. Dissociation had no predictive value.

Implications: Further research into the link between ketamine-induced
euphoria and clinical improvement could help inform how ketamine therapy

is delivered in the future.

1) Li, G., et al. (2019). All-cause mortality in patients with treatment-resistant depression: A cohort study in
the United States population. Annals of General Psychiatry, 18, 23,

2) Heerlein, K., et al. (2021). Real-world evidence from a European cohort study of patients with treatment-
resistant depression: Treatment patterns and clinical outcomes. Journal of Affective Disorders, 290, 1-9.

3) Hashimoto, K. (2025). Are “mystical experiences” essential for antidepressant actions of ketamine and
the classic p ics? European Archives of Psychiatry and Clinical Neuroscience, 275, 1333-1346.

4) Dao, R. et al. (2023). Utilization of ketamine for Major Depression. Journal of Exploratory Research in

Pharmacology. 8. 342-347.
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Chloe Argue (Dr. Sabira Valiani)

Connect-ICU: Implementing human-centered communication solutions to improve patient and
family-centered care in the ICU

Background: Patient and family-centered care in the ICU is often threatened
by human and system factors, preventing effective communication. This
summer research project is under the Connect-ICU program of research,
which aims to leverage communication technology to improve patient and
family-centered care (PFCC) in the Intensive Care Unit (ICU). It is
hypothesized that the development of a communication strategy using “low
tech, high impact” communication tools will improve PFCC outcomes while
reducing burnout of healthcare providers.

Objective: We sought to develop surveys to understand 1) PFCC outcomes
and 2) ICU healthcare provider burnout and workload.

Methods: We reviewed the literature and found relevant surveys capturing
aspects of PFCC and healthcare provider burnout and workload. All surveys
questions were copied verbatim into an Excel spreadsheet and reviewed by
the project team for repetitiveness and relevance to the project. Repetitive
and irrelevant questions were removed. The spreadsheet was reviewed by
patient family partners (for PFCC survey) and healthcare providers on the
team. We performed pilot testing with the Connect-ICU research team.
Results: We created two survey tools that will measure relevant outcomes for

the Connect-ICU communication strategy implementation.
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Background and Rationale

Patient and family-centered care in the ICU is often
threatened by human and system factors,
preventing effective communication. This summer
research project is under the Connect-ICU program
of research, which aims to leverage communication
technology to improve patient and family-centered
care (PFCC) in the Intensive Care Unit (ICU). Itis
hypothesized that the development of a
communication strategy using “low tech, high
impact” communication tools will improve PFCC
outcomes while reducing burnout of healthcare
providers,

Qur research team has used human-centered design
to co-create solutions to current challenges with
communication in the ICU. These solutions include
communication tools which are easily
implementable into clinical practice, require minimal
resource utilization, and have the potential for a
significant impact on the quality of PFCC in the ICU.
These co-created solutions can be combined and
tailored to each ICU's unique needs, to develop a
low-resource, high-impact communication strategy.

The implementation project will seek to improve
PFCC while reducing healthcare provider workload.
However, there are no widely-accepted survey
instruments to assess these outcomes.

The abjective of this specific project under the
Connect-ICU umbrella project was to create surveys
on Redcap to assess PFCC outcomes and ICU
healthcare provider burnout and workload.

‘We sought to develop surveys to understand:

1) PFCC putcomes
| 2) ICU healthcare provider burnout and workload

Patient-Family Survey Methods

The Patient-Family Surveys were created based on 3
proposed surveys: Patient Perception of Patient-
Centeredness Revised (PPPC-R), Quality of
Communication (QOC), and Family Satisfaction with
Care in the Intensive Care Unit-24 (FS-ICU-24).
Survey questions were pasted verbatim into an Excel
document and were cross-checked for
repetitiveness and assessed for exclusion.

As survey instruments are often analyzed together,
we erred on the side of keeping whole survey parts
in. Therefore FS-ICU questions on ICU environment,
assessment of pain and symptoms were kept in,
while we removed the majority of the QOC survey
as questions were either repeated or not relevant. In
the Excel document, modified questions were
created (where needed) for ICU patient family
members, and ICU patients. Decisions to include and
exclude were reviewed by Patient Family Partners .
Using included questions modified for the ICU-
Family and ICU-Patient, 2 dedicated surveys were
created for ICU patient family and ICU patients. Each
survey had 4 parts:

Part 1. F5-1CU24 — Satisfaction with Care

Part 2. FS-ICU24 — Satisfaction with Information and
Decision Making

Part 3. Perception of Patient Centeredness =
Revised

Part 4. Overall Communication

Surveys were pilot tested with Patient Family
Partners. Patient family partners agreed on
inclusion/exclusion of questions in the Excel
document.

Edits were then made for clarity when reviewed
by the Provincial Research Facilitator of the

| Anesthesia Department.

ICU Healthcare Provider Survey Methods

All proposed surveys (Barriers to Care, Measure of
Moral Distress, Nursing Activities Score, Mini Z
Worklife and Burnout) were reviewed.

Survey questions were pasted verbatim into an Excel
document and surveys were cross-checked for
repetitiveness. Questions that were not relevant to
the purpose (i.e. those related to individual
healthcare provider-patient communication like eye
contact, full attention or those related to dying or
getting sicker) were excluded.

As survey instruments are often analyzed together,
we erred on the side of keeping whole survey parts
in. Decisions to include and exclude were reviewed
by healthcare providers.

Survey was pilot tested with healthcare
providers and survey edits were suggested by the
Provincial Research Facilitator of the Anesthesia
Department, reviewed, and edited for clarity.

Two survey tools were created that will measure
relevant outcomes for the Connect-ICU
communication strategy implementation, for both
PFCC outcomes and ICU healthcare provider
burnout and workload.
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Stefanie Kiriazopoulos (Drs. Tracy Wilson & James Stampien)

Emergency Department Use of Analgesia for Acute Musculoskeletal Pain in Children

Musculoskeletal (MSK) injuries are common reasons for pediatric
Emergency Department (ED) visits and are frequently associated with
significant pain. However, pediatric pain remains challenging to assess and
manage. Previous work identified variation in analgesia practices between
Saskatchewan EDs, prompting investigation into factors associated with
analgesia administration.

A retrospective chart review was conducted of patients aged 0-16 presenting
with acute MSK injuries between 2022 and 2024 across four Saskatchewan
EDs: Regina General Hospital (RGH), Pasqua Hospital (PH), Jim Pattison
Children’s Hospital (JPCH), and St. Paul’s Hospital (SPH). Demographic,
triage, injury, pain assessment, pre-hospital analgesia, and analgesia
administration data were extracted. Associations with ED analgesia use were
assessed using chi-square, Mann-Whitney U, and Kruskal-Wallis tests.
Among 3,488 patients, 54.1% received ED analgesia. Analgesia
administration varied significantly by site (JPCH 69.8%, SPH 51.3%, PH
44.9%, RGH 36.1%; p<0.001). Significant associations with analgesia use were
also identified for pre-ED analgesia use, pre-treatment pain severity, and ED
shift. Age, sex, EMS arrival, injury type, and year of presentation were not
associated with analgesia administration.

Analgesia administration for pediatric MSK injuries varied across

Saskatchewan EDs and was associated with patient and presentation factors.
These findings highlight opportunities for targeted interventions to improve
equitable pediatric pain management.
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* Pain mmon in pediatric emergency care.
Nearly 60% of childhood emergency Study Population:
department (ED) visits involve pain, with
musculoskeletal (M‘)l\r injuries among the
most common cau:

Significant variation in ED analgesia
administration persisted across
* 3,488 pediatric patients with acute MSK injuries were included across four Saskatchewan Saskatchewan emergency departments,
emergency departments (2022-2024): suggesting that local practice patterns and
) ) « Jim Pattison Children’s Hospital (JPCH): system-level factors may influence pediatric
Tlmelv and effective pain management is :

i e pain management.
. Unmanaged childhood pain can lead Pasqua Hospital (PH): 964 : )

to lifelong harms like medical care avoidance * Regina General Hospital (RGH): 831 Analgesia use was associated with patient
and heightened pain sensitivity.? + St. Paul's Hospital (SPH): 150 ’“"1 p";“""tw',' factors :ncl:(i;l;)g pt:'le;t-E-D

. EEe ; < : z e analgesia use, pain severity, an shift.
Despite growing clinical guidance, children’s Overall median age was 11.3 years (IQR 5). i P ¥
pain remains under-recognized and under- Overall sex distribution of 51.4% male (n=1,794) and 48.6% female (n=1,694). Demographic factors, including age and
treated, particularly in the ED setting. The most common triage categories were “lower extrem (41.7%, n=1,455) and sex, were not associated with analgesia
“upper extremity injury” (35.3%, n=1,231). administration, suggesting that diffe
Analgesia was administered to 54.1% of ED pediatric patients overall (n=1,887). in treatment were not explained by patient

demographics alone.

Qur previous analysis of this Saskatchewan
cohort demonstrated significant variation in
analgesia administration between emergency
departments, prompting further investigation Table 1. Patient, Injury, and Presentation Factors Associated with ED Analgesia Use Statistically significant associations with
into factors associated with analgesia use. Factor A iation with ED Teraiainse P-value CTAS and injury characteristics lacked

clear clinical patterns, warranting further
Site Rate of analgesia use varied significantly between hospital EDs. <0.001 investigation,

Identify patient, injury, and presentation Pre-ED Patients who received analgesia before presenting to the ED were less ~ <0.001 These findings identify opportunities for

factors associated with emergency analgesia use likely to receive additional analgesia in the ED (45.3% vs. 57.5%). targeted quality improvement initiatives to

department analgesia administration for : : x : e promote timely and equitable pediatric pain

pediatric musculoskeletal injuri Pre-treatment  ED analgesia use increased with documented pain severity (mild 44.0%, <0.001 management across emergency departments.
pain severity moderate 50.9%, severe 63.9%; severity not documented 59.6%).

“ ED shift at Greater rate of analgesia use during the evening shift (16:00-23:59; <0.001
Retrospective chart review of pediatric time of triage  56.9%) and night shift (01] 00-07:59; 57.3%) than during the daytime
patients presenting with acute MSK injuries (08: 5:59; 49. . Giffin NA Lu.dtiu. R, Poonai N Hr»lmcs A, Wright
across four Saskatchewan EDs: chma
General Hospital (RGH), Pasqua Hospital Canadian pe rri cmcrgc
(PH), Jim Pattison Children’s Hospital Emerg Med. 2024 Sep

(JPCH), St. Paul’s Hospital (SPH). . Pate JT, Blount RL, Cohen LL, and Sm:lh Al
L 2 L “hildhood Medical Experience and Temperament
Included patients aged 016 years with acute as Predictors of Adult Functioning in Medical

MSK injuries (e.g., fractures, sprai trains, * ions Id Health Care.
and dislocations) presenting between January N 69.8 5
2022 and December 2024, 3: Rupp‘] Delaney hﬁ Inadequate analgesia in

5 % " 0 20 40 &0 80 mdmlm. Ann Emerg Med. 2004
Data extracted from electronic medical 43 503,

records included demographics, triage Figure 1: Proportion of pediatric patients receiving analgesia in the ED by site. Regina . Alexander J, Manno M. Underuse of analgesia in
characteri: jury characteristics, pain General Hospital (36.1%, n=300), Pasqua Hospital (44.9%, n=433), St. Paul’s Hospital (51.3%, very young pediatric patients with isolated painful
assessments, pre-ED analgesia use, ED n=77), and Jim Pattison Children’s Hospital (69.8%, n=1077) (p < 0.001). injuries. Ann Emerg Med. 2003 May;41(5):617-22.
analgesia use, and ED length of stay.

Primary outcome was use of ED analgesia. Additional Findings: Acknowledgements

Descriptive statistics and bivariate analyses * No significant associations were identified with patient age, sex, EMS arrival, injury type,

were performed using chi-square, Mann— or year of presentation. This project was supported by the College

Whitney U, and Kruskal-Wallis tests to Statistically significant associations were observed with CTAS, injury region, triage of Medicine 2026 Dean’s Project Program

identify factors associated with analgesia category, and mode of injury vever, these variables did not demonstrate clear clinically and conducted through the Department of
interpretable patterns. Emergency Medicine.
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Hannah Kolkman (Dr. Angelica Lang)

Ergonomic interventions to reduce shoulder demand in farmers: A pilot study

Shoulder disorders are highly prevalent among farmers due to high levels of
exposure to known risk factors, such as extreme or repetitive postures. The
purpose of this study was to evaluate two different ergonomic interventions
aimed at reducing shoulder demand during farm-related tasks. Thirty adults
without shoulder pain completed four sets of farm-related lifting tasks,
including different combinations of lifting heights and implements. Each
participant received two interventions in randomized order: 1) a video
describing posture cues and 2) a shoulder activation exercise protocol.
Humeral and scapular angles were extracted for each task and assessed using
statistical parametric mapping (SPM) and two-way repeated-measures
ANOV As. Post-intervention lifting postures showed the greatest change after
the cues, but only in the low lifting tasks. When examined by intervention
order, it was revealed that only those who received the cues first exhibited a

lasting effect on lifting postures throughout the testing period. These results

suggest that immediate, positive effects from a short-term ergonomic
intervention are possible in a healthy population, which can help direct
further research on shoulder pain in a farmer-specific demographic.




Ergonomic Interventions to Reduce Shoulder
Demand in Farmers: A Pilot Study i

and A cultural Health

Hannah M. Kolkman'?, Denise Balogh', Joel L. Lanovaz?, & Angelica E. Lang’

'Canadian Centre for Rural and Agricultural Health, College of Medicine, University of Saskatchewan *College of Kinesiclogy, University of Saskatchewan

* Musculoskeletal disorders (MSDs) are « Both interventions resulted in
highly prevalent among farmers [3]. Exercises improved humeral kinematics during

Ergenomic Cues | the low lifts, with the ergonomic
C'f”al“f the most mm;nosnly;e?ohrted MED + 3-minute video describing posture 3'“ wmp| Set2 mmp)] Setd wmp| Sel cues being the most aﬁectﬁ,f&,
of farmers in rural Saskatchewan is cuss for safer lifling practices

shoulder pain [2]. i . .
paint [ 15 min. break Lower humeral elevation signifies

Ergonomic . in:swen?ms I‘f:lﬁv helr; Exercises Cues lifting the load closer to the body and
minimize shoulder strain and preven Exercise Protocol | q reducing force demand at the
MSDs during work tasks: 1], + 10 exercises, each targeting different Set1 mmp| Set2 mmp| Set3 wp| Setd shoulder.
urpose: to assess two ergonomic muscles to activate the entire
P t t i les to activale the ent »
interventions aimed at reducing shoulder shoulder complex 15 min. break The positive effects from the cues
demand during farm-related lifting tasks. Figure 3: Possible orders of protocol execution prevailed past the washout period,
suggesting retention of knowledge

+ 31 healthy adults from a convenience Overall Change in Humeral Elevation From Ergenomic Interventions Providing individuals with these
sample who were free from shoulder - i ergonomic recommendations  may
pain or injury participated in this study ! s encourage them to apply the cues to
(15 males, 16 females, age 26 £ 7). . or cues their own work tasks.

Al icipants wer il ith ical ’ . ’
mofi‘gﬁt 2§|:ulr§ r:;rak:;tr{tlg?; ‘:mt laofrfa?k While previous ergonomics research
motion of the humeri, scapulae, and / has shown improved kinematics from
thorax. L ; longitudinal interventions [4], these
findings suggest that immediate
effects from a  short-term
intervention are possible.

Further research is needed to

evaluate the effects of these
Figure 1: Placement of motion capiure markers 3 B . . . ) ¥ interventions on musculoskeletal pain
Participants performed 4 sets of 3 & N g : 80 ¥ iche the di 1I1‘e| in a farmer-specific demographic.
overhead lifts and 3 floor-to-waist lifts

each with a milk crate (Fig. 2), seed bag, + The cues resulted in reduced humeral elevation throughout the whole lift, while the

and pail. exercises showed a reduction only in the second half of the lift (Fig. 4).
[1] Adebiyi et al. ANZSOM, 74(4), 2026.

TS I Myt M SaARIOR Ao n = 17 received ergonomic cues first [2] Friesen & Lang. J Occup Environ Med, 64(3),
DHTerant Intervintion Qrders: Bag Low n = 14 received exercise protocol first 2022
[3] Osborne et al. Am J ind Med, 55(2), 2011

- 4] Tsang et al. Eur J Appl Physiol, 118(4), 2018.
Cues first: 1l 4 el W

* The |_n|ua1 decrease in humeral Acknowledgments
elevation was maintained after
the washout period (Fig. 5).
URIVERSTY OF SASKATCHEWAN
Exercises w College of Medicine
Figure 2: Bag low task. ; : l + The initial decrease in humeral MEDICINEUSASK.CA

Statistical parametric mapping (SPM) elevation returned to baseline

UNIVERSITY OF SASKATOHE
and two-way repeated-measures after the washout period (Fig. 5). Coll e ?K' g I
ANOVAs (time x intervention) assessed Figure 5: Change in maximum humeral elevation angle (+ ollege of Kinesiology
the &ﬁacis of aach rtervention on I;baiwuen nleruerﬂnns. and inke amlm rxdars during KIRESIGLOGT USASH.CA

humeral and scapular angles.

Maian Elsvation Diftesese] '}
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Jasmin Ogren (Drs. Tracy Wilson & James Stampien)

I Might as Well Just Suffer at Home": Understanding Emergency Department Utilization and
Decision-Making Among Individuals Living with Chronic Pain

Background: Chronic pain drives substantial healthcare utilization, including
disproportionate emergency department (ED) use among a relatively small
group of patients. Frequent ED use is increasingly recognized as an indicator
of inadequate pain management. This study examined ED utilization and
decision-making among individuals living with chronic pain in
Saskatchewan.

Methods: An online mixed-methods survey collected demographics, pain
characteristics, ED experiences, reasons for attending or avoiding the ED,
and open-ended feedback. Preliminary quantitative analyses used descriptive
statistics and chi-square or Fisher’s exact tests.

Results: Among 279 respondents, 52.1% reported a pain-related ED visit in

the previous year. Common reasons for seeking ED care included pain

severity (60.4%), fear of serious illness (44.2%), uncontrollable pain (44.2%),
and new or unusual symptoms (40.3%). Despite this, 90.4% reported
avoiding the ED during a severe pain episode, most commonly because of
long wait times (80.7%), previous negative experiences (64.8%), perceived
lack of benefit (61.4%), and fear of stigma (51.1%). ED avoidance was
associated with previous negative ED experiences (p=.002), not feeling
believed by ED staff (p<.001), and inadequate pain treatment at the ED
(p<.001).

Conclusion: Preliminary findings suggest a tension between needing the ED
during severe pain and avoidance shaped by previous negative care
experiences.
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“I Might as Well Just Suffer at Home”:
Understanding Emergency Utilization and Decision-Making
Among Individuals Living with Chronic Pain

UNIVERSITY OF
SASKATCHEWAN

Jasmin Ogren, Stefanie Kiriazopoulos, Mohammad Jamil, Waleed Janjua, James Stempien, Tracy Wilson

Introduction

Chronic pain is common and contributes to
substantial healthcare utilization, including
Emergency Depariment (ED) visits.

People living with chronic pain account for a
disproportionate number of ED visits."

Frequent ED use is recognized as an
indicator of inadequate pain management.2

In Saskatchewan, ED overcrowding and
limited access to specialized chronic pain
care may further complicate timely,
appropriate pain management.

Existing research has largely focused on
patient experiences of chronic pain care
within the ED.**

Less is known about who uses the ED,
what drives decisions to seek care during
pain crises, and why some patients choose
to avoid the ED.®

Objectives

. Identify factors influencing decisions to
seek or avoid ED care during severe pain.

. Describe patterns and predictors of pain-
related ED ulilization in Saskatchewan.

. Explore experiences and perceptions of
ED care among individuals living with
chronic pain.

Online mixed-methods survey of individuals
living with chronic pain in Saskatchewan,

Recruitment: convenience sampling using
posters in Saskatchewan EDs/clinics, social
media, and community distribution.

Survey: demographics, pain characteristics,
healthcare utilization, ED experiences,
reasons for attending or avoiding the ED,
and open-ended responses.

Preliminary quantitative analyses included
descriptive statistics and associations
assessed using Pearson x* or Fisher's
exact tests.

Data collection is ongoing.

Results

Sample

n=279 + T76.7% aged 25~ 54 years -

79.2% 53.5%

chronic pain =5 years constant pain

86.7% identified as women

58/100

mean pain rating

521 % reported 21 pain-related ED visit in the past year

Severe pain

Concern for serious iliness

Uneontrollable pain

New or unusual symptoms
Figure 1. Mest commonly reported reasons for seeking ED care: multiple responses permitted.

Shorter pain duration, mere ED use: Participants with <5 years of chronic pain were more likely
to report ED use than those with >5 years of pain (66.7% vs 48.0%,; x*(1)=4.71, p=.030).

42.3% 47.9% 54.7%

dissatisfied with care felt pain was nol taken experienced stigma or
seriously negative attitudes

68%

left with pain
unchanged or worse

76.3% reported that negative ED experiences had contributed to avoiding future care.

Long wait timas

Previous negative experisnce
Felt the ED would net help
Fear of stigma

Figure 2. Most commonly reported reasens for aveiding ED care during a severs paln episode.
Multiple responses permitted.

Table 1. Associations between prior ED care experiences and subsequent avoidance of ED care,
Factor Avoided ED Care
Cverall ED exporisnce OF 7% wilh a negative expesionce va 84.1% with a positive/noutral exparience
Fuoeling bolieved 96. who felt not fully belioved by ED staff vs 73.5% who folt oflen/always beloved
Adequacy of pain treaiment 96.6% wha felt inadequabely trealed al the ED vs 74.3% who feli adequately treabed
All gsseciations shewn won salisticaly sgrifcant (<0.05)

pvalus

ED use was not associated with having a regular pain-care provider or residence.
ED avoidance was not associated with having a regular pain-care provider,

Conclusions

Preliminary findings suggest a tension
between needing the ED during severe
pain episodes and actively avoiding it.

Severe, uncontralled, or concerning
symptoms prompted ED visits, while long
wail times, stigma, perceived lack of benefit,
and prior negalive experiences contribuled
o avoidance.

Experiences of care appear particularly
important: negative ED experiences, not
feeling fully believed by staff, and
inadequate pain treatment were associated
with subsequent avoidance.

Ongoing data collection and qualitative
analysis will explore how ED experiences
and self-management strategies shape
future care-seeking decisions,

These findings may inform emergency and
primary care strategies to improve chronic
pain care pathways, reduce avoidable ED
use, and improve patient experiences of
chronic pain care.

References

1. Dépetteau A, Racine-Hemmings F, Lagueux E,
Hudon C. Chronic pain and frequent use of amergency
departme systematic review. Am J Emerg Med.
2020;38(2):358-63.

2, Felix F, Qliveira E, Silva SC, Agualusa L. The overuse
of the emergency department at a multidisciplinary pain
clinic by patients with chronic pain: A cross-sectional
study. Cureus. 2023:15(1):a33757.

3. Punches BE, Brown JL, Soliman S, Johnson KD,
Freiermuth CE, Walker Q, et al. Patient pain
experieances and the emergency dapartment encounter:
‘Aqualitative analysis. Pain Manag Nuwrs.
2022;23{4):391-6.

4, Poulin PA, Nelli J, Trembday S, Small R, Caluyong
MB, Freeran J, et al. Chronic: pain in the emengency
departmel pilot mixed-methods cross-sectional
study examining patient characteristics and reasens for
presentations. Pain Res Manag, 2016,2016:3092391,
5. Sherglll ¥, Rice D, Smyth C, Tremblay S, Nell J,
Small R, et al. Characteristics of frequent users of the
emergency department with chronic pain. CJEM.
2020;22(3):350-8.

Acknowledgement

This project was supported by the College of
Medicine 2026 Dean's Project Program and
conducted through the Department of
Emergency Medicine.




O'FT;P
il
\\ /.

“Rove

m‘?'e

Abdullah Qureshi (Dr. Anil Sharma)

Diagnostic Delays in Otolaryngology: A Wait time and Cost Analysis of Cone-Beam CT
Compared with Multidetector CT

A diagnostic test is only useful if patients can access it in time. Timely, and
cost-effective imaging is central to specialty care, yet multidetector CT
(MDCT) and cone-beam CT (CBCT) pathways have rarely been compared in
real-world practice. This retrospective chart review examined 133
Otolaryngology (MDCT) and 106 Oral and Maxillofacial Surgery (CBCT)
patients to compare diagnostic wait times, clinical visit burden, and cost.
CBCT patients experienced significantly shorter imaging turnaround (8.5 vs.
61.5 days) and faster result review (10 vs. 80 days; both p<0.0001), along with
fewer clinical encounters (1 vs. 4 visits; p<0.0001) and less cumulative travel
distance for patients (13 vs. 68 km; p=0.020). CT acquisition costs were
modestly lower for CBCT ($314 vs. $369; p<0.001); however, total patient-
borne costs were contingent on insurance coverage, with uninsured CBCT
patients potentially paying more than their MDCT counterparts ($538.49 vs
$450.68). Because imaging modality was tied to specialty referral rather than
randomized, these findings inherently reflect differences in care pathway as
much as imaging technology itself. Overall, CBCT-based pathways
meaningfully reduce wait time and healthcare utilization, though cost
advantages depend on funding structure, supporting further research to try

and isolate the effect of imaging modality on access and outcomes.




SASKATOON
ORAL SURGERY

¥

AVENUE ENT

Diagnostic Access, Patient Burden, and Cost Comparison of
Cone-Beam CT versus Multidetector CT for Otolaryngology

INTRODUCTION METHODS

[ 4 a——

1) Hospital-based multidetector CT (MDCT)
increases delays and visits

+ Research demonstrates median of 108 days from ENT
specialist to treatment decision for neck masses’
MDCT not accessible in the clinic and require
additional appointment

A: Clinic-based CBCTZ, B: Hospital-based MDCT?

2) Saskatchewan continues to face
substantial CT access pressure

8,048
patients

Currently on the
provincial CT waitlst*

82 days

10% of patients wait
longer than 82 days to
receive a CT!

3) Clinic-based cone-beam CT (CBCT) may

streamline care while upholding clinical

accuracy in Otolaryngology

+ CBCT offers comparable depiction of sinuses
compared to MDCT®

American Academy of ENT recognizes CBCT for its
utility in ENT diagnostic imaging®

60 days

Target for non-
urgent imaging in
the province*

Comparison of CBCT and MDCT for sinonasal imaging”

OBJECTIVES & HYPOTHESIS

1) Compare diagnostic timelines and number of patient
visits between CBCT and MDCT.

2) Compare public and private costs, including travel,
parking, productivity loss, and rural burden between
CBCT and MDCT.

Hypothesis: CBCT will be associated with
shorter diagnostic timelines, fewer trips, and
lower patient costs than MDCT.

: Abdullah Qureshi, Tanish Patel, Hamza Arshad, Dr. Kabir Virdi, Dr. Russell Murphy, Dr. Anil Sharma

UNIVERSITY OF SASKATCHEWAN

College of Medicine

MEDICINE.USASK.CA

2]

Study Design

+ Retrospective
chart review

+ Clinics in
Saskatoon, SK [

+ ENT specific CT
scans: sinuses,
salivary gland,
temporal bone,
facial bones

1) Baseline characteristics

Characteristic

Demographic
Age,years—mean+SD  48.41 156

Sex, n (%)

Female
Male

77 (57.9)
56 (42.1)
Residence, n (%)

Urban 104 (78.2)

Rural 29(218)

Clinical Characteristics

Surgery planned, n (%)

Yes 81(60.9)

No 52 (39.1)

Not Documented 0(0.0)

4) Patient cost breakdown

7001 el g-2019m

B Produciyloss (3<00001)
B paning (penoa)
800 T sean,f mnsured

g 8

Mean cost per patient (CAD §)
8

MDCT (ENT)
CT cost: publicly funded T eost
(n=133)

MDCT (ENT)  CBCT (OMFS)
n=133 n=106

sa16
ifuninsured

often
(n=106)

MDCT Cohort (ENT)
* Hospital
based

+ Jan 2019

P onwards

CBCT Cohort (OMFS)

it

« Clinic based

* Saskatoon
Oral
Surgeons

« Jan 2024
onwards

~

RESULTS

table

P-value

4521200

57 (53.8)
49(462)

70 (66.0)
36 (34.0)

43 (40.6)
47 (44.3)
16 (15.1)

[

Data Collected R

1) Demographics
age, sex, postal
code

2) Timeline
initial visit, CT
order date, CT
completion date,
CT review date

3) Productivity
number of clinic
vists, total trips

4) Costs
5 imaging cost,
physician

Outcomes Analysis

= Using
GraphPad
Prism

1) Primary

Outcomes

+ CTorderto
completion time

+ Cost breakdown
for either specialty

+ Descriptive
stalistics

- Median (IGR)
for wait ime

2) Secondary

Outcomes

+ CT order to review
with clinician time

+ Number of clinical
encounters

+ Distance travelled
per patient

= Mean SD for
cost

+ Mann-Whitney
U and Fisher
exact tests for
significance on
boxplot graphs.

J

2) CT Order - completion time

Wait time (days)
8 g

H

CBCT

1 Mesan o ine)
*+ (p<0.0001)

Vean =795

Mean =237

5

—

3) CT order - review time

600 =3 - e (o)
e

¢ = (p<0.0001)

Time to result review (days)

.

Mean = 1128 =

e
Wen=253

cacT
(OMFS)
(n=108)

MDCT

(ENT)
(1=132)

with

et cect
(ENT) (OMFS)
(=131) (n=101)

CBCT with

lower wait time:

median CBCT 8.5 d vs MDCT 61.5d

5) Total driving distance per patient  6)

=
5

Total Driving Distance (km)

CBCT (OMFS)

uninsured

Mean travel, productivity, and parking costs were all

significantly lower for CBCT than MDCT

« This advantage is contingent on insurance

coverage

Significantly lower total driving distance with CBCT
than MDCT (p=0.020), suggesting reduced travel

burden

MDCT
(ENT)
(n=133)

=0.020)

Total visits per patient

shortened order to result review time:
« median CBCT 26.8d vs MDCT 112.8d

Number of clinical encounters

3 — Median (box line)
Mean = (p<0,0001)

—emzaz

1 -

cBCT
(OMFS)
(n=106)

cact
(OMFS)
(n=106)

woCT
(ENT)
(1=133)

CBCT required significantly fewer visits than MDCT,
streamlining diagnostic workup :

+ mean CBCT visits 2.1 vs MDCT 4.1 per
patient

CONCLUSIONS
1) CBCT associated with significantly faster

imaging turnaround then MDCT
* Median time CT order to completion: 8.5 days for
CBCT vs 61.5 days for MDCT (p<0.0001) (panel 2)

2) CBCT pathway imposes lower health-

system utilization and patient travel burden
+ Fewer median clinical encounters and travel
distance for CBCT vs MDCT (p<0.0001 and
p=0.020) (panel 586)

3) CBCT cost advantage contingent on

insurance coverage
+ CBCT cost significantly exceeded MDCT cost
assuming no patients were covered for the cost of
imaging ($538.49 vs $450.68)

4) Data agrees with current literature
+ ~57 day week wait for CT scan in 2024, close to
61.5 days identified in this study®
Cost-benefit analysis from Singapore demonstrated
CBCT cost of 187.50 vs. 475.13 for MDCT. Our
results are directionally congruent, but show more
conservative reduction®

LIMITATIONS

1) Unequal Cohort comparisons
+ Temporal mismatch between CBCT data (2024 onwards)
and MDCT cohort (2019 onwards) < wait times can
change over time
+ CBCT has specialty referral pathway - same day CBCT
pathway via OMFS clinic may deflate wait times

2) Assumptions in Cost Analysis
+ Travel distance derived from first three letters of postal
code
+ Productivity loss estimated using wage/time assumptions
rather than direct measurements
+ Exact CBCT payerfinsurance status was unavailable

3) Generalizability and Interpretation
+ Single health region comparison in Saskatoon, SK
* Results not applicable to indications where CBCT is
inappropriate (head and neck masses, deep neck
infections, etc)

FUTURE DIRECTIONS

1) Prospective design with randomization to MDCT or CBCT
referrals only from ENT -> decrease confounders

2) Identify # of patients with insurance coverage for CBCT and
% coverage - increase accuracy

3) Measure outcomes to see if faster pathway leads to

appropriate treatment = ensure safety in addition to efficiency

4) Measure patient overall satisfaction and access with either

imaging modality
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Hassan Sabir (Dr. Rabia Shahid)

Understanding Gaps and Needs in Diabetes Care During Hospital Discharge

Background: Hospital discharge is a vulnerable transition for patients with
diabetes, particularly when treatment regimens are modified without patients
fully understanding the changes. Limited evidence has examined diabetes-
specific discharge education from the patient’s perspective.

Methods: A cross-sectional survey of patients with diabetes admitted to
medical and surgical units at two tertiary care hospitals assessed, prior to
discharge, awareness of changes to the diabetes management plan, discharge
education received, and comfort managing diabetes at home.

Results: Of 113 participants, 88.5% (n=100) had type 2 diabetes, and 61.1%
(n=69) were medical admissions. Only 38.9% (n=44) were fully aware of
changes to their management plan; 44.2% (n=50) were unsure or unaware. At
discharge, 38.1% (n=43) received no verbal or written diabetes instructions,
and 44.2% (n=50) received complete hypoglycemia education. At home,
41.6% (n=47) felt very comfortable and 21.2% (n=24) somewhat comfortable
managing diabetes. Lack of discharge instructions was more frequent among
surgical patients (47.7%) than among medical patients (31.9%), and complete
hypoglycemia education was less frequently provided to surgical patients
(36.4%) than to medical patients (49.3%).

Conclusion: Important gaps exist in diabetes discharge education, and these

gaps were more pronounced among surgical patients. Standardized, patient-
centred discharge education may improve preparedness for safe self-
management.
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BACKGROUND

Hospital discharge is a high-risk transition for
patients with diabetes. Medication regimens are
frequently altered during admission, and patients
who do not understand these changes are more
susceptible to post-discharge medication errors and
adverse events."

Despite guideline recommendations for structured
diabetes education and discharge planning, no
standardized diabetes-specific discharge protocol is
in place at our centres, and limited evidence has
examined the quality of this education from the
patient’s perspective. Also whether these gaps differ
between patients admitted to medical and surgical
services remains unclear.

OBJECTIVES

Primary: To evaluate diabetes-related discharge
education and identify gaps in patients’ awaren
understanding, and readiness for self-management
after hospitalization.

Secondary: To compare these outcomes between
patients admitted to medical and surgical services.

MATERIALS & METHODS

Design: Cross-sectional survey.

Setting: Medical and surgical inpatient units at
Royal University Hospital (RUH) and St. Paul’s
Hospital (SPH), two tertiary care hospitals in
Saskatoon, SK.

Participants: Adult inpatients with
surveyed prior to discharge.

diabetes,

Instrument: An investigator-developed self-report
survey (16 closed-ended and 1 open-ended item, ~15
minutes) assessing awareness of changes to the
diabetes management plan, diabetes-specific
discharge education received, and comfort managing
diabetes at home. Responses were collected in
REDCap.

Analy Descriptive  stat were performed
using IBM SPSS Statistics v.31. Pearson’s chi-square
test was used to compare categorical outcomes
between medical and surgical groups.

Ethics: USask Behavioural Research Ethics Board
(BEH #5224); Saskatchewan Health Authority
operational approval.

Exploring Gaps and

Table 1. Baseline characteristics (N = 113)

Age group (years)

18-30 4(3.5)

31-45 17 (15.0)
46-60 23(20.4)
46 (40.7)

276 23(20.4)

61-75

Sex

Female 54 (47.8)

Male 59 (52.2)
Type of diabetes

Type 1 13 (11.5)

Type 2 100 (88.5)

Admitting service

Medical 69 (61.1)

Surgical 44 (38.9)

Figure 1. Discharge education gaps by service

M Medical (n=69) [ Surgical (n = 44)

No verbal or written instructions

I 315% (n=22)
]

47.7% (n=21)

Incomplete hypoglycemia education

I o 3% (=34)
I > 5% (1=25)

Not fully comfortable at home

40.6% (n=28)

I
I 31.6% (n=14)

20 40 60 80
of patients in that group reporting the gap
Proportion of each group reporting the gap; higher is worse. ‘Incomplete
hypoglycemia education” = partial or none; ‘not fully comfortable”=
neutral, somewhat or very uncomfortable.

Diabetes Management a

Hospital Discharge
H. Sabir?, R. Shahid?

Table 2. Survey responses, full cohort (N = 113)

Awareness of changes to the
diabetes plan

Very aware — fully understood 44 (38.9)
Somewhat aware — needs more

information 19(16.8)

Neutral — unsure if changes were

rads 19(16.8)

Slightly unaware — did not fully

understand AV

Not aware at all 11(9.7)

Diabetes instructions received at
discharge

No verbal or written instructions 43(38.1)

Verbal and/or written instructions 70(61.9)

Education on identifying / managing
hypoglycemia
Complete 50 (44.2)

Partial 29(25.7)

None 33(29.2)

Comfort managing diabetes at home

Very comfortable 47 (41.8)

Somewhat comfortable 24 (21.2)

Neutral 20(17.7)

Somewhat uncomfortable 16 (14.2)

Very uncomfortable 6(5.3)

Percentages are of the full cohort (N = 113). One response to the
hypogiycemia iter was missing (0.9%)

ent of Medicine — University of Saskatchewan, Saskatoon, SK, Canada

Table 3. Medical vs. surgical patients

Me I | Sur | vailie
(n=69) | (n=44)
Discharge Instructions: 0.091

None received 22(319) 21(47.7)

Hypoglycemia Education:

Complete 34 (49.3)

Partial 16 (23.2)
None 18(26.1)
Comfort Managing Diabetes At Home:
Very comfortable 28(406) 19 (43.2)
Somewhat comfortable 13 (18.8) 11 (25.0)

Neutral 12(174)  8(182)

Somewnhat

uncomfortable 2(174)  4(9.1)

Very uncomfortable 4(5.8) 2(4.5)

ervice. p-values: Pe:
One hypoglycemia response missing (

CONCLUSIONS

Substantial gaps exist in diabetes education at hospital
discha of patients received no verbal or written
diabetes instructions, fewer than half (44. ) received
complete hypoglycemia education, and only 38.9% fully
understood the chang ade to their management plan in
hospital.

Gaps were more pronounced among surgical patients, who
more often reported receiving no discharge instructions
and less often received complete hypoglycemia education.
Standardized,  patient-centred  discharge  education,
deliberately extended to surgical services, may improve
preparedness for safe self-management after discharge.

REFERENCES

(4):370-377
ah N, Kulasa K, et al. Diabetes medication reconciliation at
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Anjali Saxena (Dr. Cody Lewis)

Testing Wisely: Assessing the Appropriateness of Allergen Testing in Saskatchewan

Background: Allergy testing in Saskatchewan primarily involves specific IgE
tests and IgE panels. Such testing is costly compared to routine laboratory
tests, yet ordering practices are not limited by number or specialty. Ordering
trends in Saskatchewan may deviate from national guidelines such as
Choosing Wisely, however there is a paucity of allergy testing data to inform
quality improvement measures.

Methods: Retrospective analysis of Laboratory Information System allergy
testing data was completed across six parameters, including available IgE
tests, ordering frequency, test volume per patient, ordering physician

specialty, positivity rates, and cost. A proposed model of 5 specific IgE tests

per patient was utilized for comparison.

Results: 76,576 tests were ordered from January 2023 to April 2026. 37 tests
were available and 23.73% of total tests ordered were non-specific panels. The
mean number of tests per patient exceeded the proposed model overall and
for 6/17 specialties. 28.89% of all allergy tests ordered had positive results. An
estimated 26.15% of testing supply costs was calculated as potential savings
when utilizing the ordering threshold and abolishing panel usage.
Conclusion: Excessive testing and panel usage in Saskatchewan deviates from
best practices. A 5-test limit may improve allergy testing at a system level.

Page 177

//



E UNIVERSITY OF
SASKATCHEWAN

Testing Wisely: Asse

ing the Appropriateness of Allergen Testing in Saskatchewan
Anjali Saxena, Ninad Mehta, Ahmed Mostafa, Cody Lewis

College of Medicine, University of Saskatchewan

INTRODUCTION

Allergen testing in Saskatchewan (SK)
involves specific IgE tests and IgE panels.
Best practices: Current testing practices
deviate from established guidelines
through broad allergen panel usage and
the absence of restrictions on the number
of tests ordered."? A 5-test-per-patient
model has been suggested (Alberta
Precision Labs) to improve test utilization.?
Cost: Allergy testing is substantially more
expensive than many routine laboratory
investigations.* Optimizing utilization will
reduce unnecessary expenditure.

The lack of comprehensive allergy testing
data limits the ability to monitor
utilization patterns, assess testing
appropriateness, and support quality
improvement initiatives.

Hypothesis: Allergy testing in SK deviates
from best practice guidelines through
frequent use of panels and excessive testing,
surpassing necessary healthcare costs.

OBIJECTIVES

. Quantify the frequency of various IgE
blood tests ordered.

. Evaluate the volume of allergen tests and
rounds ordered per patient and compare
across provider specialties.

. Determine testing positivity rates.

. Calculate cost savings to the healthcare
system with appropriate test utilization.

METHODS

Retrospective analysis of allergy blood
tests completed across SK (Jan 2023- Apr
2026)
Analysis included:
Available IgE blood tests
Ordering frequency of tests
Ordering physician specialty
Volume of tests per patient*
Test positivity rates
Cost analysis of current spending*
* indicates comparison to the proposed 5-
test-per-patient model

Objective 1. Frequency of Various IgE Tests Shows High Proportion of Panels Utilized

RESULTS

Objective 4. Expenditure Reduction Possible
with Proposed Model

RESULTS

n=37
O3 Inhalant=10

+ A tenius
+ Box elder tree pollen
« Catdander

+ C. herbarum

« Dandelion

« D. pteronyssinus

« Dog dander

* Horse dander

« House dust

« Timothy grass

I Food =20
+ Aimond + Peanut
* Brazil nut + Peanut Ara H2
+ Cashew nut + PeanutAra H8
+ Crab + Pecan
«Eggwhite  * Pistachio
«Fish (cod)  * Scallop
«Hazelnut  * Shrimp
* Lobster * Soybean
* Milk + Walnut
« Oyster * Wheat

[ Insect=5 Specific IgE
+ Honey Bee Venom . 76.27%

+ Paper Wasp -

* White Faced Hornet

* Yellow Homet

* Yellow Jacket

[ Panel =2

* Food (Milk, Egg, Cod, Wheat, Soy, Peanut) )
« Inhalant (A. tenius, Box elder tree pollen, Cat dander, C. 2023 2024 2025 2026
Herbarum, Dandelion, Dog dander, House dust mite, House Year

dust, Timothy grass) Cost of ordered Specific IgE and panel tests
Figure 1. Of the 37 available IgE test, 2 are broad allergen panels (A). 23.73% of tests ordered were Estimated cost of Specific IgE using 5 tests per patient

panels, leading to additional specific IgE testing (B).
Objective 2. Volume of Testing Crosses Suggested Thresholds

Figure 4. Annual cost of ordered tests (Model A)
compared to 5-test-per-patient model with only
specific IgE tests (Model B) show potential
savings of $133,477.25 (26.15%).

A
B:

Extremely Excessive Acceptable
More than 10 5 or fewer
22.92% 59.90%

TOTAL TO
PATIENTS | TESTS ROUNDS

ROUNDS OF
TESTS PE TESTING n= !Z 728
PATIENT | PER PATIENT patients

1 Mildly Excessive
10 or fewer

Figure 2. Mean number of tests per
patient exceeds 5 (suggested
threshold) across complete data set
(A, B) and for certain specialties (C).
This finding must be considered in the
context of SK’s limited number of
Allergy and Immunology providers.

(g}

CONCLUSIONS

Panels are used significantly compared to
specific IgE tests for allergy testing in SK
Excessive numbers of allergy tests are
ordered with high rates of negative results
Costs of allergy testing can be lowered with
use of a 5-tests-per-patient system

Average number of tests
per patient
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Objective
[ Borderline Result "
0.35 - 0.70 kIU/L Positive Result (28.89%)

8.01% B 0.71-3.50 kIU/L . )
(14.08%) Figure 3. Negative results

are most common across all
specific IgE tests (59.85%).
9 L I Nacaart e b

= 17.50- 49.99 KIUL 28.89% ofiresultswere b ey e P

(3.28%) positive; literature review 2 zationin Abert (PPTX), Aberts;
50 a0 B revgaled several r_eports in

(1.42%) which allergy testing
positivity was 35%-55%.>¢

reatments to Question.
sation/allergy-clini

B 3.57-17.49 kKIUL
(8.93%)

n=58401
Specific IgE
Tests

B Negative Result
<0.35 KIUL
59.85%

wnoglobulin € in 7,824 adult
e study.

I No Result Reported
ex. Insufficient Volume > 100.00 KIUL
25% (1.42%)
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Ally Seifert (Dr. Peter Hedlin)

Assessment of Post-Operative Delirium in the Geriatric Surgical Population

Postoperative delirium (POD) is an acute and fluctuating disturbance in
attention, awareness, and cognition that is common among older surgical
patients. Subclinical and hypoactive delirium may be difficult to recognize,
resulting in incomplete documentation and challenges with continuity of
care. This study sought to evaluate the utility of the Chart-based Delirium
Identification Instrument (CHART-DEL), assess and compare methods for
identifying POD, and explore gaps in the clinical documentation of POD.
Using an established cohort of patients aged 265 years who underwent major
surgery at Royal University Hospital, we conducted a retrospective chart
review using CHART-DEL. Postoperative delirium identified by CHART-
DEL was compared with standardized assessments using the confusion
assessment method 3D-CAM and/or CAM-ICU, and discharge summaries

were reviewed for mention of POD. Among 51 patients, 15.0% had evidence
of delirium and 7.8% had probable delirium. CHART-DEL identified
probable or uncertain delirium in 15% of patients compared with 7.0%
identified by 3D-CAM/CAM-ICU. Delirium was inconsistently documented

in discharge summaries, with no mention in 33% of multifactorial delirium

cases and 25% of probable delirium cases. These findings demonstrate the
utility of CHART-DEL in identifying potential cases of POD and highlight
opportunities to improve recognition and documentation of delirium.
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Assessment of Postoperative Delirium in the Geriatric Surgical Population

Ally Seifert, Nicolas Henao-Romero, Dr. Peter Hedlin

INTRODUCTION

= Postoperative delirium (POD) is an acute and fluctuating
disturbance in attention, awareness, and
cognition following surgery, particularly among older
adults.?
Hypoactive delirium is the most common form of delirium
and presents with drowsiness and decreased
responsiveness, which can easily be missed, especially in
the absence of appropriate screening tools. 34
Accurate recognition and documentation are important
for continuity of care, as incomplete documentation in
the medical record, such as in the
may limit clinicians’ awareness of a patient's
postoperative course.
Qur clinical research team within the Department of
Anesthesiology has established a cohort of ents aged
65 years and older who underwent major surgery at Royal
University Hospital (RUH). Using this cohort,
we conducted a retrospective chart review using
the Chart-based Delirium Identification Instrument
(CHART-DEL).

OBJECTIVES

Identify and characterize cases of delirium not detected
by the postoperative confusion assessment method (3D-
M and CAM-ICU) using CHART-DEL.

Compare CHART-DEL, 3D-CAM and CA
the detection of POD.

Examine documentation of POD in patient discharge
summaries across subclinical and overt delirium groups

METHODS

The study utilized our previously established cohort of
patients aged 65 years and older who were assessed at the
Pre-Assessment Clinic and underwent major surgery at RUH
between June 4 and July 31, 2025, or between May 22 and
June 17, 2026. Following surgery, patients were assessed
using the 3D-CAM and CAM-ICU. A retrospective chart
review was subsequently conducted using CHART-
DEL. Clinical documentation, including nursing notes and

ian progress reponts, was reviewed for key indicators
of delirium, including terms such as ‘disorientation,’ ‘altered
mental status,” and “acute confusion,” as well as evidence of
CAM criteria.

RESULTS

Table 1. Descriptive Statistics.

e

Mote. *Patient age at time of pre-operati

RESULTS

1. Delirium Status: 15% of Patients had Evidence of Delirium and 7.8% had Probable Delirium

a b

Delirium status based on 30-CAM, CAM-ICU, CHART-DEL Delirium status based on CHART-DEL

utA UTA  Probable
uttitactoral 9% s 5% yncertain
Delirium W 59%
5.9%
Subclinical 2
5%
Subelinical 1
2%

Negative
78%

Complete Negative
6%

No evidence
78.4%

- FUS

Minirsal evidence. Gne Positive CAM-ICU on the 1EU
Flow sheqt or Cases wherd thord is minimal mention of
canfusion with o description, no details sbout the
‘canfusion, and the next day ro further comemant

TR - v croercu- s no sdance

Hegative CHART-DEL: No svidonce

Subiclinical 1 30-CAM +, CAMHICU -, CHART-DEL: No swidence.

Uncertain (10-40%)

Subclinical 2 0-CAM -, CAM-ICU -, CHART-DEL: Minimal evidonce

. Al Confusion Assessment Method (CAM) features
Aeute oRset of dissriont

Multifactoral Detirium esern, cation o
lucinaticns, stpecislly with evidence of reversibility

30-CAM -, CAMAEU -, EHART-BEL: Probable wi pout-
o0 complisations
Full Positive 30-CAM ¢, CAM-ICU +, CHART-DEL: Prabable

Uneompletereancelled)

Unable to Analyse Uincomplotefeanceliod]

Figure 1. Delirium Status. Delirium status among the study cohort (n=51). a) Patients were categorized based on results from postoperative
3D-CAM/CAM-ICU assessments and retrospective chart review. Negative, patients who did not complete post-operative 30-CAM/CAM-ICU

sment, and na evidence of deli charts unavailable atthe time of analysis (n=3) or
surgery cancelled {n=1). b) CHART-DEL groupings, with the corresponding likelihood of POD indicated in brackets.

2. Comparison of Assessments: CHART-DEL is More Sensitive Compared to 3D-CAM & CAM-ICU

Table 2. Gomparison of Assessments

CHART-DEL (n=47)

Probable Uncertain 3D-CAM

4 (8. 3(6.4%) £ 21(4.7%) 3(7.0%)

Note. * Four patients were not assessed by

3. Discharge Summaries Failed to Mention Delirium in all Subclinical and Uncertain delirium, 33%
of Multifactorial Delirium, and 25% of Probable Delirium Cases

a b
[T — Olcharge Summasy (CHART-GEL)

@ ContuslonDetkhum Mestionsd  § NotMentionsd ® ContusioniDelitiems bisniianed

o

P
Figure 2, Mention of Delirium in
Discharge Summaries
Percentage of discharge

ummaries in which delirium
was mentioned (dark blue) or not
mentioned (light blue) among a
subclinical 1and
multifactorial delirium, and full
positive delirium groups, or b)
uncertain and prabable delirium
groups, as defined in Figure 1.

CONCLUSIONS

15% of patients had some evidence of d
and 7.8% had probable delirium in this study cohort.

CHART-DEL identified additional cases of potential POD
compared with  point-in-time  3D-CAM/CAM-ICU
assessments, supporting its utility for retrospective
identification of delirium

POD is likely under-documented in the medical record.
One patient with a positive 3D-CAM had no mention of
delirium in their chart. Among patients in the subclinical
groups, th discharge summaries contained no
mention of confusion. Additionally, 33% of multifactorial
delirium cases and 25% of probable delirium cases had
no mention of delirium or confusion in their discharge
summaries.

This study is limited by its small sample size and ongoing
data collection; further investigation in a larger geriatric
surgical cohort

FUTURE DIRECTIONS

Expand the Study Cohort: Continue chart review and
analysis to increase the sample size and strengthen
characterization of POD in the geriatric surgical
population.

Examine Length of Hospital Stay: Investigate the
association between delirium and length of hospital stay
within the expanded cohort.

Improve Clinical Documentation: Further characterize
gaps in delirium documentation in discharge summaries
to identify opportunities to improve communication and
continuity of care.

REFERENCES

etal. European Society of Anaesthesiology evidence-
based and consensus-based guideline on postoperative delirium.
European Journal of Anaesthesiology 34, 1
3

Prevention, Recognition and
5. Sakaguchi, F. H. & Lenert, L. A, Improving Continuity of Care via the
Discharge Summary. AMIA Annu Symp Proc 2015, 1111-1120 (2015).

ACKNOWLEDGMENTS
RUH Pre-Admission Clinic Staff

College of Medicine, Office of the Vice-Dean Research
(Dean's Project Funding)

Department of Anesthesiology Staff, Darcie Earle (Provincial
Research Facilitator)

UNIVERSITY OF SASKATCHEWAN
@ College of Medicine
DEPFARTMENT OF ANESTHESIOLOGY, PERIOPERATIVE

MEDICINE AND PAIN MANAGEMENT
MEDICINE USASK.CA




O'FT;P
il
\\ /.

.e
QOVEM@

Lauren Smith (Drs. Alison Oates & Valerie Caron)

Moving Minds: A Scoping Review of Walking Interventions in Mild Cognitive Impairment, Early-
Stage Dementia and Alzheimer’s Disease

Mild cognitive impairment (MCI) and dementia are associated with declines
in mobility, gait and independence. Walking interventions may help
maintain physical function and independence. Aim: identify and describe
walking-based interventions in individuals with MCI, early-stage dementia,
or Alzheimer’s disease, focusing on intervention dosage and walking-related
outcomes. Methods: a scoping review was conducted using the Joanna Briggs
Institute framework. Five databases were searched from inception to 2026.
Studies were included if they involved individuals with MCI, early-stage
dementia, or Alzheimer’s disease, evaluated a walking-based intervention
lasting longer than 4 weeks, and included a walking outcome measure.
Results: Fourteen of 2,554 articles were included, with wrong intervention
being the most common reason for exclusion. Walking, gait or aerobic focus
was the most common intervention focus (38%). Interventions averaged 3.3
sessions/week and 63 minutes/session, with moderate intensity most
commonly prescribed. Walking outcomes varied, with the 6 minute walk test,
Timed Up and Go, spatiotemporal parameters, and walking speed amongst
most reported. Conclusion: Walking interventions vary in design, dosage and
outcomes, emphasizing need for more consistent reporting and outcome

selection to establish walking prescriptions for those with MCI and early-

stage dementia.
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Moving Minds: A Scoping Review of Walking Interventions in Mild

Cognitive Impairment, Early-Stage Dementia and Alzheimer’s Disease

Lauren Smith, Lauren Roberts, Alison Oates, Valerie Caron

Introduction

* MCI and dementia are associated
with declines in mobility, gait and
independence.!

* Walking interventions may support
physical and cognitive function.?

* Maintaining walking ability may
promote self-initiated physical
activity and independence.!

Objective

« Toidentify and describe walking-
based interventions within a
MCl/Dementia/Alzheimer’s disease
population with a focus on dosage
and outcomes for walking.

Methods

* Methodology: Joanna Briggs Institute
(JBI) scoping review methodology.*
+ Databases: Medline (OVID), Embase,
CINAHL and PubMed.
« Search period: database inception-
2026.
* Screening: two independent
reviewers, third reviewer for conflicts.
In n I
« Population: MCI, early stage dementia
or Alzheimer’s disease
* Intervention: Walking-based, z4 weeks
* Qutcomes: Walking-related function,
ability, quality, physical activity, or
subjective rating
Exclusion Criteria
» Severe dementia/Alzheimer's disease
Parkinson's related dementia
Any other neurological condition
Animal studies
Age > 55 years
Surgery & pharmaceutical interventions
Interventions with no walking
component
No outcome to assess walking
Review articles

We gratefully acknowledge InterD

Results:

Identification

Studies from databases
(n=2554)

Embase: (n=804)
PubMed: (n=790)
MEDLIN =586)
CINAHL: (n=374)

— Duplicates
removed (n=276)

Screening
Studies screened (n=2275)
I
—* Studies excluded
(n=2226)
Eligibility
Studies assessed for
eligiblity (n=43)
I—' Studies excluded (n=35)
» Wrong dose (n=1)
Not in English
Wrong outcomes (n=1)
Wrong intervention (n=18)
Wrong study design (n=3)
Conference abstract
Wrong population (n=8]

.
Studies 2
included (n=14) *

.

Intervention

Intervention Group Focus
9%
6%

A

&g

Outcome Measures

Participant Diagnosis Participant Sex

MConly
Alzheimer's disease/dementia only
= Mixed MCI+ Alzheimer's/dementia

Female majority - Malemajority = Notreported

Sample Size Mean Participant Age

Walking-Based Outcome Measure

24% 19%

19%
Timed Up an

temporal Parar Wal

Figure 4. Distribution of walking-based outcome

measures reported acri

ncluded studies.

Primary Outcome Measure

As reported by the study authors, the
primary outcome measures were cognition

<50 w5099 >100 60-69yars = 70-79years - >80years

Figure 1. Participant characteristics of inlcuded studies. Participants (
diagnosis, sample size, and mean participant age across included studies

Length of Intervention (weeks)

*24weeks

Ssessions

2wesks

3sessions

16 wosks

12wesks

Figure 2. Length of walking intervention reported across
included studies.

nd the organiz s below
support of this project.

College of Medicine

* SAGER guidelines recommend clear distinciton and
appropriate reporting of sex and gender.*
23% reported gender, but did not specify how it
was collected, potentially reflecting inconsistent
use of sex/gender terminology.

0% reported both sex and gender.

Sex/gender reporting remains inconsistent across
interventions.

2sessions

1session

Otner

3 1 2 3

# of studies # o studies.

sessions across included studies

= According to the Alzheimer Society of Canada, individuals should get a
minimum of 30 minutes of physical activity per day, at least 5 days per
week for a sum of 150 minutes/week.®

* Interventions averaged 3.3 sessions/week, (~63 minutes/session) exceeding
the 150 minute/week target but falling below the recommended frequency.

« This demonstrates that although there are clear guidelines for physical
activity within this population, the majority of interventions have incorrect
dosage.

Intervention Group Frequency (#/per week)

Figure 3. Weekly frequency of walking intervention

(n=4), gait-related measures (n=3), balance
, and grip strength, feasibility, MMSE
and change in daily step count (n=1 each).

Intensity of Intervention
Exercise intensity was
most commonly
prescribed as moderate
intensity (n=7), followed
by step-based and
individualized intensity
prescriptions (n=2 each),
and resistance-based
intensity (n=1). One study
did not report intensity.

More clinical research interventions are
required to clearly identify appropriate
dosage and intensity for walking based

physical activity and exercise in people

with MCI or early-stage dementia.

iZhang et
“Heidari e

, 2019
201

am et
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Dylan Turner (Dr. Peter Dust)

Perioperative Opioid Agonist Therapy Management: A Literature-Based Review and Policy
Comparison

Patients receiving opioid agonist therapy (OAT) frequently undergo surgery,
creating a challenge between maintaining opioid use disorder treatment,
preventing withdrawal, and controlling acute pain. This report reviews the
available literature and Canadian guidance on perioperative OAT
management. A narrative literature review was conducted using PubMed,
OpenEvidence, and publicly available guidelines and health-authority
documents, supplemented by a province-by-province policy comparison.

The most consistent recommendation is to continue maintenance
buprenorphine and methadone throughout the perioperative period rather
than taper or discontinue, as an interruption risks potential withdrawal,
destabilization, relapse, and overdose without improving pain control or
safety. Acute pain should be treated as a separate problem using multimodal
analgesia and short-acting full-agonist opioids if needed. This reveals a shift
occurring between 2019 and 2021 away from preoperative discontinuation.
Canadian provincial guidance aligns with the literature but is not consistent,

often within larger OAT guidelines, and often inaccessible.

The overall evidence is weak as it is mostly from expert consensus, narrative
reviews, retrospective studies, and case reports, with no randomized
controlled trials and limited data on long-acting injectable buprenorphine.
Standardized protocols integrated into surgical and anesthesia guidelines,
multicentre trials reporting patient-centred outcomes, are still needed.
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Patients receiving opioid agonist therapy (OAT), including
buprenorphine and methadone, often require surgical care.
Perioperative management can be difficult because
clinicians must balance continuation of opioid use disorder
treatment, prevention of withdrawal, and management of
acute pain. Interruption of OAT may contribute to

withdrawal, treatment destabilization, and increased risk of

opioid use disorder recurrence or overdose. Current
literature supports continuing OAT throughout the
perioperative period while treating acute surgical pain
separately.

Objectives

Review the available literature on perioperative
management of OAT.

Compare Canadian guidance and provincial/territorial
recommendations.

Evaluate the strengths and limitations of the current
evidence.

Identify implications for perioperative clinical practice.
Identify gaps in evidence and areas requiring further
research.

A literature and policy review was conducted using:
+ PubMed
de

anadian clinical guidelines
Health-region and provincial health authority documents
Search terms included opioid agonist therapy, opioid
use disorder, buprenorphine, methadone, perioperative
pain, acute pain, and surgery. Titles and abstracts were
initially reviewed, followed by articles, reviews,
guidelines, and policy documents. Canadian provincial
and territorial guidance were compared when publicly
accessible.
The evidence was limited by a lack of randomized
controlled trials comparing OAT continuation, dose
reduction, and discontinuation. Much of the available
evidence consists of retrospeetive and observational
studies, case reports, reviews, and expert opinion,

quidelines

Continuation of OAT
Most reviewed sources recommend continuing
buprenorphine and methadone throughout the
perioperative period.
Discontinuation may contribute to withdrawal, treatment
disruption, and challenges in restarting therapy
Available evidence does not show a clear analgesic or
safety benefit from stopping buprenorphine.
Acute surgical pain should be managed separately from
the maintenance OAT dose using multimodal analgesia,
with short-acting full-agonist opioids when neeessary.

Pain Management
* Patients receiving OAT may require additional opioids
because of tolerance.
Multimodal strategies include acetaminophen, NSAIDs,
regional/neuraxial techniques, local anesthetics, and
ketamine,
Maintenance OAT does not provide analges
surgical pain.

Evidence and Canadian Policy
Evidence supporting continuation is low quality, with no
randomized controlled trials.
Canadian guidance is consistent with continuation of
OAT and separate management of acute pain.
Saskatchewan, Manitoba, British Columbia, and Alberta
guidance support continuation, some policies were not
publicly identified for several other
provinces/termitories.

Evidence Gap

* Relapse, overdose, treatment retention, withdrawal, and
patient-directed discharge, are not reported.

* Evidence for long-acting injectable buprenorphine is
limited.

Perioperative Opioid Agonist Therapy Management: A Literatur
Review and Policy Comparison
Dylan Turner, BA, BKin, Dr. Peter Dust, MD, FRCPS

Conclusions

Current literature and Canadian guidance generally
support continuing OAT throughout the perioperative
period rather than tapering or discontinuing treatment.
Acute surgical pain should be treated as a separate
problem using individualized, multimodal analgesia,
with supplememal short-acting full-agonist opioids

a.nd case reporla- Stand::rdtaed perioperative
protocols incorporated into anesthesia and surgical
workflows could improve consistency of care.
Larger multicentre studies are needed to determine
optimal management across different OAT medications,
surgical procedures, and patient populations

References
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Sameer Ahmad (Dr. Marius Bral)

Doxycycline as an Additive Strategy During Normothermic Ex Vivo Perfusion to Resuscitate DCD
Porcine Kidney Grafts

Kidney transplantation is the preferred treatment for end-stage kidney
disease, yet donor organ shortages continue to limit access. Donation after
circulatory death (DCD) can expand the donor pool, but these kidneys are
particularly susceptible to ischemia-reperfusion injury. Normothermic ex
vivo perfusion (NMP) provides an opportunity to assess kidney function and
deliver therapies during preservation. Doxycycline has anti-inflammatory,
anti-apoptotic, and matrix metalloproteinase inhibitory properties that may
reduce renal injury. This study aims to determine whether doxycycline
administered before procurement, during NMP, or at both stages improves
kidney preservation in a DCD porcine model.

Four experimental groups are planned, with six kidneys per group: NMP
alone, doxycycline during NMP, doxycycline before procurement followed by
NMP without doxycycline, and doxycycline both before procurement and
during NMP. Kidney function will be assessed through renal blood flow,
urine output, vascular resistance, and perfusion pressures. Biochemical
assessment will include perfusate and urine creatinine, blood urea nitrogen,
neutrophil gelatinase-associated lipocalin (NGAL), kidney injury molecule-1
(KIM-1), and inflammatory cytokines. Histological assessment will evaluate

tubular injury, necrosis, apoptosis, inflammation, and fibrosis.

We hypothesize that doxycycline will attenuate ischemia-reperfusion injury,
with the greatest protection achieved through combined administration
before procurement and during NMP. This study will evaluate doxycycline as
an adjunct to NMP and provide preliminary evidence to guide further
investigation of its potential to improve the preservation and utilization of
DCD kidneys.

Keywords: Kidney transplantation; donation after circulatory death;
normothermic ex vivo perfusion; doxycycline; ischemia-reperfusion injury.
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Doxycycline as an Additive Strategy During Normothermic EX

Vivo Perfusion to Resuscitate DCD Porcine Kidney Grafts

INTRODUCTION

The Unmet Need

Kidney transplantation is the optimal treatment for end-stage kidney
disease, but organ supply remains limited.?

Donor after circulatory death (DCD) kidneys can expand the donor pool
but are more susceptible to ischemia-reperfusion injury (IRI), leading to
delayed graft function and higher discard rates.?

1 in 10 patients on the
transplant waitlist receive a
kidney each year.!

Normothermic Ex Vivo Perfusion (NMP)

NMP preserves kidneys at physiological temperature with oxygenated
blood or perfusion solution, allowing assessment and potential repair of
marginal organs.”

It provides a platform to deliver targeted therapies to reduce IRI and
improve graft function.?*

¥ NMP may resuscitate
kidneys that would
otherwise be
discarded.

‘Why Doxycycline?

Doxycycline is a tetracycline antibiotic with pleiotropic anti-
inflammatory, anti-apoptotic and anti-matrix metalloproteinase (MMP)
properties. *

Doxycycline has demonstrated protective effects in experimental kidney
preservation and DCD models, but its role during normothermic ex vivo
kidney perfusion remains incompletely characterized.*®

* Reduces tissue remodelling and injury

+ Inhibits cytokine release and leukocyte
infiltration

* Preserves tubular and endothelial cells

* Maintains perfusion and reduces edema

HYPOTHESIS AND OBJECTIVES

Hypothesis Doxycycline administered before procurement and/or during

normothermic ex vivo perfusion will attenuate ischemia-reperfusion
injury and improve the function of DCD porcine kidney grafts.

Objectives

Compare functional and biochemical Determine the potential of doxycycline to
parameters between doxycyc cated o prove the transplantability of DCD
and untreated kidneys idneys.

% is 2 Evaluate the impact of pre-procurement
kidney injury and protection. loxycycline.

Sameer Ahmad B.Kin, Dr. Mariusz Bral MD, PhD

Four Experimental Groups (n= 6 kidneys per group)

Group 1 Group 2 Group 3 Group 4

Control (NMP only) NMP + Doxyeysline Pre-procurement Pre-procurement
Doxy Doxy + NMP Doxy

Doxycyeline added to
NMP with standard perfusate during NMP Doxycycline

perfusion solution n=6 administered prior to

n=6 ongan procurement

6

Doxyeycline before
procurement and
during NMP
n=6

N

ETHODOLOGY

DCD Model 3. Normothermic

Ex-Vivo

odel of don
circulatory death [ Perfusion

DCD Porcine Donor  Organ Procurement  Normothermic Ex Vivo
Perfusion (with or without
d

Renal blood flow * Serum and urine
(RBF) creatinine

Urine output and BUN
electrolytes NGAL

Vascr KIM-1
EEsistancy Inflammatory

Perfusion cytokines (e.
pressures

Macroscopic
assessment

injury, necrosis)

* Immunohistoche
mistry (apoptosis,
inflammatios
fibrosi

+ Tubular injury
scoring (blinded)

+ Comparison
between groups

Expected Outcomes

Improved renal function (higher urine output, lower creatinine) in
doxycycline-treated groups

Reduced biomarkers of kidney injury and inflammation

Less tubular necrosis and apoptosis on histology

Greatest benefit anticipated in combined pre-procurement + NMP
doxycycline group

Clinical Significance

Could increase the number of transplantable kidneys from DCD
donors

May reduce delayed graft function and improve long-term
outcomes

Provides a platform for targeted therapies during ex vivo perfusion
Aligns with the goal of expanding the organ pool and improving
access to transplantations

EXPECTED RESULTS AND RE DIRECTIONS

Expected Results

+ Higher renal blood flow and urine output in doxycycline-treated
groups.
* Lower serum and urine creatinine levels,
* More stable perfusion parameters (e.g., vascular r
perfusion pressures).
duced Biochemical injur )
Lower levels of kidney injury biomarkers (e.g., NGAL and KIM-I).
Reduced inflammatory cytokines such as TNF-a and IIL-6.

* Less tubular injury, necrosis, apoptosis, and inflammatory
infiltration.
Better preservation of renal microvascular and tubular architecture
in doxycycline-treated groups.
All doxycycline-treated groups are expected to outperform NMP
alone.
The combined pre-procurement + NMP doxycycline group is
expected to show the greatest benefit.

Future Directions

Optimize doxycycline dose, timing, and duration during
kidney preservation.

Investigate protective mechanisms related to MMP activ:
inflammation, apoptosis, and microvascular injury.
Determine whether benefits seen during NMP translate into
improved post-transplant graft function and survival,
Evaluate longer-term transplant outcomes, including delayed
graft function and chronic injury.

Assess the safety and clinical feasibility of adding doxycycline
to NMP protocols.

Explore whether this strategy can rehabilitate marginal DCD
kidneys that might otherwise be declined.
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Ibrahim Al-Azem (Dr. Rick Jaggi)

Assessing Hair Regrowth with Alma-TED™: A Blinded Clinical Study Evaluating TransEpidermal
Delivery and Peptide-Based Therapy for Hair Loss Concerns

PIntroduction: Hair loss affects over half of adults and is linked to reduced
self-esteem, anxiety and impaired quality of life. Current treatments carry
side effects, invasiveness or commitment. ALMA-TED™ is a needle-free
device that uses ultrasound and air pressure to drive a peptide serum across
the stratum corneum. Prior evidence is limited to small, unblinded studies,
which reported 23 to 34% higher hair density at 3 months.

Methods: This prospective, single-centre, assessor-blinded trial enrolled
adults with non-scarring hair loss in Saskatoon. Participants received three
ALMA-TED™ treatments about 30 days apart. The primary outcome is
percent change in terminal hair density (dermatoscopy, blinded shaft
counts). Secondary outcomes are patient-reported visual analogue scale
(VAS, 0 to 10) ratings and blinded Norwood-Hamilton and Ludwig scoring,
assessed at baseline, 30 and 90 days post-last treatment.

Results: In this interim 1-month VAS analysis, 20 participants with baseline
data completed follow-up. Thickness/density improved from a mean of 3.3 to

4.9 (median change +2, p = 0.008) and satisfaction from 3.4 to 5.3 (median

change +1.5, p = 0.006) by Wilcoxon signed-rank test. Self-consciousness did
not change clearly (5.9 to 5.3, p = 0.32). Objective and 3-month outcomes are
pending.

Conclusion: Preliminary patient-reported outcomes suggest improved
thickness and satisfaction after ALMA-TED™. Unblinded findings await
confirmation from blinded objective outcomes.
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Introduction

Hair loss affects over 50% of men and women worldwide and is strongly
agsociated with reduced self-esteem, anxiety, depression and impaired
quality of life.!

arring alopecia preserves the follicle and thus the capacity for

/th, so it is amenable to hair restoration.?

ne drugs (minoxidil, 5-a reductase inhibitors) carry adverse
effects, indefinite long-term use and regression after stopping.? Platelet-
rich plasma and hair transplants are invasive, costly and variable in
outcome.*
Many patients would prefer a treatment that is well-tolerated, needle-free
and low-commitment.
ALMA-TED™ pairs low-frequency ultrasound with Impact Delivery™
air pressure to drive a peptide-rich serum across the stratum corneum,
without injections.
Open-label studies report 23 to 34% increases in hair density at 3
months, mean pain scores of zero and no serious adverse events.
These come from small, unblinded US cohorts.

Purpose

To test whether three ALMA-TED™ sessions improve objective
hair metrics and patient-reported outcomes in adults with non-
scarring hair loss, using an assessor-blinded design.

Methods

single-centre, a or-blind trial at the Face
Cosmetic & Reconstructive Surgery clinic, Saskatoon, SK.
University of Saskatchewan Biomedical Research Ethics Board
approved; written informed consent obtained.

Participants: adults >18 y with clinical signs of non-scarring hair
loss. Excluded: scalp disorders, recent hair-loss therapy changes,
prior scalp surgery, concurrent minoxidil, 5-ARI, PRP or JAK
inhibitors, pregnancy or lactation, systemic illness affecting hair
growth.

Treatment: three sessions about 30 days apart. Scalp priming (30%
impact, 2 min), peptide serum, then delivery at impact (2 min).
Timepoints: baseline, 30 and 90 days post-last treatment.

Primary outcome: % change in terminal hair density (hai

dermatoscopic imaging and blinded manual shaft count (

areas).

Secondary: patient VAS (0 to 10) for thickness/density, satisfaction
and self-consciousness; Norwood-Hamilton and Ludwig scoring by
3 blinded reviewers; inter-rater reliability (ICC).

Analysis: planned mixed-effects ANOVA or Friedman test. Interim
1-month VAS: paired Wilcoxon signed-rank test (exploratory).

Figure 1. Individual V/

Saskatchewan College of Medicine, Saskatoon, Saskatchewan, Canada;

Study timeline
o —o—0—90

Recruitment Baseline Treatment 2 Treatment 3
Ma pril2026  + ment 1 ~30 da 60 days

Pending

Participant flow

Interested Participants)

n=53

ble Participants

n=25
1-month follow-up completed
n=18
Patient-reported V

Satisfaction

Baseline 1 month Baseline

== Improved == Nochange == Worsc @ Group mean

Better / same /|
Median change (1QR)|

Thickness / density +2(0t03) 11/3/2

Satisfaction +1.5(0.8103.3) 12/3/1

Self-consciousness* 0(-2to1) 6/5/5

Table 1. VAS (0 to 10), basline vs 1-month follow-up, n = 16, Wile
sted for multiple

k test, two-sided, normal n (tied differences),

lopecia, hyperhidrosis. Med Clin North Am. 2015
s 36-41.5.

m Acad D
re formula for fer

scores (0 to 10) at baseline and 1-month follow-up, n = 16 paired participants.

Results Con’t

Hair density
Hair shaft counts per em? from one unblinded counter. Blinded student
counts and 90-day counts are pending.

Baseline 1 month

3-month (90-day) follow-up

Change from baseline to 3 months, and whether the 1-month improvement
is sustained, will be assessed along with the correlation of VAS with
objective density.

Discussion

At 1 month, patient-reported thickness/density and
satisfaction improved; self-consciousness did not change
clearly.

VAS is patient-reported and unblinded. Placebo effect,
reduced shedding or hair-quality changes that a shaft
count misses could contribute. Agreement with the
blinded density counts will strengthen validity.

The assessor-blinded design is the main contribution:
earlier ALMA-TED™ studies were open-label. Non-
scarring alopecia preserves viable follicles, so needle-free
transepidermal peptide delivery is a logical fit.

Conclusion

Preliminary patient-reported outcomes suggest improved
perceived hair thickness and satisfaction 1 month after ALMA-
TED™ treatment. Conclusions on efficacy await the 3-month
follow-up and the blinded objective outcomes, which are
pending.
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Ashlynn Hill (Dr. Amit Persad)

Extent of Resection of GBM and its Impact on Patient Outcomes: A Scoping Review

Background: Extent of resection (EOR) is a major prognostic factor in glioblastoma (GBM), yet surgical margins and
outcome definitions are reported inconsistently across the literature, limiting direct comparison between studies.
Objective: To map how the current literature reports EOR and its association with overall survival (OS), progression-
free survival (PFS), and functional status in patients with GBM, and to identify reporting inconsistencies that limit
future meta-analysis.

Eligibility criteria: Retrospective cohort and observational studies (published 2016—present) of adults (=18 years) with
resected GBM per the 2016 WHO definition (including recurrent, butterfly, multifocal, or difftuse GBM) reporting OS,
PES, the Neurological Assessment in Neuro-Oncology (NANO) scale, or Karnofsky Performance Status (KPS).
Sources of Evidence: MEDLINE, PubMed, and Web of Science were searched for studies published from 2016 onward.
Source selection followed the PRISMA-ScR framework using Covidence.

Charting Methods: Data were independently extracted into a custom spreadsheet capturing EOR (continuous and/or
discrete), residual tumor volume, imaging modality used to assess resection, GBM subtype, pre- and postoperative
KPS, NANO, OS, PFS, and demographic characteristics.

Results: Thirty-five studies met inclusion criteria. EOR was reported as a discrete category in all 35 studies, though
definitions of gross total, subtotal, and partial resection varied substantially; only 18 studies reported EOR as a
continuous percentage. OS was reported in all 35 studies, and greater EOR was associated with improved OS in the
majority. PFS was reported in 21 studies but with considerable definitional heterogeneity. Functional outcomes were
captured inconsistently: KPS was reported in 28 studies, often only as a threshold value rather than a continuous
score, while NANO was used in only one study. Seven studies incorporated fluid-attenuated inversion recovery
(FLAIR)-based resection metrics, four of which showed a significant OS benefit. The recently introduced RANO-

resect classification, applied in three studies, consistently showed improved OS with higher resection classes.

Conclusions: Greater EOR is associated with improved survival in GBM across most of the modern literature, but
inconsistent definitions of resection categories, PFS, and functional status limit cross-study comparison and future
meta-analysis. Standardized, volumetric EOR reporting frameworks such as RANO-resect, alongside consistent PFS
and functional-outcome reporting, are needed to strengthen the evidence base.
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Outcomes: A scoping review
Ashlynn Hill, Amit Persad (M.D)

INTRODUCTION MATERIALS & METHODS LITERATURE REPORTS

Exaerepe Saah: MLOUNE
STUDY SELECTION Search Tarma [ DEFINING RESECTION TIERS

Glioblastoma (GBM) is an aggressive, highly + Design: Scoping review following the PRISMA-ScR
invasive brain tumor with a mean survival of only framework, structured with the Population—

12-14 months under maximal treatment. Extent of Concept—-Context (PCC) model.

resection (EOR) is a major prognostic factor, but « Population: Adults {218 ) with resected GBM per

surgical margins and outcome definitions are s T e :
reported inconsistently across the literature. the 2016 WHO dafiktion, including recurrant,
butterfly, multifocal, or diffuse GBM,

"Maximal safe resection” aims to remove as much  + Sources: MEDLINE, PubMed, and Web of
tumor as possible while limiling neurological Science, 2016-present,

deficit. EOR is reported either as a continuous = ; )
percentage or as discrete categories: gross total * Eligibility: Retrospective cohort / obsarvational
(GTR), supramaximal (SupTR), subtotal (STR), or studies reporting OS, PFS, KPS, or the NANO
partial (PR) resection, but the thresholds defining scale.

each category vary widely between studies. DATA CHARTING

Data were independently extracted into a custom
spreadsheet capturing EOR (continuous andfor discrete),
residual tumor volume, imaging modality used to assess

resection, GBM sublype, pre- and postoperative KPS, 3 =1 ° )
OBJECTIVES NANO, O, PFS, and demographic characteristics. CONCLUSION

To map how the current literature reports EOR and

its association with overall survival (0S), Greater EOR is associated with improved survival in

progression-free survival (PFS), and functional GBM across most of the modern literature, but

status in GBM — and to identify reporting ] . inconsistent definitions of resection categories, PFS,

inconsistencies that limit future meta-analysis. and functional status limit cross-study comparison
and future meta-analysis. Standardized, volumetric

EXCLUSION CRITERIA : - = : EOR reporting frameworks such as RANO-resect,

! i alongside consistent PFS and functional-outcome

reporting, are needed to strengthen the evidence
base.
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Mehrnaz Javadian (Dr. Angelica Lang)

Examining shoulder motion in patients with motion-sparing wrist fusion: does this procedure
reduce movement compensations?

Motion-sparing or partial wrist fusions are emerging surgical procedures for
managing refractory pain in advanced arthritis. Unlike total wrist fusions,
these procedures aim to preserve wrist motion and function. However, post-
fusion compensatory changes in movement patterns may predispose this
population to secondary musculoskeletal disorders.

This study investigated scapular kinematics in twenty-two participants with
partial wrist fusion (PF) compared to previously collected data from
participants with total wrist fusion (TF) and sex- and age-matched healthy
controls.

Using motion capture, scapular and humeral movement was tracked during
seven functional tasks. Scapular kinematics (internal rotation, upward
rotation, and anterior tilt) were analyzed at discrete humeral elevation
increments.

Kinematic outcomes were assessed using linear mixed models with group as a
fixed factor and participant as a random effect, run separately for each task
and humeral elevation angle increment.

PF participants demonstrated greater scapular internal rotation and anterior
tilt but similar scapular upward rotation to the control group. Overall, the PF

group’s scapular kinematics more closely resembled those of the control

group compared to the TF group.

Therefore, partial wrist fusion may preserve more normal upper-limb
mechanics. Understanding these compensatory patterns is important to
inform pre-operative decision-making and post-operative rehabilitation to
help prevent secondary upper-limb disorders.
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functional tasks revealed distinct
scapular kinematies profiles for each group.
The partial fusion group showed significantly
fewer and smaller devi: m the control
group’s scapular biomechanics compared to
total fusion.

Prior research from our lab comparing
scapular kinematics between total fusion and
healthy controls showed similar results with
the total fusion group displaying increased
scapular motion during functional tasks.

s
Canadian Centre for Rural
and Agricultural Health

re—

of Saskatchewan, “Department of Orthopedic Surgery, University of

+ Motion-sparing or part 1 wrist l‘u_nuns are The
Eerg 3. Msedi 0 Partial Fusion Total Fusion Control
refractory pain 23
Unlike total wrist fi

Participant
groups were
matched for
sex and age
(5 years as
determined

by datn

Participants 22
Sex 19M, 3F 19M, 3F
63.3 (30-87) 58,8 (34-84) 62
20R; 2L 20R; 2L
4 Bilateral
13 Dominant
5 Non-dominant

Age (yrs)
pattemns of proximal joints and muscles may Dominance
predispose this population 1o secondary upper limb
disorders,

\\e compared llu.

2 Bilateral
5 Dominant
2 Mon-dominant

Fusion Side
Tabie 1. Participant demographic data with vislies representing

Comparison of all three groups demonstrated:

assess for COMPensa movement pattems,
Hypaothesis

Seapular kinematics will differ across the

three groups, but partial fusion data will

maore closely resemble the control group

The results suggest the lack of
motion available at the wrist may
be contributing to the
compensations at the scapular
level.

The partial fusion group’s scapular kinematics are closer to the control group than the total
fusion group.

than the total fusion group.

Scapular Internal Rotation: Wash Axilla

22 participants were recruited for the motion
sparing group. Data for the total fusion and control
groups was collected previo

Shoulder motion was tracked using motion capture
in seven functional tasks (Figure [): comb hair,
wash axilla, tie apron, overhead reach, overhead
lift, forward reach, and fMoor-to-waist lift.

1) Internal Rutlimn.
2) Tilt,
3) Upward Rotation,

Scapular outcomes were
extracted from speci lw Ilumcml

humeral elevation angle using
linear mixed models, run separately for cach task,

Compared to the control group, the
partial fusion group demonstrated:

Significantly greater scapular internal
rotation during the wash axilla task
(Figure

Significantly greater anterior tilt during
the tie apron and forward reach tasks
(Figure 4).

Similar scapular upward rotation in the
comb hair tasks (Figure 5).

== Control
== Partial Fusion

Upward Ratation (%)

This study proposes that partial wrist fusion
may confer a meaningful advantage by
reducing  the degree of compen
scapular motion thereby lowering the r
secondary shoulder injury.

Further research is needed fo
better understand these
compensatory movement patterns
to inform pre-op shared decision-
making and post-op rehabilitation
programming to prevent secondary
upper limb injuries.
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Azmarak Khan (Dr. Rick Jaggi)

Plant-Based Exosomes for Post Procedural Facial Scar Healing: A Systematic Review

Background: Facial scarring following procedures can significantly impact
one’s quality of life and self-image. Plant-based exosome like nanovesicles
have emerged as a potential scar management therapy, however clinical

evidence to date has not been systematically reviewed

Objective: To Synthesize the available clinical evidence on the effectiveness of
plant-derived exosomes for post procedural scar healing.

Methods: A search of databases such as MEDLINE, Embase, Web of Science
and CENTRAL identified 550 records. After removal of duplicates and
screening against an inclusion and exclusion criteria three studies were
included: One randomized control trial (n=75) and two case series
contributing to a total four facial cases

Results: In the RCT, groups treated with exosomes showed greater
improvements than laser alone on the modified Vancouver Scar and
observer-rated POSAS (both p= 0.03). Plant and human-derived sources
both performed comparably. Across the four case-series patients, mVSS
improved 71-75% and POSAS improved 55-71%. No serious adverse events
were reported in any of the studies.

Conclusion: Early evidence suggests that plant-derived exosomes may
improve facial scars when used alongside other forms of care, however the
current studies are too small and too few to recommend its use in clinical
practice. Larger, well-designed studies with longer follow up are needed to
make proper clinical recommendations on its use.
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Introduction

Scar formation is an inevitable process that occurs during wound
healing following surgery or injury.

Scarring, especially on the face, can significantly impact a patient’s
quality of life, where poor cosmetic outcomes may result in poor
psychosocial importance

Currently, the standard of care for wound management involves the
application of topical petroleum jelly with the goal of maintaining a
moist wound environment

Plant-based exosomes have shown potential in promoting wound
healing and reducing the appearance of scars

Exosomes are microscopic vesicles that work by mediating cell-to-cell
communication. It achieves this by carrying proteins and other signaling|
molecules involved in tissue repair (Bai et al., 2024).

Purpose

Evaluate and synthesize the available clinical evidence on plant-derived
exosomes, alone or combined with a procedural adjunct compared with
standard scar care for post-procedural facial scar healing

Inclusion Criteria

Human adults 218 with post-procedural or post-traumatic facial scars
Plant-derived exosomes or PDENs by any delivery route, alone or combined with a
procedural adjunct such as fractional CO2 laser or microneedling

Standard scar care (petroleum jelly, silicone, corticosteroid, laser alone, or no
treatment).

A scar outcome reported, ideally a validated score (VSS, mVSS, or POSAS

Human clinical studies, including randomized and non-randomized trials, cohort
studies, case series, and case reports

Full text available in English

Exclusion Criteria
Adults <18, paediatric populations, non-facial scar populations with no extractable
facial subgroup data
Exclusively mammalian-derived exosome interventions including MSC, PRP, and
adipose-derived sources
Studies with no scar outcome reported at all
Reviews, editorials, letters, conference abstracts without data, and animal or
laboratory (in vitro) studies.
Studies where the plant-derived exosome component is uncharacterized or a minor,
unquantified element of a multi-ingredient preparation

References removed (n = 194)
identiied manualy (n = 0)

Studies from databases and registers (n
=550)

Embase
Identification

Studies excluded (n=7)
Animal {

BT

Figure 1: PRISMA Flow Diagram

Saskatchewan College of Medicine, Saskatoon, Saskatchewan, Can:

- Three studies met the inclusion criteria: One randomized controlled trial (n = 75) and two

Azmarak Khan?, Ibrahim Al-Azem?!, Abdullah Qureshi!, Hamza Arshad?, Rick, Jaggi?
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retrospective case series contributing four facial cases, all evaluating plant-derived exosomes for
post-procedural or post-traumatic facial scars using validated scar assessment scales.

Patients, n

stuty, (facial)

Design

Randomized controlled trial,

three arms )

1 Park (2026)"

2 Majewska (2025)° Retrospective case series

3 Majewska (2025)° Retrospective case series

Table 1 : Study design and characteristics

Product and plant

Preparation
source

Study Delivery route
Exome,

Park (2026)* Cosmedician;
plant source not
named

Topical
immediately
after laser

Topical
solution

1

ASCEplus, Lyaphilise:
ExoCoBio; rose  powder
(Rosa damascena) reconstituted

Majewska (2025)* Microneedling

Z plus topical
ASCEplus and

Majewska (2025)* ExoBalm,
ExoCoBio; rose
(Rosa damascena)

Combined, or
topical only in
one case

Solution, balm

g or mask

Age,y

20t0 75

34to52

Procedural
adjunct

Laser

Microneedling,
laser, subcision

Laser and
microneedling,
none

Scar etiology

Postoperative surgical facial
rs

Traumatic facial injury (post
surgical reconstruction)

Dog bite, forehead trauma,
iatrogenic laser injury

Regimen Comparator

5 sessions, Laser alone;
every 2 human &
weeks exosome arm

4 sessions
over 4
months.

None, single
arm

104
sessions

None, single

or
arm

%

Table 2 : Product description, procedural adjunct and plant-bosed sources among the three studies

Study or case (n) mVSS, pretopost  POSAS observer

Park: laser alone (n = 25) 5.1tod.4 208t017.7
Park: laser + human

2
exosome (n = 25) 20610152

53to
Park: laser + plant

exosome (n = 25) 4.9t03.1

21.1t015.8

Park: between group p
value
Case 1: traumatic facial
(24
Case 2: dog bite (34 F)
Case 3: forehead trauma
(L]

0.03 0.03

8to 2 (75%) 45 to 16 (64%)

702 (71%) 3210 14 (56%)

7t02 (71%) 33t0 15 (55%)

Case 4: iatrogenic laser

g
injury (52 F) 810 2 (75%)

42 10 13 (69%)

POSAS patient

13610111
510117
13.1t010.4
0.26 (NS)

4910 14 (71%)

4110 16 (61%)

4210 18 (57%)

47 to 16 (66%)

Other outcomes

Grayscale intensity 165.8 to
162.9

Grayscale intensity 171.6 to
160.3

Grayscale intensity 168.9 to
155.8

Grayscale intensity p = 0.01
Satisfaction 1 of 5to 5 of 5
No adverse events
No adverse events

Topical exosome only, no
device used

3 : mVSS = modified Vancouver Scar Scale; POSAS = Patient and Observer Scar Assessment Scale; NS = not
nt. Lower scores indicate a better outcome. Trial values are group means; case values are individual patients

with no control group.

Discussion/Conclusion

Key Findings

All three studies showed improvement in the various scar
scores when using the plant-based treatments. However,
evidence is still limited due to only three studies being
included

In the RCT, the plant-based exosome group improved more
than the laser alone on mV55 and observer POSAS (p = 0.03).
Animal and plant-based sources performed comparably

Case series showed 71-75% improvement across four facial
cases for the mVSS and a 55-71% improvement for the PSOAS
scar outcome.

One of the cases improved with topical exosomes alone (52F),
highlighting an isolated use of plant-based exosomes.

No serious adverse events were reported between any of the
studies using the exosomes.

Limitations

The RCT was not powered, not registered and only two-week
follow up

Case series were uncontrolled and had multiple treatment
adjuncts, so the exosome effects can't be isolated

The two-case series shared authorship, meaning they are not
fully independent observations

Conclusion

Early evidence suggests plant-derived exosomes may help
improve the appearance of facial scars; however, the current
studies are too small and too few to recommend the routine
use of plant-based exosomes in practice

Larger, well-designed studies with longer follow up are needed
to make proper clinical recommendations on its use
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Alanna Liu (Dr. Garson Chan)

Wait Times and Access to Urology Care in Saskatchewan: Rural vs Urban Disparities, Condition-
Specific Delays, and the Impact of the COVID-19 Pandemic

Background: Timely access to urology care is critical to optimizing outcomes
for patients. COVID-19 significantly impacted healthcare access in
Saskatchewan, but its residual impact on patients requiring urologic surgery
is not well established. This study aimed to evaluate the impact of the
pandemic on urology service delivery and identify wait time disparities
between urban and rural patients.

Methods: Retrospective data analysis of patients who received urologic
surgery in Saskatchewan from 2018-2025. Data was analyzed across 3 time
periods (pre-COVID, during COVID and post- COVID) and by area of
residence (urban vs. rural) using Kruskal-Wallis and Mann-Whitney U tests.
These were compared with established national waitlist guidelines.

Results: 18,362 urological procedures were performed. Median post-COVID
wait times were significantly longer than pre-COVID for most endourologic
and uro-oncologic procedures (p<0.001), with increases ranging from 3-22
days. Exceptions were radical nephrectomy, radical cystectomy, and radical

orchiectomy. Rural patients experienced significantly longer wait times for

partial nephrectomy (p=0.01) and transurethral resection of bladder tumor
(p=0.001), but wait times were comparable for all other procedures. Although
most oncological wait times increased significantly, procedures were still
performed within wait time recommendations.

Conclusion: Study findings suggest COVID-19 significantly impacted
surgical wait times for patients residing across Saskatchewan.
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INTRODUCTION

Timely access to urology care is critical to
optimizing  outcomes and  preventing
complications for conditions such as prostate
and bladder cancer, kidney stones, and lower
urinary tract dysfunction.

The COVID-19 pandemic had a significant
impact on  healthcare  delivery in
Saskatchewan, exacerbating existing resource
constraints and contributing to a change in
surgical wait times.

The Canadian Urological Association (CUA)
established maximum wait times for a range
of malignant and benign urological
procedures’, but it is currently unknown
whether our province has satisfied the
published recommendations.

Rurality is also a known barrier to access
specialty care. Little is known regarding
quantified disparities between rural and urban
residing patients waiting for urological
surgery in our province.

OBJECTIVES

. Evaluate the impact of COVID-19
urology service delivery and identify spe
conditions most affected by delays.

. Quantify wait time disparities between rural
and urban re g patients in Saskatchewan.

METHODS

Retrospective data analysis of patients who
received urologic surgery in Saskatchewan
from 2018-2015.

Data obtained from the Saskatchewan
Surgical Registry and Saskatoon Urology
Associates Clinic.

Variables collected: procedure, year of
procedure, wait time in days, patient
residence (urban vs. rural).

3 time periods derived: Pre- (2018-2019),
during (2020-2022), post-COVID (2023-
2025).

Analysis on SPSS involved descriptive
statistics, Kruskal-Wallis, and Mann-
Whitney U tests. 2-sided p-value <0.05 was
considered statistically significant.

Procedures Pre-COVID,n  COVID,n Post-COVID,n Urban,n (%) Rural, n (%)
TURP/Laser (N = 5515) 1577 1897 2041 62.6 364
Ureteroscopy (N = 3135) 518 1235 1319 B 493
78 64 74

al nephrectomy (N = 314) 52 101 161
Radical nephrectomy (N=1141) ~ 319 417 405
TURBT (N = 5614) 1381 2055 2178
Radical cystectomy (N = 195) 33 71 91 y
Radical prostatectomy (N =1598) 330 541 727 57.6 4
Radical orchidectomy (N=634) 176 230 228 67.7 30.1

Table 1. Demographics. TURP = transurethral resection of prostate. PCNL = percutaneous
nephrolithotomy. TURBT = transurethral resection of bladder tumor. Patients with area of
residency indicated as *Unknown” from the Surgical Registry were considered missing data and
removed from analysis. The rate of missing data was 1.52%.

Median wait time

|

TURP/Laser Ureteroscopy ~ PCNL

Partial al TURBT Radical Radical Radical
nephrectomy  nephrectomy cystectomy  prostatectomy orchidectomy

¥ Pre-COVID ™ COVID ™ Post-COVID Max recommended wait time

Figure 1: Median wait time comparison by COVID period for malignant condition procedures
(A) and endourologic procedures (B). Error bars represent IQR. Significant differences observed
for partial nephrectomy (p < 0.001), radical nephrectomy (p < 0.001), TURBT (p <0 .001), radical
prostatectomy (p < 0.05). Significant differences observed for all endourologic procedures (p
<0.001).

A 5 B.
70

Median wait time

Partial Radical TURBT Radical Radical Radical

nephrectomy  nephrectomy eysteetomy  prostatectomy  orchidectomy TURP/Laser Ureteroscopy ~ PCNL

Urban = Rural
Figure 2: Urban vs. rural patient median wait time comparison for malignant condition
procedures (A) and endourologic procedures (B). Error bars represent IQR. Significant differences

observed for partial nephrectomy (p = 0.01) and TURBT (p = 0.001). No significant wait time
differences observed between groups for endourologic procedures.

* Post-COVID wait times for most oncologic

and  endourologic procedures  were
significantly higher than pre-COVID wait
times. Median increase in post-COVID wait
times ranged from 3-22 days. The persistence
of longer wait times through 2025 suggests
that our province has not yet fully recovered
from the surgical backlog worsened by the
pandemic.

Urban and rural patients experienced
comparable wait times for most procedures,
with significant differences found enly in
TURBT and partial nephrectomy. This
suggests that COVID-related delays in
urologic service delivery affected urban and
rural patients similarly.

While overall wait times for all procedures
satisfied the recommended wait time
guidelines, we lacked enough granular data
to stratify patients according to disease
severity. Many of the procedures included in
this study have shorter benchmarks for more
severe disease. Comparing all patients to a
single benchmark may have overestimated
the number of patients treated within an
appropriate timeframe.

Acknowledgments

« Support for this research was provided by the
College of Medicine’s Dean’s Summer
Research Project program.

e Thank you to the Saskatchewan Surgical
Registry, Clinical Research Support Unit, and

the team at Saskatoon Urology Associate’s
for their support on this project.

2

1. Razvi H, Sitland T, Saad F. Establishing maximal

UNIVERSITY OF SASKATCHEWAN

College of Medicine

MEDICINE.USASK.CA

References

wait times for urologic surgery in Canada in 2024. Can

Urol Assoc J 2024;18(12):376-8.




s 4
UpRge®R

Montana Mellor (Dr. Abdalla Butt)

PATHWAYS-SK: Care pathways and outcomes for Peripheral Arterial Disease in Saskatchewan:
who gets revascularization?

Background: Peripheral arterial disease (PAD) is a syndrome typically caused by atherosclerosis of the arteries causing obstruction of arteries
in the extremities. In Canada there are approximately 800,000 Canadians who suffer from PAD, and it can lead to Major Adverse Cardiac
Events (MACE) or limb loss. Some patients may undergo revascularization, in which a procedure (open, endovascular, or hybrid) is done to
restore blood flow to prevent limb loss but also to alleviate symptoms of PAD such as pain. In Saskatchewan, there is little understood about
how geography and other social determinants of health affect the access to revascularization, and how this will affect patient quality of life
and outcomes. Methodology and Analysis: This study would be a retrospective cohort population-based study using South Saskatchewan
health databases between 2019-2025. We would be looking at patients who are adults who have new arterial insufficiency, which is criteria
defined by ICD-10. We would want to exclude resident not residing in Saskatchewan, suffering trauma, vasculitis, and missing other linkage
variables we will be exploring. Our exposure is revascularization, either open, endovascular, or hybrid. The outcomes would be divided into a
primary outcome (MALE), and the secondary outcome would be major adverse cardiac events (MACE), strokes, all-cause mortality,
amputation free survival, and the rate of readmission at 30- and 90-days post intervention. With the data collected we would analyze the
following: Estimate 1-year cumulative incidence of revascularization following PAD diagnosis; Compare outcomes between patients with
intervention using a time-to-event analyses; Adjust the confounding and immortal time bias. Results: We looked at 140 patients who were
diagnosed with PAD, 67 underwent revascularization and 73 did not. The most significant predictor of a patient receiving a revascularization
surgery is the presence of critical limb threatening ischemia (CLTI), aOR of 215, 95% CI 48.2-1558, p<0.001. Initially we thought that
diabetes was associated however after adjustment it is not associated with revascularization. According to the 9 deaths that occurred,
revascularization made no significant difference (log-rank p=0.445). Age was the only variable that was associated with mortality (HR 1.25/
year, 95% CI 1.09-1.44, p=0.002). Major amputations above the ankle were seen more frequently among the revascularized patients (11.3& vs
0%) however after adjustment there was no independent association (OR 3.13, 95% CI 0.16-630, p=0.536). Conclusion: Overall, in our
cohort we noted that CLTI was the strongest predictor of a patient receiving a revascularization procedure. Although they did have elevated
one-year major amputation rates this was not independent from the patient’s clinical picture. This supports that disease severity will increase
rates of major amputation, not revascularization alone. There was no significant association between increased mortality and
revascularization procedures. The main limitation was our sample size and to better evaluate PAD we would need a larger sample size
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Jake Neufeld (Dr. Jonathan Norton)

Clinical and Economic Value of Intraoperative Electromyography for Routine Lumbar Pedicle
Screw Placement: A Canadian literature review and health-system perspective

Title: Clinical and Economic Value of Intraoperative Electromyography for Routine Lumbar Pedicle
Screw Placement: A Canadian literature review and health-system perspective.

Purpose: To evaluatethe clinical and economic value oftriggered electromyography (t-EMG)in
routine lumbar pedicle screw placementby assessing rates of surgical revisions and neurological
complications.

Background: Pedicle screw fixation has become the standard for deformity and degenerative work,
and with it, pedicle screw(PS)stimulation has become a mainstay of spinal surgery. With the
advancement in navigation and roboticsurgical techniques, some question whether PS stimulation is
still necessary for routine lumbar surgeries.

Methods: A literature searchidentified peer-reviewed articles through June 2026 that reported pedicle
screw malposition, post-operative revision, or neurological complications.The studies

were subsequently grouped based on the modality of PS insertion (freehand, fluoroscopic, navigated,

or robot-assisted). A cost-analysis was then performedbased on Saskatchewan data andthe existing
literature to estimate the burden of EMG monitoring and revision surgeries in Canada.

Results: Of the49studies included, the revision rates werehighest in the freehand group at 100/3442
patients (2.91%), followed by FS at 24/969 patients (2.48%), robot-assisted at 5/608 patients (0.82%),
and navigation-assistedat 18/2988 patients (0.60%).For neurological complications, fluoroscopy-
assisted placement had the highest reported complication rate at 17/312 patients (5.45%), followed
by freehand at 35/857 (4.08%), then navigation-assisted at 77/2,303 (3.34%), and lastly robot-
assisted placement at 1/261 (0.38%). In our cost analysis, IONM was estimated at CA$740 per case.
Conclusions: The available literature demonstrateslow revision rates withmodern navigation and
robot-assisted techniques, suggesting that T-EMG may not be necessary for pedicle screw placement
in low-risk lumbar caseswhen these technologies areavailable.




CLINICAL AND ECONOMIC VALUE OF INTRAOPERATIVE ELECTROMYOGRAPHY

for routine lumbar pedicle screw placement: a Canadian literature review and health-system perspective

Jake Neufeld, Jonathan Morton
Departmeant of Meurosurgery, Collage of Medicine , University of Saskatchewan
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Eric Yu (Dr. Emilie LeRoux)

Impact of Surgical Technique on Outcomes Following Perceval Sutureless Aortic Valve
Replacement

Background: This study evaluates Perceval aortic valve replacement outcomes at Royal University
Hospital and describes a standardized technique that leads rapid and successful implants across five
surgeons and facilitating learning.

Methods: This retrospective study reviewed isolated and combined cases during 2019-2026. Two
cases involving extracorporeal membrane oxygenation or salvage surgery were excluded, leaving 63

patients. The technique emphasizes sizing, controlled positioning and deployment, and one

prolonged balloon inflation in all cases rather than two shorter inflations. Clinical and operative
outcomes were summarized. Early postoperative transthoracic echocardiography assessed valve
function. Means are presented + 95% confidence interval half-width.

Results: Mean age was 75.3 + 1.2 years. Mean cross-clamp and cardiopulmonary bypass times were
109.6 £ 10.9 and 135.9 £ 12.1 minutes, respectively. Only eight patients received isolated aortic valve
implants. Fifty-two patients received L or XL valves (27 L, 25 XL); 11 received smaller valves. Four
underwent pacemaker implantation; one had high-risk preoperative conduction abnormalities, and
another implantation was considered premature on clinical review. One trace paravalvular leak
occurred, with no mortality, early prosthesis dysfunction, or redo surgery.

Conclusions: Findings demonstrated zero mortality, low pacemaker implantation, and preserved
early valve function. Snare-assisted positioning and stabilization support technique standardization.
Ongoing follow-up will assess mid-/long-term outcomes and providers’ learning curve.
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	Erica Andres (Dr. Robert Laprairie)
	Synthetic cannabinoid receptor agonists (SCRAs) are a novel class of psychoactive substances showing high prevalence in illegal markets. Unlike THC, a partial agonist of the type one and type two cannabinoid receptors (CB1R and CB2R), SCRAs can be full agonists of these receptors. This likely accounts for the increased instances of adverse effects from SCRA usage including tachycardia, vomiting, and psychosis. In order to better inform regulations made by Health Canada regarding these drugs, these compounds and their activity at CB1R and CB2R needs to be characterized. Nine different SCRA compounds are to be tested in vitro for their pharmacodynamics at CB1R and CB2R.

	Pharmacodynamics of Nine Synthetic Cannabinoid Receptor
	Agonists at CB1R and CB2R
	INTRODUCTION
	receptor
	as
	“spice” or “K-2” compounds, are one
	agonists
	cannabinoid
	also
	(SCRAs),
	known
	• Synthetic
	of
	the
	fastest
	growing
	classes
	recreational drugs in Canada.1,3
	of
	• SCRAs were originally intended to aid in drug development but are now
	used
	recreationally
	psychoactive effects.1
	for
	their
	• SCRAs may bind type 1 (CB1R) and
	type
	receptors.2
	(CB2R)
	cannabinoid
	• SCRAs can be full agonists of these Δ9-
	receptors
	as
	opposed
	to
	tetrahydrocannabinol (THC), which is only apartial agonist.2
	• Because SCRAs can be more active at CB receptors, this likely accounts for the increased number of instances of adverse effects and overdoses caused by SCRAs when compared to THC.2
	SCRAs are currently illegal in Canada and the EU but remain accessible throughillegal onlinemarkets.1


	OBJECTIVES
	1. Characterize the pharmacodynamics of nine novel SCRAs at CB1R and CB2R
	2. Provide Health Canada with needed information to inform their policies and regulations around thesedrugs

	METHODS
	RESULTS
	CONCLUSIONS
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	appear
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	at
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	and
	appear
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	be

	CB1R
	agonists,
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	required to determine whether these compounds arefull or partial agonists.
	reference
	agonist

	CP55,940

	FUTURE WORK
	1.Test all nine compounds at CB1R and their
	CB2R
	in
	vitro
	for
	pharmacodynamics
	2.Take up to two of the most potent compounds for an in vivo assessment in a mouse model
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	Ty Deutscher (Dr. Justin Botterill)
	The dentate gyrus (DG) is a region in the hippocampus that is critical for cognitive and affective behaviours. Mossy cells (MCs) of the DG remain understudied and are of particular interest because of their proposed role in novelty detection and anxiety-like behaviours. Recent studies suggest that dorsal and ventral MCs differ in gene expression, morphology, and circuitry. However, no study to date has directly compared the contributions of dorsal and ventral MCs to diverse hippocampal functions. To investigate these comparisons, we injected an adeno-associated virus (AAV) encoding the light-sensitive inhibitory protein eOPN3 into the dorsal hilus of dopamine receptor D2 transgenic mice (Drd2-Cre). We then used optogenetics to selectively silence dorsal MCs during a battery of cognitive and affective behaviour tests. Dorsal MC inhibition did not affect anxiety-like behaviour in the open-field test or elevated plus maze and did not alter contextual fear conditioning. However, dorsal MC inhibition significantly reduced novel object discrimination and produced a trend toward impaired novel location discrimination. These preliminary results suggest dorsal MCs play a significant role in novelty detection while having limited contributions to affective behaviours. Future experiments aim to target ventral MCs to compare functional differences between dorsal and ventral MC populations.

	Annika Dixon (Dr. Eric Noyes)
	The worldwide prevalence and incidence of Parkinson’s disease (PD) are rising, yet diagnostic investigations remain scarce. Clinical diagnosis of PD is approximately 80% accurate at first assessment but increases to >97% when assessed by a movement disorders subspecialist after 5 years of disease duration, particularly due to initial difficulty in differentiating PD from various mimic syndromes. Detection of signature volatile organic compounds (VOCs), metabolic products in biofluids reflecting the body’s health status, may aid in differentiating PD and PD-mimic syndromes; These can be isolated from easily accessible biofluids such as cerumen and sebum. Early analysis from our lab has identified seven VOCs of interest which demonstrate segregation of PD from PD-mimic syndromes and healthy controls (p<0.0001). Retrospective chart review was conducted on 222 of these participants with corresponding cerumen and sebum samples, allowing us to further characterize collected clinical and demographic data. This work established foundational data for performing multivariate analysis, with the goal of understanding whether any clinical and demographic variables affect VOCs sample results. Such analysis will provide further insights into the utility of these biofluids as biomarkers and may help develop non-invasive diagnostic tools in PD and related disorders.

	Maureen Ekwunife (Dr. Sébastien Gauvrit)
	Lymphatic vessels, lined by lymphatic endothelial cells (LECs), mediate interstitial fluid drainage and immune cell trafficking. Despite their critical physiological functions, the molecular mechanisms regulating LEC development remain poorly understood. ELK3, an ETS family transcription factor, regulates vascular endothelial growth factor (VEGF) receptor signaling during vascular development. Previous studies have shown that ELK3 regulates LEC migration, tube formation, and vascular permeability, suggesting a potential key role in lymphangiogenesis.
	Here, we developed new genetic tools to investigate the role of Elk3 in vivo during zebrafish lymphatic vascular development. Using CRISPR/Cas9 genome editing, we generated a knock-in line in which a fluorescent reporter is driven by the endogenous elk3 promoter while simultaneously disrupting Elk3 function. Reporter expression in trunk vessels confirmed both successful genomes editing and elk3 expression in the developing vasculature. To further determine loss-of-function phenotypes, we designed and injected multiple guide RNAs targeting elk3 exons and assessed injected embryos for lymphatic defects.
	In parallel, we tested a whole-mount Elk3 immunostaining protocol, which will require further optimization. Together, these tools establish zebrafish as a tractable in vivo platform for dissecting the molecular regulation of Elk3 during lymphatic vascular development.

	Mahrukh Hassan (Dr. Michelle Collins)
	PITX2 (paired-like homeodomain transcription factor 2) is strongly associated with atrial fibrillation. Targeted central carbon metabolomics and RNA sequencing of Pitx2c-deficient cardiomyocytes reveal that fatty acid metabolism is amongst the top dysregulated pathways. However, it is unknown how exactly the pathway is impaired. We hypothesize that PITX2C regulates the handling of fatty acids in cardiomyocytes. The experiment treated control and Pitx2c-deficient neonatal rat cardiomyocytes with BSA or high fatty acid media. The cells were then stained with BODIPY and analyzed using fluorescence microscopy. We found no significant difference in lipid droplet area as a percentage of total cell area but a significant decrease in the number of lipid droplets for both control and knockdown cells when treated with the high fatty acid media.  These findings suggest that high fatty acid exposure alters lipid droplet distribution in cardiomyocytes without significantly changing the overall area occupied by lipid droplets.

	Aniela Zyna Hernandez (Dr. Sébastien Gauvrit)
	Atrial fibrillation (AF) is the most common cardiac arrhythmia and a major risk factor for ischemic stroke. Although AF-associated thromboembolism is well established, the effects of cardiac dysfunction on cerebrovascular integrity before stroke remain poorly understood. Furthermore, the brain–heart relationship is bidirectional, and emerging evidence suggests ischemic stroke is also capable of affecting cardiac function.
	This project aimed to utilize the zebrafish model, which offer high genetic similarity to humans, rapid development, and optical transparency that enables simultaneous visualization of the heart and brain. Using a pitx2c loss-of-function model of AF, we investigated the early effects of cardiac dysfunction on blood–brain barrier (BBB) integrity. Immunofluorescence analysis showed reduced brain vascular structure in pitx2c mutants, while transcriptomic analysis indicates reduced expression of junctional markers such as cldn5a and cdh5, involved in maintaining BBB integrity. Transporter, endothelial, and pericyte markers show no apparent changes, suggesting altered BBB integrity rather than changes in endothelial or pericyte identity. In a complementary approach, a targeted optogenetic stroke model will be developed to examine whether ischemic injury alters cardiac function. Together, these studies will provide insight into the bidirectional mechanisms linking cardiac dysfunction, cerebrovascular integrity, and ischemic injury.

	Isabelle Monsman (Dr. Anand Krishnan)
	Peripheral Nerve Injury affects millions of people, often resulting in irreversible loss of function. Despite this, there are currently no pharmacological treatments available. Mesencephalic Astrocyte-derived Neurotrophic Factor (MANF) is a growth factor we previously showed to promote nerve regeneration in animal models. The mechanism of MANF’s growth-promoting actions is currently unknown. Prior to this project, Bio-ID was used to identify major signalling molecules associated with MANF. One hit from the Bio-ID was GDNF Family Receptor α1 (GFR⍺1), a membrane-bound receptor that partners with GDNF to support axonal regeneration and Schwann Cell (SC) plasticity, the same effects MANF was found to promote. Given this, we hypothesize that MANF interacts with GFR⍺1 in its growth promoting actions. We used a Co-Immunoprecipitation assay to confirm physical interaction between MANF, GFR⍺1, and other common partners in GFR⍺1 signalling in SCs. Next, shRNA knockdown was used to suppress GFR⍺1 expression in SCs in order to evaluate the role of GFR⍺1 in MANF-driven proliferation and molecular changes. Cell proliferation (MTT) assays showed that cellular proliferation was suppressed after GFR⍺1 depletion, further supporting the hypothesis that GFR⍺1 is critical for MANF’s activity. Overall, this project suggests a potential role for GFR⍺1 as a receptor for MANF.

	Janelle Proctor (Dr. Michael Levin)
	Synapse dysfunction and neurodegeneration drive disability in multiple sclerosis (MS). Dysfunction of heterogenous nuclear ribonucleoprotein A1 (A1), an RNA binding protein, contributes to neurodegeneration in MS and dysregulates synaptic mRNA metabolism. A1 dysfunction alters the expression of synaptotagmin (Syt) genes, calcium sensors that facilitate neurotransmitter release and synapse homeostasis. We hypothesized that A1 dysfunction-induced changes in synaptic mRNA would impact synaptic protein localization, abundance, and function. To examine the effects of A1 dysfunction-induced alterations in synaptic mRNA, we modelled A1 loss-of-function by CRISPR/Cas9 A1 knock-out of mouse primary embryonic cortical neurons, performed RT-qPCR to quantify synaptic mRNA abundance, and western blotting and immunostaining to quantify protein abundance and localization, respectively. I found that Syt2 (p=0.041) and Kcnh3 (p=0.030) mRNA was increased and Grin1 was alternatively spliced (p=0.021) with A1 knock-out. There was a non-significant trend to upregulation of total Syt2 protein (p=0.087), and a visible increase of Syt2 within neuronal processes that will be quantified in future studies. These results show that A1 dysfunction alters synaptic mRNA expression and may impact synaptic function by altering the localization of synaptic proteins like Syt2. Changes in synaptic protein expression and localization could disrupt homeostasis, leading to synapse dysfunction and neurodegeneration in MS.

	Uday Sandhu (Dr. Changting Xiao)
	Extracellular vesicles (EVs) are cell-derived particles responsible for important biological functions, such as communications with distant cells. The uptake of EVs into target cells is crucial for their functions. The small intestine plays significant roles in energy homeostasis and systemic health. We recently described the secretion of EVs from the intestine; however, the functions of EVs originating from the intestine are largely unknown. We hypothesize that gut-derived EVs regulate vascular functions. The objective of this project is to characterize the uptake of gut-derived EVs into cultured rat aortic endothelial cells (RAOEC). EVs were isolated from rat mesenteric lymph (which contains gut secretions) with centrifugation at 20,000g x 20min to remove cell debris and two rounds of ultracentrifugation at 100,000g x 90min to remove lipoproteins and isolate EVs. Isolated EVs were fluorescently labelled by incubating with PKH67 Green Membrane dye and ultracentrifuging twice at 190,000g x 120 min to remove free dye and ensure purity. RAOEC were incubated with Hoechst Blue Nuclear Stain first, followed by incubation with labelled EVs, in the presence and absence of various endocytosis inhibitors (e.g. cold temperature and heparin or chlorpromazine at different concentrations).  Cells were imaged with an EVOS 5000 fluorescence microscope, and images were analyzed with ImageJ and GraphPad PRISM. We detected significant uptake of EVs by RAOEC, which was significantly inhibited by cold temperature and heparin. These results support that gut-derived EVs enter aortic endothelial cells through specific endocytosis pathways. Future research will examine the functional roles of gut-derived EVs on endothelial cell function and health.

	Hana Shaarawy (Dr. Asmahan AbuArish)
	Abstract: Cystic fibrosis (CF) is a respiratory disease caused by mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene, most commonly the ΔF508 mutation, resulting in protein dysfunction and chronic proteostatic stress. CF airways exhibit elevated oxidative stress, which may alter epithelial adaptive responses to environmental challenges. Recent work from Dr. AbuArish’s laboratory demonstrated that acute cigarette smoke exposure induces robust stress granule (SG) formation in bronchial epithelial cells through activation of the protective integrated stress response (ISR). They also showed that this response is blunted in CF cells, which form fewer and larger SGs. We hypothesized that this defect is caused by reduced ribosome disassembly in CF cells. To test this hypothesis, quantitative immunofluorescence imaging together with pharmacological modulation of ribosome assembly were used. Our findings showed that puromycin-induced ribosome disassembly did not restore the SG formation defect in CF cells, suggesting that ribosome dynamics are not a determining factor. Cycloheximide, which stalls ribosomes, caused rapid SG disassembly in both CF and non-CF cells, highlighting the highly dynamic nature of SGs and their non-pathogenic nature. Collectively, these findings do not support our hypothesis and indicate that impaired SG formation in CF cells is not driven by altered ribosome dynamics.

	Shelton Reece Ziola (Dr. Michael Levin)
	RNA binding protein dysfunction, hallmarked by nucleocytoplasmic mislocalization in neurons, contributes to neurodegeneration in multiple sclerosis (MS). Notably, dysfunctional RNA binding proteins have been implicated in mitochondrial dysfunction in other neurodegenerative diseases and is a key driver of neurodegeneration in MS. To model RNA binding protein induced neurodegeneration, we transduced primary mouse embryonic neurons with dysfunctional MS-patient derived heterogenous nuclear ribonucleoprotein A1 (A1) mutations (N265D, P275S, and K277N) to test the hypothesis that neuronal A1 dysfunction alters mitochondrial electron transport chain (ETC) complex subunits and mitochondrial fission protein abundance. Using Western blotting, we found that expression of ETC complex subunits were not significantly altered by dysfunctional A1 mutations. However, we observed a significant increase in the mitochondrial fission protein dynamin-related protein 1 (DRP1) in neurons expressing K277N. We also observed a significant increase in phospho-DRP1 (S616), a marker of stimulated mitochondrial fission, in neurons expressing P275S and K277N. These findings suggest that A1 dysfunction may be promoting excessive mitochondrial fission, potentially impairing mitochondrial function and contributing to altered energy production. Given the high energy demand of neurons, altered energy production may impair neuronal function and promote cell death, thereby supporting a potential mechanism by which A1 dysfunction contributes to neurodegeneration.

	Adina Antu (Dr. Oleg Dmitriev)
	ATP7B is a membrane copper transporter that plays an important role in maintaining cellular copper homeostasis. Mutations in the gene encoding ATP7B results in abnormal copper accumulation in cells, leading to Wilson disease. ATP7B contains six metal-binding domains (MBDs) involved in its regulation; however, this mechanism is poorly understood, partly because its complete structure has yet to be solved. Existing cryo-electron microscopy structures lack the first four MBDs due to their highly mobile and flexible nature. We hypothesize that nanobody binding may stabilize the MBDs in a physiologically relevant conformation and facilitate cryo-electron microscopy imaging of these domains Nanobodies are genetically engineered single-domain antibodies that are highly versatile tools in protein biochemistry due to their small size and stability. This project aimed to study the binding of two nanobodies, 5A51 and 2R21 which target MBD4 and the linker loop between MBD3 and MBD4, respectively. Western blot analysis was used to confirm binding, following which the detection limits of both nanobodies were compared. Our results demonstrated successful binding and similar detection limits for both nanobodies. Additionally, nanobody-mediated pull down experiments were performed to isolate the MBD1-4 fusion protein, with both nanobodies successfully pulling down the target protein.

	Halle Beblow (Dr. Kerry Lavender)
	Mammals produce interferon-alpha (IFN-α) subtypes, proteins that play a pivotal role in the innate immune response to viral infections. Although these subtypes were once considered functionally redundant, evidence suggests that the 12 human IFN-α subtypes differ in their antiviral activity against specific viruses. This study evaluated the effects of individual IFN-α subtypes on Epstein-Barr virus (EBV) challenge.
	Peripheral blood mononuclear cells (PBMCs) cells were plated at 500,000 cells per well. After 24 hours, cells were treated with 100 U/ml of individual IFN-α subtypes. 24 hours later, cells were administered EBV at a multiplicity of infection (MOI) of 0.1 and were incubated for an additional 72 hours. Following infection, PBMCs were counted, collected, and EBV viral load was quantified using droplet digital PCR (ddPCR).
	Treatment with IFN-α subtypes resulted in an overall trend toward reduced EBV copy number compared to untreated cells. These findings support the growing evidence that IFN-α subtypes exhibit differential antiviral activity and provide a foundation for future studies investigating subtype-specific mechanisms of EBV inhibition.

	Josh Cameron (Dr. Aaron White)
	Neurodegenerative diseases of humans involve the accumulation of proteins called amyloids in the central nervous system. Escherichia coli, which is present in roughly 90% of the population’s microbiome, produce an amyloid protein called curli. Curli has a similar 3D structure to amyloid beta (Aβ), the amyloid involved in Alzheimer's disease. The goal of my project is to determine if E. coli curli can influence the accumulation of Aβ. I am working to generate a recombinant E. coli strain that we can purify curli from, which will allow me to test the interactions between E. coli curli and Aβ. During the summer, I introduced two mutations into the promoter for CsgD, the major activator of curli production.When attempting to introduce these mutations into our E. coli strain, the recombinant plasmid, carrying the mutated csgD promoter, integrated into the lac operon, which was the wrong spot. In my future work, I will knock out the lac operon and retry introducing the csgD promoter mutations. Purification of E. coli curli and testing the interactions with Aβ aggregation would be the next steps in my project.

	Isfar Chowdhury (Dr. Ahmed Mostafa)
	Human leukocyte antigen (HLA) molecular mismatch, structural incompatibility between donor and recipient HLA molecules, predicts alloimmune kidney rejection and is quantified using the Epitope Registry (Epitope-based), PIRCHE-T2 (T-cell epitopes), and PIRCHE-B (B-cell epitopes). Lipidomics, global plasma lipid profiling, may offer a non-invasive complement to biopsy for detecting rejection-associated metabolic change. We hypothesized that molecular mismatch burden correlates with circulating lipid signatures, and that this relationship differs by rejection type. In 121 kidney transplant recipients (Saskatchewan cohort) with paired baseline and 90-day lipidomic and mismatch data, patients were stratified by outcome: antibody-mediated rejection (AMR), cell-mediated rejection (CMR), or no rejection. Spearman correlations (Benjamini-Hochberg corrected) were computed between nine mismatch scores and 66 lipid species. In the AMR group specifically, Epregistry DQB1 showed a triglyceride-dominant correlation pattern, led by diacylglycerol 32:2 (rho=0.67, q=0.047), concentrated in glycerolipid metabolism (10/18 pathway lipids, p<0.0001). Univariate Cox regression identified PIRCHE-T2 DR+DQ as the strongest predictor of AMR-free survival (hazard ratio [HR] 1.49, 95% confidence interval [CI] 1.02-2.20, p=0.042). These findings support a locus- and rejection-type-specific link between mismatch and lipid metabolism, warranting external validation and multimodal integration with donor-specific antibody and donor-derived cell-free DNA testing.

	Andrew Delainey (Dr. Jenny Wachter)
	Borrelia burgdorferi, the causative agent of Lyme disease, undergoes an enzootic cycle between Ixodes ticks and vertebrate hosts and must tightly regulate gene expression during transmission. The sigma factor RpoS controls numerous genes associated with vertebrate infection and is repressed during in vitro growth by the protein BBD18. Previous work demonstrated that loss of BBD18 results in RpoS overexpression, spirochete lysis, and prophage induction, while supplementation with the polyamine spermidine can prevent these effects. This study investigated the role of spermidine in BBD18-dependent gene expression and ΦBB-1 bacteriophage induction. BBD18 interaction with the 5′ untranslated region of potA was supported by RNA co-immunoprecipitation and electrophoretic mobility shift assays, while RT-qPCR demonstrated that BBD18 represses potA expression and that spermidine further reduces potA expression. RT-qPCR analysis also showed that spermidine supplementation decreases rpoS and downstream ospC expression. Additionally, spermidine generally reduced ΦBB-1 bacteriophage copy numbers in the culture supernatant. Together, these findings support a role for spermidine as a co-regulator of RpoS-dependent gene expression and prophage induction. The results further suggest that elevated spermidine concentrations in vertebrate blood may contribute to BBD18-independent regulation and proliferation during vertebrate infection.

	Presly Goodwin (Dr. Jenny-Lee Thomassin)
	Citrobacter rodentium is a natural murine pathogen used as a surrogate animal model for enteropathogenic and enterohemorrhagic Escherichia coli (EPEC and EHEC) due to shared core virulence factors. One such virulence factor is the type II secretion system (T2SS), which bacteria use to secrete proteins, including toxins, that contribute to infection. C. rodentium also possesses two-component systems (TCS) that sense the host environment and metabolites to regulate gene expression, with several shown to influence virulence.
	This project builds on previous studies that defined the activation conditions of four T2SS components: gspA, gspC, gspD, and gspG. This study demonstrates that various host-derived metabolites influence T2SS activation, with galactose having the most notable effect. In addition, this research investigates the influence of various TCS on gspC and gspG activation using transcriptional fusions of T2SS components with TCS deletion mutants. Results revealed differences in activation among the clones used, suggesting that poly(A) slippage may influence activation. Further work will investigate the poly(A) status of existing clones to determine whether the transcriptional fusions are locking the genes into an “on” or “off” state.

	Anna Gosselin (Dr. Oleg Dmitriev)
	MEMO1 facilitates human cell motility by promoting lamellipodia formation; however, the molecular mechanism underlying this activity remains poorly understood and may involve copper binding. In this study, we investigated the copper-binding properties of MEMO1 and demonstrated that wild-type MEMO1 directly binds Cu(I). Microscale thermophoresis was used to characterize Cu(I) binding and determine its affinity for MEMO1. Because Cu(I) is readily oxidized, samples were prepared and experiments were conducted under anaerobic conditions. Wild-type MEMO1 bound Cu(I) with a dissociation constant (Kd) in the micromolar range. The C244S mutant retained some Cu(I)-binding activity, whereas binding was abolished in the H49A mutant, suggesting an important role for His49 in Cu(I) coordination. Characterizing the metal-binding properties of MEMO1 provides insight into its biochemical function and may help clarify how copper binding contributes to MEMO1-mediated cell motility.

	Atharv Govardhan (Dr. George Katselis)
	Whole-body vibration (WBV) is a common occupational exposure, and growing evidence suggests it may affect cognitive function and brain health [1]. Studies examining WBV have reported changes in learning, memory, and other aspects of cognitive performance, although the underlying mechanisms are not fully understood [2]. Processes such as inflammation, oxidative stress, and altered neuronal signalling have been proposed as possible contributors to the neurological effects of WBV [3]. This study investigated whether WBV exposure is associated with changes in blood proteins related to cognitive impairment using a rat model. Adult rats were exposed to different WBV frequencies, namely 4 Hz and 30 Hz, while a control group (0 Hz) did not receive any vibration exposure. Blood samples (pre- and post-) were then collected and analyzed using mass spectrometry-based proteomics to identify differences in protein expression between the groups. Proteins showing significant changes were then further examined using bioinformatics and pathway analyses to identify biological processes that they may be involved in. The blood proteomics data we found helped us better understand the relationship between WBV exposure and cognitive impairment. Identification of these potential blood-based biomarkers associated with these effects can be used in the future to predict neurodegenerative diseases.

	Colby Maduck (Dr. Jenny-Lee Thomassin)
	Omptin proteases are a unique family of proteases in Gram-negative bacteria that preferentially cleave extracellular substrates between two basic amino acids. OmpT, an omptin protease from Escherichia coli, preferentially cleaves peptides and contributes to virulence by inactivating the human antimicrobial peptide LL-37. As a result, the presence of the ompT gene is used as a diagnostic marker to identify pathogenic E. coli. Relatively little work has been performed to explore the dynamic range of OmpT activity that can be measured from intact bacterial cells in complex fluids. Therefore, the objective of this project was to generate OmpT variants that are predicted to have 10 to 10,000-fold reductions in protease activity and assess their production in E. coli. Point mutations were introduced into EHEC ompT on the pEHompT plasmid using overlap and inverse PCR methods for site-directed mutagenesis. Plasmids with sequence-confirmed mutations were transformed into E. coli BL21 for protein production. Production of OmpT variants was assessed by Western blotting using a polyclonal OmpT antibody. OmpT protein levels were similar for all OmpT variants. These variants will be used in downstream experiments to determine the linear range of OmpT activity that can be measured in complex fluids.

	Isha Noor (Dr. Ninad Mehta)
	Background: HLA-B -21 dimorphism (methionine [M] vs. threonine [T]) determines whether a cell supplies the peptide stabilizing HLA-E, a ligand for NK-cell receptors. Recipients accustomed to -21M signaling may lose this support if their donor kidney supplies no -21M peptide. We hypothesized that loss of donor -21M supply impairs NK-cell control of viral replication post-transplant.
	Methods: We genotyped HLA-B -21 in 38 donor–recipient pairs and performed PCR for CMV. Pairs where the recipient carried ≥1 -21M allele but the donor carried none were classified "exposed" (n=8); all others "unexposed" (n=30). CMV DNAemia duration, clearance time, and peak viral load were compared using rank-sum testing and regression adjusted for testing frequency.
	Results: Exposed pairs showed significantly longer CMV DNAemia (median 380.5 vs. 8.5 days; p=0.0020) and slower clearance (median 408.5 vs. 32.5 days; p=0.016), while peak viral loads were similar (p=0.31). The association persisted after adjustment and correction.
	Conclusions: Loss of donor -21M leader supply was associated with prolonged CMV DNAemia and delayed clearance, without altering peak viral load, suggesting HLA-B -21 mismatch impairs control of established infection rather than initial containment. These findings support -21 genotyping as a viral-risk marker.

	Matt Scrivens (Dr. Aaron White)
	Salmonella enterica serovar Typhimurium is a Gram-negative bacteria known to cause gastrointestinal disease in humans. Though Salmonella infection is typically associated with consumption of raw poultry, other food products can become contaminated as well. One method of contamination is when fecal runoff enters a water source used for irrigation. This water is then used to irrigate crops, which then in turn become contaminated. Previous research has shown that Salmonella is very good at surviving in water. Therefore, our lab is interested in determining which genes are essential for Salmonella water survival. Seven genes were selected as possible water survival genes based on their function in Legionella. Lambda red recombination was used to generate seven mutant strains of salmonella, each with a suspected water survival gene knocked out. These mutants were then tested in water trials. Once a week, total colony forming units were enumerated for each mutant and graphed in excel. Although data collection is ongoing, two knockouts (ΔyciC and ΔrpoZ) are showing promising decline compared to wildtype Salmonella.

	Gabriel Swetlikoff (Dr. Michael Wozny)
	Mitochondrial antiviral signaling protein (MAVS) is found on the surface of mitochondria, and is involved in signaling RNA virus infection. MAVS spatial arrangement is altered by viral infection, but the mechanism remains unclear. Fluorescent tagging can help answer this question by providing an effective method to track proteins in-vivo, allowing us to monitor their spatial response to RNA viruses in the cell. Stable knock-in of fluorescent tag sequences into protein-coding genomic DNA is possible through homologous repair by using CRISPR/Cas systems combined with a DNA template. Previous research using Cas12a RNPs for knock-ins are limited, creating the need for protocol development. Thus the objective of this study was to develop a protocol using Cas12a Ribonucleic proteins (RNPs) and a linear DNA template to engineer HEK293-T and SH-SY5Y cell lines which express MAVS with an N-terminal mScarlet fluorescent tag. PAM sequences were identified from genomic DNA and used to design the guide RNA and template DNA. The cells were electroporated with varying combinations of cell, RNP, and template DNA concentrations. While the desired cell lines were not produced, the study provided preliminary investigation that will be used to improve knock-ins for future studies involving Cas12a RNPs.

	Stuti Thakkar (Dr. Jess Sheldon)
	Morganella morganii is an emerging, multidrug‑resistant Gram‑negative bacterium that resides harmlessly in the gut and mucosal surfaces of humans and animals. However, as an opportunistic pathogen, M. morganii can cause hospital-acquired urinary tract, wound, and bloodstream infections amongst others. Iron acquisition is essential for bacterial survival and virulence, and hosts restrict iron and other metals through nutritional immunity during infection. In response, many Gram‑negative bacteria rely on the biosynthesis of small iron-binding molecules known as siderophores and the uptake of xenosiderophores produced by neighboring microbes. To determine whether M. morganii produces its own siderophores and/or can utilize those generated by other bacteria and fungi, siderophore production was assessed using Chrome Azurol S (CAS) assays in iron‑limited medium, and xenosiderophore uptake was evaluated by supplementing this restricted media with ferrichrysin, ferricrocin, coprogen, or rhizoferrin as an iron source. All M. morganii strains showed significantly lower CAS activity than the Pseudomonas aeruginosa positive control, indicating no detectable siderophore production under the tested conditions, and growth rescue assays demonstrated dose‑dependent increases in growth when supplemented with xenosiderophores. Conclusively, M. morganii exhibits broad iron‑acquisition strategies shaped by its diverse host and environmental niches, pointing to a potential reservoir.

	Gurraj Hothi (Dr. Segun Oyedokun)
	Introduction: Rural and remote regions in Canada continue to face significant shortages of family physicians. The Saskatchewan International Physician Practice Assessment (SIPPA) evaluates readiness of internationally trained physicians to practice in Saskatchewan and, in 2023, implemented a redesigned supervision model. This evaluation examined how the enhanced framework supports physician readiness, quality of care, workload, wellness, and rural retention.
	Methods: A multi‑method program evaluation combined descriptive analysis of administrative supervision data with qualitative interviews conducted between June and August 2026. Administrative data characterized supervision activities, progression, and workload experiences. Interview data were analyzed using Braun and Clarke’s reflexive thematic analysis.
	Results: Among physicians with workload data, 69.4% reported sustainable or somewhat sustainable workloads, while 22.2% indicated workload frequently affected wellness. Qualitative findings identified three domains: Educational and Professional Development, Well‑Being and Relational Experience, and System and Structural Contexts. Graduates valued high‑quality feedback, documentation skill development, mentorship, and accessible support. Challenges included workload overwhelm, isolation, and administrative burdens. Physician leaders emphasized rural emergency department demands and the need for clearer communication between SIPPA supervisors and clinic leadership.
	Conclusion: The enhanced SIPPA supervision model strengthens clinical competence, confidence, documentation skills, and readiness for independent practice. However, broader workplace and system factors continue to shape physician wellness, workload, and retention. Future refinements should prioritize clearer expectations, improved onboarding, practical transition‑to‑practice supports, stronger communication with physician leaders, and targeted skill‑based workshops.

	Sukhman Kaur (Dr. Michelle Collins)
	Introduction: Cardiac diseases have a significant genetic etiology, yet population-specific data on variant prevalence among Saskatchewan patients remains limited.
	Objective: To characterize the distribution of genetic variants associated with cardiomyopathies in SK and compare with international trends.
	Methods: Medical genetics findings were reviewed for patients with cardiac conditions referred for genetic testing. This analysis focused on HCM, DCM, ARVC/ARVD, LQTS to determine prevalence of pathogenic/likely pathogenic variants for each. International data on two major cardiomyopathies (HCM and DCM) were obtained from the Atlas of Cardiac Genetic Variation, ClinVar, and relevant peer-reviewed literature, and compared to provincial findings.
	Results: HCM cohort - SK showed a smaller distribution of MYH7 and TNNT2 compared to international data, while MYBPC3 remained the most prevalent gene, consistent with global trends. Variants reported in Dutch, Hungarian, diverse Caucasian cohorts and Hutterite populations globally were observed locally. DCM cohort – SK has a higher distribution of LMNA and BAG3, while TTN followed a similar trend compared to international data.
	Conclusion: Our findings provide valuable information on cardiomyopathy associated genetic variants in Saskatchewan population, demonstrating trends suggestive of shared ancestral background amongst affected individuals and offering clinicians locally relevant data to inform screening and patient care.

	Jakob Philipchuk (Dr. Mina Niazi)
	Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) is the most common liver disease in Canada. A Mediterranean-style diet is an effective approach to its management, yet real-world adherence is low among non-Mediterranean populations. This study evaluates baseline diet adherence and its relationship with disease severity and separately characterizes illness perception among Canadian adults with MASLD.
	Objective: To characterize baseline Mediterranean-style diet adherence (MEDAS) and its relationship with hepatic steatosis (CAP) and fibrosis (kPa); to describe post-consultation illness perception (BIPQ) and its association with disease severity; and to evaluate whether prior dietary counselling is associated with better adherence and disease understanding.
	Methods: 45 adults with MASLD completed the MEDAS and BIPQ at their initial hepatology consultation. FibroScan quantified steatosis and liver stiffness. Correlations and group comparisons were performed, with partial correlation adjusting for food insecurity and GLP-1 agonist use.
	Results: Greater adherence was correlated with lower CAP (r=-0.364, p=0.016). Prior counselling was associated with greater disease understanding (median coherence 8.0 vs 6.0, p=0.048) but not greater adherence to Mediterranean diet. Despite strong belief in diet as a treatment, adherence remained low (median MEDAS 5.0/14).
	Conclusions: Structured, behaviourally focused interventions may be required to enhance adherence to evidence-based dietary recommendations in MASLD.

	Erika Whyte (Dr. Angelica Lang)
	Background: Overhead lifting is associated with upper-limb injury risk, and shoulder kinematics may be influenced by increasing load and sex. This study investigated shoulder kinematics during a progressive overhead lift and identified potential differences between sexes.
	Methods: Thirty healthy adults (15 women, 15 men; mean age of 44.5 ± 14.3) completed four sets of five overhead lifts with progressively increasing load and effort. Shoulder, trunk, and arm motion were captured using a Vicon optical motion capture system. Humeral and scapular kinematics were assessed across lifting sets and between sexes using statistical parametric mapping (SPM) and two-way mixed ANOVAs.
	Results: Increasing load altered shoulder kinematics in both sexes. Humeral elevation and external rotation decreased as load increased. Scapular upward rotation increased with load in both sexes, with set × sex interactions (p = .002) at some levels of humeral elevation. Males demonstrated greater increases in upward rotation across progressive sets than females.
	Conclusion: Shoulder kinematics change with progressive overhead loading, with males and females demonstrating different scapular adaptations. These findings suggest that sex should be considered when evaluating shoulder mechanics and developing strategies for workplace injury prevention.

	Maheen Zafar (Dr. Jacob Alhassan)
	Belonging refers to the feeling of being included, accepted or connected to a group or a community. Previous research shows that belonging influences mental and physical health through different health outcomes although no current synthesis exists on patterns of belonging and health impacts in Canada. This scoping review identified the existing evidence on health and equity dimensions of the impacts of the sense of belonging in Canada.
	The scoping review was conducted by searching 6 health science databases through searches on three core concepts: belonging, health and Canada. Peer-reviewed English-language studies published between 2000-2026 on the health impacts of belonging in Canada were included. Grey literature, other review types and studies not directly reporting health impacts were excluded. Identified studies were synthesized thematically to identify patterns of health impacts.
	Higher sense of belonging was better for health due to improved mental health (self-rated mental health, lower suicidal ideation, depression and anxiety) and better physical health (self-rated general health, health utility, lower risk of incidence of diabetes, diabetes-related hospitalization, and chronic conditions, particularly arthritis).
	Positive impacts were however context-dependent, varying across demographic groups. A sense of belonging improved health especially for women, older adults, and some population groups.

	Daymond Bernath (Dr. Susan Petryk)
	Project Title: Disability Disclosure, Accommodation, and Ableism in Medical Education: A Mixed-Methods Study
	Background: Learners with disabilities remain underrepresented in medical education and may encounter barriers impacting their learning experience. National data suggests many learners choose not to disclose their disability to their medical program. Existing literature has primarily examined the prevalence of disabilities and the types of accommodation provided, with limited exploration of institutional culture and the attitudes of peers and faculty that may influence disclosure and inclusion.
	Methods: This study utilized a mixed-methods model consisting of an anonymous online survey for quantitative data followed by optional semi-structured interviews for qualitative data collection. Quantitative and qualitative data was then analysed using descriptive statistics and Braun and Clarke’s reflexive thematic analysis respectively
	Results: Preliminary results are showing that 28% of students identifying with a disability still have not requested accommodations. Our study population describes the institutional culture as encouraging and supportive, however, concerns surround impact on residency and how disclosure may negatively impact an individual’s experience.
	Conclusion: Disability in the medical education has a positive foundation to stand on with work still needed in areas such as stigma, ableism, and psychological safety. Medical learners would appreciate more awareness and openness in discussions surrounding disability and accessibility and clarification on the real-world impact on residency applications and matching.

	Emmanuel Fabella (Dr. Eric Sy)
	Introduction: Intensive care unit (ICU) discharge is an at-risk transition marked by communication gaps, adverse events, and fragmented care. Patient-oriented discharge tools may help, but ICU use is poorly described.
	Methods: Database search was done on MEDLINE, Embase, CINAHL, and Google Scholar (inception to May 2026) for patient- or family-oriented ICU discharge tools. Two reviewers independently screened and extracted data, resolving conflicts by consensus. Data were analyzed thematically.
	Results: Of 4,892 records, 30 studies were included (18 adult; 12 pediatric/neonatal). Four themes were identified. First, design was largely agreed on: standardized, tailorable templates (26/30) and plain language (22/30), though reading level was assessed in 6/30. Second, adult and pediatric tools addressed different problems, recounting an ICU stay patients could not recall (10/18 vs 2/12) versus teaching caregiving skills (8/12 vs 0/18). Third, implementation limited use: nurses delivered most tools (14/30), timing varied by setting, clinician time the main barrier (10/30), patient-partner collaboration the main facilitator (15/30). Fourth, tools were well received (satisfaction 17/30; improved understanding 13/30), with unintended distress in 8/30, and adverse events measured in one study (no difference).
	Conclusions: Patient-oriented ICU discharge tools may improve communication of patient-related information. Further research should define core contents, increase implementation, and measure effectiveness outcomes.

	Daly Haas (Dr. Marla Davidson)
	Introduction: Medical residents face complex workplace demands that can negatively impact their wellbeing and engagement in training. This mixed methods study evaluated resident use of resources from the USask Postgraduate Medical Education Resident Resource Office (RRO) and its association with resident wellbeing and learning environment perceptions.
	Methods: Three years of retrospective learning environment evaluations and RRO utilization records were analyzed. A cross-sectional survey measuring awareness and use of RRO resources, fatigue, burnout, grit, resiliency, and overall wellbeing was sent to all USask residents (N=525), with 36 respondents.
	Results: RRO use continued to increase each year, and residents were satisfied and comfortable with their experiences. While overall RRO utilization was not associated with general wellbeing, burnout, resilience or grit, residents who accessed three or more RRO resources reported significantly higher fatigue scores. Residents reporting poor or fair health rated the learning environment less favourably. Improved awareness of available RRO resources was identified as a priority for increasing resource use.
	Discussion: Further research is needed to better understand the relationship between resident wellbeing and wellness resource utilization and to identify strategies that promote awareness and engagement with available supports.  Larger sample sizes are needed to clarify these relationships.

	Xavier LaBelle (Dr. Segun Oyedokun)
	INTRODUCTION: South Sudan faces significant emergency care challenges, including limited trained personnel, infrastructure, and resources, with no structured emergency medicine (EM) residency program. This study aimed to identify needs and priorities for sustainable EM training development.
	METHODS: A mixed-methods needs assessment purposively sampled hospital and emergency department leaders, emergency practitioners, and university and Ministry of Health leadership. Three REDCap surveys assessed workforce and system capacity, clinical competencies and training needs, and institutional readiness. Semi-structured stakeholder interviews explored needs, barriers, resources, and sustainability. Surveys were analyzed descriptively. Thematic analysis and mixed-methods triangulation are ongoing.
	RESULTS: Preliminary findings demonstrated strong demand for EM development. Among practitioners (n = 151), 86.1% were interested or very interested in formal EM training, while 100% of institutional respondents (n = 26) considered academic EM important or very important. Only 40.7% reported having physicians with formal EM training. Key competency gaps included psychiatric emergencies, point-of-care ultrasound, electrocardiogram interpretation, and intubation. Funding, infrastructure, ambulance/referral systems, and human resources emerged as key barriers. Stakeholders emphasized local ownership and capacity building.
	CONCLUSIONS: Findings support locally led EM residency development in South Sudan alongside investment in workforce, infrastructure, sustainable financing, and local capacity building.

	Vaidehee Lanke (Dr. Scott Adams)
	Early and accurate detection and characterization of gastrointestinal (GI) polyps is essential for clinical management and prevention of GI malignancies and conditions. Artificial intelligence tools have the potential to assist clinical in accurately and efficiency detecting and characterizing polyps. However, AI models vary significantly in their architecture, training and validation datasets and availability, raising questions about model generalizability and real-world applicability. The objective of this project was to systematically evaluate and compare the performance of AI models for polyp detection and characterization across multiple datasets and evaluation metrics, including polyp detection, segmentation and classification and model generalizability.

	Elise Morphy (Drs. Kirsten Smith & Alicia Thatcher
	Background: People with intellectual and developmental disabilities (PWIDD) have been historically undervalued as knowledge producers in health professions education (HPE). Co-education initiatives with PWIDD can improve student learning outcomes, which may contribute to narrowing health inequities faced by PWIDD.
	Objective: To map and synthesize the literature on the experiences of PWIDD as co-educators in health professions education.
	Methods: Guided by the PRISMA-ScR framework, a scoping review was conducted through systematic searches of four databases: MEDLINE, EMBASE, CINAHL, and ERIC. One reviewer screened titles, abstracts, and full-text articles against predefined inclusion criteria. Data were extracted and synthesized using descriptive and thematic analysis.
	Results: The database search identified 1,182 unique records, of which eight met inclusion criteria. Eight additional articles were identified through backward reference searching, resulting in 16 included studies. Key facilitators of co-educator involvement included Reasonable Adjustments, Safe and Supportive Learning Environments, and Optimizing Agency. Benefits included Psychological Wellbeing, Meaningful Employment and Role Participation, and Learning and Skill Development.
	Conclusions: Findings highlight factors that support meaningful involvement of PWIDD as co-educators in HPE and may guide institutions seeking to implement co-education initiatives. Future research should prioritize the perspectives of co-educators with IDD and examine institutional facilitators and barriers to implementation.

	Hamza Moustapha (Dr. Ibraheem Othman)
	Artificial intelligence (AI) is becoming increasingly present in medical education and clinical practice. Generative AI tools are already being used by medical students for learning. The purpose of this focused narrative review was to examine the current literature on the use of AI in medical education, with particular attention to pre-clerkship students and Canadian studies. This review utilized PubMed to identify English-language, peer-reviewed articles from 2021 onwards, exploring the ways in which students were using AI, how prepared students felt in using AI, students’ AI-related concerns, how students assessed the reliability of information generated by AI, and what they would like to learn through formal teaching. A recurrent expectation expressed by students surveyed across the reviewed studies was that AI would feature in their future careers, and many indicated an interest in getting more formal education about it. Furthermore, participants reported a range of uses for AI. While many students reported receiving limited structured teaching about AI and its risks, they also reported many concerns. Some of these included the potential for inaccurate information, bias, issues with privacy, academic integrity, and appropriate use. Additionally, studies reviewed here highlight the importance of educating students to critically appraise and verify information generated by AI. However, the reviewed studies have a number of limitations which must be noted when applying the findings of the existing evidence to specific settings, including low response rates, self-reported data, and differences in how studies defined AI and measured students’ experiences with it. More local data is needed about how pre-clerkship medical students at the University of Saskatchewan are currently using AI and what they think schools should be teaching in terms of future AI education.

	Medical Imaging
	Aniket Bither (Dr. Nzekwu Chukwuemeka)
	Quality Improvement in Thyroid Fine Needle Aspiration: A Retrospective Review of Ultrasound, and Surgical Outcomes in Regina, Saskatchewan
	Background: Thyroid nodules are common imaging findings, and ACR TI-RADS was developed to standardize ultrasound risk stratification and limit unnecessary biopsy. However, interobserver variability in feature interpretation can inflate scores and drive over-biopsy. Regina faces a growing thyroid biopsy backlog (750+ pending, ~6 new referrals weekly).
	Methods: We examined ultrasound-guided thyroid FNAs performed in Regina since 2018, comprising a surgery-selected cohort of 570 patients, 730 nodules, and 858 biopsies. TI-RADS score, Bethesda cytology, and surgical pathology were compared to assess concordance.
	Results: Non-diagnostic Bethesda I (7.8%) and indeterminate Bethesda III (19.9%) results accounted for over a quarter of biopsies. Suspicious cytology rose from 5.1% (TR3) to 12.0% (TR4) to 26.9% (TR5), and surgical malignancy rose from 35.3% to 50.8% to 68.8% across the same categories. Non-malignant outcomes remained common among TR4/TR5 surgeries (49.2% and 31.2%), indicating over-classification. Notably, within Bethesda IV cytology, malignancy rose from 35.3% (TR3) to 60.9% (TR5), while Bethesda III malignancy stayed flat (~40–44%) regardless of TI-RADS category.
	Conclusion: TI-RADS reliably stratifies malignancy risk overall and adds meaningful discrimination within Bethesda IV cytology specifically, but not within Bethesda III. Indeterminate cytology and TR4 over-classification both contribute to procedural burden.

	Kathan Choksi (Dr. Jordan Buchko)
	Nearly One in Three Hip and Knee MRIs May Be Inappropriate: A Retrospective Study of 3,139 MRIs in Regina
	Background: High demand and prolonged MRI wait times in Saskatchewan make it important to identify potentially unnecessary scans. This study investigated and quantified potentially inappropriate hip and knee MRIs.
	Methods: We retrospectively reviewed 3,139 MRIs performed in Regina from 2023–2025. MRIs were deemed potentially inappropriate when prior plain radiography was absent, completed more than 18 months prior to MRI, performed same-day or post-MRI, or when the prior radiograph demonstrated advanced osteoarthritis (Kellgren-Lawrence grade 3–4).
	Results: Overall, 948 MRIs (30.2%) met criteria for being potentially inappropriate. Among these, 59.5% lacked an appropriate X-ray prior to MRI: 39.1% had no valid X-ray within the 18-month window, and 20.4% had same-day radiography. Advanced osteoarthritis on prior X-ray was present in 43.0% of cases. Inappropriate rates were higher for hip than knee MRI (44.0% vs 27.8%). Urban Family Medicine, Rural Family Medicine, and Orthopaedics accounted for 81.7% of MRI referrals and 81.4% of potentially inappropriate MRIs.
	Conclusion: Nearly one in three MRIs met predefined criteria for being potentially inappropriate. Encouraging prior X-ray use to aid diagnosis and avoid unnecessary MRI scans, and targeting high-volume referral pathways could serve as avenues for prospective quality-improvement interventions.

	Shannon Dallaire (Dr. Andrea Lavoie)
	Mechanisms and Imaging Correlates of Coronary Microvascular Dysfunction
	Coronary microvascular dysfunction (CMD) is an underrecognized cause of myocardial ischemia. The microvasculature impairments frequently escape routine imaging and diagnostic protocols, leading to underdiagnosis and increased risk of major adverse cardiovascular outcomes. This study evaluated the clinical characteristics, cardiovascular risk factors, and 1-month and 1-year clinical outcomes of patients with CMD identified by coronary reactivity testing (CRT). A retrospective chart review was conducted for 53 patients presenting to Regina General Hospital from January 2020 to May 2026 with angina that were diagnosed with CMD. Out of 53 patients, the majority were females (77.4%), and presented with angina, hypertension,
	diabetes mellitus, dyslipidemia, and autoimmune disorders. About 81.1% were reported to be current or past smokers. Coronary microvascular dysfunction was clinically reported in 58.5% patients as a functional abnormality with CRT. CMD patients had frequent emergency visits due to the cardiac causes (9.4% patients within 1 month and 18.96% within 1 year), and high re-hospitalization rate due to cardiac causes (6.89%) at 1 year. Exercise intolerance during the stress test was significantly associated with cardiac-related ED visits at 1 year (p = 0.043). Further prospective studies are warranted to better define the relationship between coronary microvascular dysfunction, clinical characteristics, and long-term outcomes

	Abdu Etagiuri (Dr. Haron Obaid)
	Diagnostic Reliability of the Radiographic Features of Acetabular Retroversion
	Objectives: Acetabular retroversion is associated with femoroacetabular impingement and hip osteoarthritis. This study assessed the diagnostic reliability of established radiographic signs of acetabular retroversion (crossover, ischial spine, posterior wall), externally validated a newly proposed elephant ear sign, and determined which individual or combined findings provide the highest diagnostic accuracy against CT
	Methods: This retrospective research study will include 350 patients with pelvic radiographs and corresponding cross-sectional imaging. Each radiograph will be independently evaluated for the presence of the cross-over, ischial spine, posterior wall, and elephant ear signs. CT imaging will serve as the gold standard for validation by measuring acetabular version, tonnis and lateral femoral centre edge angles. Statistical analysis will assess the sensitivity, specificity, and diagnostic accuracy of individual and combined radiographic findings.
	Results: Crossover and ischial spine signs showed high specificity (86.5–89.9%) but low sensitivity (28.7–34.3%). Posterior wall sign was more balanced (sensitivity 52.5–55.3%, specificity 73.4–75.0%). Elephant ear sign performed worst (accuracy 50.6–55.1% and not significant on the right, p=0.058). Ischial spine or posterior wall combined gave the highest accuracy (62.9–64.9%).
	Conclusion: Posterior wall sign is the strongest single classic sign, while crossover and ischial spine are highly specific but poorly sensitive. The elephant ear sign did not validate as diagnostically useful. Combining ischial spine and posterior wall signs improves accuracy over any individual sign.

	Aidan Hydomako (Dr. Amit Persad)
	Quantifying Resection and Ablation Extent in Mesial Temporal Epilepsy Surgery: A Scoping Review of Methods, Anatomy, and Outcomes
	Objective: To examine how surgical extent is measured in mesial temporal lobe epilepsy (mTLE) and its associations with seizure and neuropsychological outcomes.
	Methods: MEDLINE and Embase were searched for adult studies reporting quantitative or semi-quantitative surgical extent values. Measurement methods, anatomical targets, seizure outcomes, and neuropsychological outcomes were extracted.
	Results: 61 publications were eligible. We found extent assessment has evolved from linear and anatomical-landmark approaches toward quantitative MRI, automated segmentation, and recently, voxel-wise spatial methods. MRI-based volumetric studies of resective surgeries predominantly found no association between greater amygdalohippocampal extent and seizure freedom. Conversely, 8/11 publications evaluating piriform cortex extent reported favourable seizure associations. Laser interstitial thermal therapy (LiTT) studies similarly showed predominantly null findings for gross ablation volume and conventional hippocampal/amygdala extent. In contrast, smaller subregional, spatial, and biologically defined targets with LiTT showed more favourable associations. Neuropsychological evidence was heterogeneous and dependent on anatomical targets, laterality, and domain with evidence concentrated around hippocampal extent and memory.
	Significance: Current evidence has not identified a consensus surgical extent target that consistently predicts superior seizure outcomes. Rather, it supports a shift from maximal treatment extent toward identifying precise spatial and anatomical targets, with individual seizure-network characterization being an important area of investigation.

	Benjamin Katz (Dr. Uzair Ahmed)
	Super Large-Bore Aspiration in Acute Ischemic Stroke: Developing a Vessel–Device Geometry Database to Predict First-Pass Effect and Clinical Outcomes
	Background: First-pass effect (FPE) during mechanical thrombectomy is associated with improved procedural and clinical outcomes, yet remains inconsistently achieved despite advances in large-bore aspiration technology. Patient-specific vascular anatomy and device–vessel geometry may contribute to this variability.
	Methods: We developed a retrospective observational study of adults undergoing aspiration-first thrombectomy for anterior circulation large-vessel occlusion at the Saskatchewan Cerebrovascular Centre between January 2024 and December 2025. Literature reviews evaluating predictors of FPE and methods of quantifying vascular tortuosity informed development of a standardized vessel–device geometry framework. A REDCap registry was constructed integrating clinical characteristics, CTA-derived vascular anatomy, catheter dimensions, procedural geometry, and clinical outcomes. Key parameters include catheter-to-vessel ratio, lumen coverage ratio, guide catheter positioning, vessel diameter, and segmental tortuosity. Standardized imaging procedures and inter-rater reliability testing were incorporated to improve measurement reproducibility.
	Results: Study infrastructure, literature reviews, imaging methodology, REDCap architecture, and regulatory approvals were completed. The framework preserves raw anatomical measurements, enabling evaluation of multiple geometric models during subsequent analysis.
	Conclusion: This study establishes a standardized framework for investigating vessel–device interactions during aspiration thrombectomy. Identifying geometric predictors of FPE may ultimately enable pre-procedural CTA-based individualized device selection and improve first-pass reperfusion.

	Tasin Obi (Dr. Lissa Ogieglo)
	Temporal FTIR Imaging of Biochemical Changes Following Intracerebral Hemorrhage
	Intracerebral hemorrhage (ICH) causes blood to accumulate within brain tissue. This can lead to inflammation, oxidative stress, and secondary tissue injury. The timing and spatial progression of oxidative injury after ICH remain unclear. This study examined biochemical changes following ICH using Fourier transform infrared (FTIR) microscopy imaging. A collagenase-based ICH model was used to induce hemorrhage in mice. Brain tissue was collected at different time points following hemorrhage. FTIR imaging was used to map lipids, proteins, lactate, and oxidized lipid products within the brain. Tissue regions were identified using unsupervised clustering. Lipid intensity and the 1718/1740 cm⁻¹ ratio were examined as markers of lipid content and oxidation. FTIR imaging identified distinct biochemical patterns within hemorrhagic brain tissue. Lipid intensity changed across the measured time points. The 1718/1740 cm⁻¹ ratio was also examined to assess lipid oxidation. However, this ratio showed limitations due to weak oxidation signals and background effects. Tissue masking was therefore used to reduce off-sample artifacts. These findings demonstrate the potential of FTIR imaging to characterize spatial and temporal biochemical changes following ICH.

	Maxwell Pally (Dr. Michael Kelly)
	Chemically specific X-ray fluorescence imaging of phosphorus
	Phosphorus is an important component in multiple molecules involved in stroke. Conventional X-ray fluorescence imaging (XFI) can tell us where phosphorus is located, but not its chemical form. We investigated whether phosphorus K-edge X-ray absorption spectroscopy (XAS) and XFI at multiple energies could distinguish chemical forms of phosphorus in mouse brain tissue after stroke. A reference library of known phosphorus compounds was used in linear combination fitting of a prepared mixture, tissue spectra, and multi-energy maps. Fitting identified the compounds in the mixture but inaccurately estimated their proportions. Correcting for self-absorption, where a sample reabsorbs some of its own fluorescence, improved these estimates. Bone and some lesion hotspots showed spectral features resembling apatite, and fitting assigned substantial contributions to the apatite reference, supporting the presence of calcium phosphate. Three separate pixelwise fits, each pairing inorganic phosphate with ATP, polyphosphate, or pyrophosphate, consistently fit a lower relative contribution from the high-energy phosphate in the lesion than in surrounding tissue. These results suggest that XAS and multi-energy XFI can reveal differences in phosphorus chemistry after stroke, although similarities in reference spectra make fitting sensitive to self-absorption.

	Jordan Reekie (Dr. Garson Chan)
	Objective: Asymptomatic bacteriuria (ASB) is a common condition in pregnancy, defined as the presence of ≥100 000 colony forming units of bacteria/mL of urine in the absence of symptoms. ASB is screened in pregnancy due to it potentially increasing the risk of pyelonephritis, a severe complication that risks both the mother and fetus. However, ASB’s association with subsequent symptomatic urinary tract infections (UTI) remains largely under-investigated.
	Methods: A retrospective chart review of 10 063 pregnant patients found 1082 mothers were screened for ASB in Jim Pattison Children’s Hospital from June 2025 – June 2026, inclusive (Table 1 demographics). We investigated how ASB, along with associated factors such as age and parity, influenced the occurrence of symptomatic UTI later in pregnancy and in the post-partum period (< 6 months). Results were analyzed using a multivariable logistic regression model.
	Results: Women with ASB were 192% more likely to have symptomatic UTI later in pregnancy or post-partum compared to women without ASB (OR 2.92, CI 1.66–5.13). Age and previous pregnancy also affect the odds of having UTI in pregnancy as independent variables. This information can provide guidance to determine appropriate screening, treatment, and follow-up guidelines regarding ASB in pregnancy.

	Aluk Geu (Dr. Sarah Smith)
	Postpartum recovery has traditionally been defined by physical healing within six weeks of childbirth. Current professional guidelines for postpartum care from the American College of Obstetricians and Gynecologists (ACOG) and the World Health Organization (WHO) recommend a comprehensive assessment. The aim of this study is to determine the proportion of women in Saskatchewan who have fully recovered by 3–6 months postpartum and identify factors influencing recovery, providing evidence to tailor care, optimize support, and inform extended postpartum follow-up.
	A cross-sectional survey accessed the full recovery of postpartum women 3–6 months after childbirth across four domains (physical, mental, sexual, functional). At the time of this interim analysis, data was available for 43 participants (N=43). The proportion of women achieving full recovery was estimated using descriptive statistics, Pearson’s chi-square tests, Fisher’s exact test, t-tests, and multivariable logistic regression.
	Full recovery across all four domains was uncommon in this interim sample (13.95%). Functional recovery was the most achieved outcome (88.37%), whereas sexual (39.53%) and physical (53.49%) recovery were less frequently reported. Mental recovery was reported by 24 participants (55.81%). Higher anxiety and depressive symptom scores and lower perceived social support were associated with lower likelihood of being classified as fully recovered.

	Sharon Jacob (Dr. Peter Thiel)
	Objective: To compare the quality and accuracy of physician- and AI-generated gynecologic consultation notes.
	Methods: This paired-comparison study used standardized patient encounters. Four gynecologists and two senior residents each completed three encounters drawn from six scripted cases (18 encounters, 54 notes). Each encounter generated a physician note, a raw AI note, and a physician-edited AI note. Blinded raters scored quality with a modified Physician Documentation Quality Instrument-9 (mPDQI-9, range 8-40) and accuracy against a reference transcript using a 36-item checklist. Documentation time was recorded. Analysis was completed using repeated-measures ANOVA.
	Results: PDQI-9 scores were similar across conditions (physician 31.5 ± 5.5, raw AI 34.2 ± 3.8, edited AI 33.7 ± 3.8, p = 0.12). The physician versus raw AI difference was −2.7 points (95% CI −5.4 to 0.1), favoring the AI note. Errors per note were equivalent, and 62 of 69 errors were omissions, with no incorrect statements or clinically important errors in any note. Editing the AI note took 3.1 ± 2.8 minutes versus 9.7 ± 4.1 minutes to document independently, saving 6.6 minutes (95% CI 4.6–8.5, p < 0.001).
	Conclusions: AI-generated notes matched physician notes in quality and accuracy, with no fabrication and reduced documentation time.

	Carlie Klatt (Dr. Sarah Smith)
	Background: Physiological and lifestyle changes in the postpartum period can contribute to the development of postpartum depression. In Canada, rates of postpartum depression have been reported to be as high as 23%. Research about specific factors which predispose people to postpartum depression are largely conflicting. Despite evidence that poor sleep quality contributes to depressive symptoms in the general population, this link has not been solidified in the postpartum period.
	Methods: Validated self-reported questionnaires were used to quantify sleep quality, depressive symptoms, anxiety symptoms, and perceived social support in Saskatchewan residents 3-6 months postpartum. Statistical analysis identified correlations and associations between variables. Measures of sociodemographic and obstetric variables were also analyzed.
	Results: The results of this preliminary analysis show that majority (81.25%) of those postpartum reported having poor sleep quality. Those with poor sleep quality had higher median scores of depressive and anxiety symptoms, although this was not statistically significant. Those with poor sleep quality reported lower levels of social support (p=0.057).
	Conclusions: While the results of this study did not reach statistical significance, this is likely due to the small sample size. As enrollment in the study increases, it will provide an important dataset for Saskatchewan physicians treating postpartum people.

	Sarah Power (Dr. Maria Giroux)
	Introduction: Obstetric anal sphincter injuries (OASIs) may require surgery, but Canadian reoperation data are limited. This study aimed to determine the 2-year reoperation rate after primary OASI repair and characterize indications, procedures, and exploratory associations.
	Methods: A single-centre retrospective cohort included patients undergoing primary OASI repair at Regina General Hospital between January 1, 2019, and December 31, 2023. Provincial records identified reoperations within 2 years postpartum. Associations among reoperated patients were assessed using Fisher’s exact tests.
	Results: Of 848 patients, 19 underwent reoperation (2.24%, 95% CI, 1.35-3.48) with a mean of 51.5 days postpartum (range 6-290). Non-mutually exclusive indications were wound dehiscence, and retained products of conception (each 7/19, 36.8%); surgical-site infection (5/19, 26.3%); persistent pain, and granulation tissue (each 4/19, 21.1%). Procedures included perineal wound revision (11/19, 57.9%); secondary anal sphincter repair, dilation and curettage, and hysteroscopy (each 5/19, 26.3%). Within the reoperation subgroup, absence of antibiotic prophylaxis was associated with wound infection (4/6 vs 1/13, p=.017) and perineal wound revision (6/6 vs 5/13, p=.018).
	Conclusion: Reoperation after primary OASI repair was uncommon, although wound complications imposed a substantial surgical burden. The observed association between absence of antibiotic prophylaxis and wound morbidity warrants evaluation in the full OASI cohort.

	Ayesha Shafiq (Dr. Ryan Lett)
	Introduction: Postpartum anemia is associated with impaired recovery, reduced breastfeeding success, and postpartum depression. We evaluated the accuracy of an artificial intelligence-based smartphone application that estimates hemoglobin (Hb) from palpebral conjunctival images.
	Methods: In this prospective observational validation study, 201 postpartum women aged ≥18 years undergoing a day-1 complete blood count within four hours of imaging were included. Trained personnel acquired images. Agreement was assessed using bias, error measures, Bland–Altman analysis, intraclass correlation coefficient (ICC), and accuracy thresholds.
	Results: Paired measurements were available for 201 participants. Mean laboratory and app-estimated Hb were 10.9 ± 1.53 and 13.5 ± 1.06 g/dL, respectively. The application overestimated Hb, with a mean bias of +2.56 g/dL (95% CI, 2.34–2.79), mean absolute error of 2.61 g/dL, and limits of agreement of −0.62 to +5.75 g/dL. Only 8.5% of estimates were within ±5% and 14.9% within ±1 g/dL of laboratory Hb. Absolute agreement was low (ICC, 0.081). Bias increased as laboratory Hb decreased (p<0.001), reaching +6.19 g/dL when Hb was <8 g/dL, but did not differ by Fitzpatrick skin type or operator.
	Conclusion: The application substantially overestimated Hb, particularly at lower concentrations, and cannot yet replace laboratory screening without further algorithm refinement and validation.

	Samantha Allan (Dr. Linda Chelico)
	Through affinity purification mass spectrometry APOBEC3B (A3B), a deoxycytidine deaminase, was found to interact with two proteins – PFD5 and HUWE1 – involved in the regulation of the oncogene cMyc. The Chelico lab demonstrated that A3B can indirectly regulate cMyc through its protein interaction with PFD5 in various breast cancer cell lines.1 Following the same methods in a HEK293T cell line we showed that the A3B-HUWE1 interaction appeared to stabilize cMyc levels. To make this research more applicable, we wanted to validate these results in a breast cancer cell line using an endogenous protein system. Both HUWE1 and A3B are overexpressed in breast cancer and the effects of this interaction on cMyc have yet to be demonstrated in a breast cancer cell line.2-3 We aimed to discover this effect using an ER+ breast cancer cell line with doxycycline inducible A3B and short hairpin RNA targeted to HUWE1 to knock it down. Using qPCR and immunoblotting we were able to show that loss of cMyc resulted from the absence of A3B and knockdown of HUWE1, validating our findings in HEK293T cells. The results of this research indicate that the A3B-HUWE1 interaction could be a potential therapeutic target as stabilized cMyc could lead to uncontrolled cell replication and tumor development.

	Sarim Asim
	Background: Melanoma is highly treatable when caught early, but lesions are often difficult to classify outside dermatology, and Saskatchewan patients wait months for referral. Artificial intelligence (AI) models can classify skin lesions accurately, but their effect on clinician decision-making remains unclear.
	Methods: A computer vision model was trained on 23,648 dermoscopic and clinical images from the International Skin Imaging Collaboration (ISIC) Archive. In a paired pilot study, one physician and two medical students each classified 100 lesions (50 benign, 50 malignant) not used in training, first unaided and then with AI confidence scores and visual aids. Readers classified lesions as benign or melanoma, and decided whether to biopsy or refer. Performance was assessed using receiver operating characteristic (ROC) curves and area under the curve (AUC).
	Results: AI support increased AUC for all readers: physician 0.607 to 0.909; students 0.617 to 0.831 and 0.583 to 0.735. For the physician, AI support increased accuracy from 60% to 87%, sensitivity from 46% to 82%, and specificity from 74% to 92%, compared with 89% accuracy, 82% sensitivity, and 96% specificity for AI alone.
	Conclusion: AI support improved lesion classification and referral decisions across all readers. However, findings are limited by small internal sample, and a larger study involving front-line clinicians is planned.

	Jeshua Jacob (Dr. George Katselis)
	Platelets and the complement system are essential homeostatic components that interact bidirectionally in the body’s innate immune system. Existing research is unable to characterize protein-protein interactions between platelet and complement proteins due to the sheer number of proteins involved in the two systems and the low sensitivity of traditional methods. This project circumvents that barrier by combining mass spectrometry (MS)-based proteomics and bioinformatics to reliably identify and characterize proteins in both systems and ultimately decipher the platelet-complement crosstalk mechanisms. Blood samples were processed to isolate the platelet- and complement- associated fractions, followed by the digestion of the proteins into peptides for MS analysis. Bioinformatics validation of the identified proteins revealed a total of 269 platelet proteins and 28 complement proteins from their respective milieu. 75 of those 269 platelet proteins participated in biologically significant functions and interactions with the complement system. Differentially expressed platelet and complement proteins were mapped in STRING revealing the complex crosstalk mechanisms between the two systems. These findings establish a MS-based platform to better understand how a dysregulated platelet-complement system may contribute to the pathophysiology of a wide range of clinical disorders thereby supporting the discovery of potential therapeutic targets in future studies.

	Morgan Johannson (Dr. Deborah Anderson)
	Breast cancer is the most commonly diagnosed cancer among Canadian women, and accounts for approximately 26% of all new cancer cases. More specifically, triple negative breast cancer is known for its high mortality rate and increased risk of relapse. This is generally attributed to the lack of targetable receptors seen in other breast cancer subtypes (progesterone receptor, estrogen receptor, and HER2 receptor). Our laboratory has previously identified CLIC3 as a druggable target in triple negative breast cancers. CLIC3 is an intracellular chloride ion channel which is overexpressed in highly aggressive breast cancer cell lines. CLIC3 is a glutathione-dependant oxidoreductase. It is involved in promoting cancer migration, invasion, tumor progression, and angiogenesis through transglutamase-2 activation and integrin signaling. Due to this, our laboratory has developed the novel small-molecule CLIC3 inhibitor BP370. To evaluate the anti-metastatic activity of BP370, several breast cancer cell lines, (BT20, BT549, HCC1806, MDA-MB-231), were treated with varying concentrations of BP370. Anti-metastatic activity was assessed via migration and invasion transwell assays. Thus far, BP370 has shown promising anti-migratory and anti-invasive activity. It has decreased both migration and invasion in cell lines of varying CLIC3 expression. Inhibitory effects are also observed in a concentration-dependant manner, further demonstrating its potential as an anti-metastatic inhibitor.

	Scott Jones (Dr. Osama Souied)
	Background: EV-301 is a global study that pioneered the future of treatment following the progression of locally advanced urothelial carcinoma following platinum-based chemotherapy and programmed cell death protein (PD-1) or programmed death ligand inhibitor (PD-L1) treatment1.
	Methods: We conducted a retrospective cohort population study on patients in Saskatchewan diagnosed with locally advanced or metastatic urothelial carcinoma that received Enfortumab Vedotin following disease progression after receiving platinum-based chemotherapy and programmed cell death protein or programmed death ligand inhibitor treatment. 56 patients were identified through the SCA Oncology Pharmacy and Cancer Registry. Following ethics approval and electronic medical record data collection, 21 patients were identified as eligible for comparison to the EV-301 clinical trial. Statistical analyses were conducted using Kaplan-Meier for overall survival.
	Results: A total of 21 patients were retrospectively analyzed and compared to the EV-301 trial. Saskatchewan patients’ overall survival was shorter (median overall survival, 11.52 vs. 12.88 months)1. The Saskatchewan patients were older comparatively (median age, 71.95 vs. 68.0) with worse ECOG performance status1.
	Conclusion: Our real-world data highlights the possibility of selection bias in EV-301 when compared to Saskatchewan patients. Additional bladder cancer research in Saskatchewan may give insight into considerations for treatment in the future.

	Janice Mak (Dr. Yuliang Wu)
	DEAD-box helicase 41 (DDX41) is an RNA helicase that contributes to coordination of pre-mRNA splicing. Mutations in DDX41 predispose individuals to myeloid malignancies, notably myelodysplastic syndrome (MDS) and acute myeloid leukemia (AML). Nuclear speckles (NS) are membraneless organelles within the nucleus that regulate gene expression through pre-mRNA splicing. Our lab hypothesizes that DDX41 localizes to NS as a modulator of pre-mRNA splicing and that common germline DDX41 variants disrupt its localization. Variant-mimicking GFP-DDX41 constructs were generated using site-directed mutagenesis, transfected into HeLa cells, and visualized alongside an NS marker using confocal microscopy. DDX41 localized to NS, with the first intrinsically disordered region (IDR1) being required for nuclear and NS localization. Common N-terminal germline truncation variants resulted in cytoplasmic mislocalization and accumulation of DDX41 in stress granules (SGs). Additionally, DDX41 mutations were associated with a decrease in the integrated stress response (ISR), suggesting that DDX41 dysfunction may perturb the cellular stress response. These findings suggest that disease-associated DDX41 mutations may contribute to myeloid malignancy predisposition through altered subcellular localization and disruption of stress-granule-associated responses. The impact of this study is the identification of a previously uncharacterized connection between DDX41 localization, nuclear speckle biology, and the cellular stress response, providing insight into how DDX41 dysfunction may contribute to disease development.

	Rhea Martin (Dr. Linda Chelico)
	Replication protein A (RPA) is known to protect the genome by binding tightly to ssDNA at replication forks, preventing other proteins from accessing single stranded DNA (ssDNA).1,2 Previous research shows that the cytosine deaminase APOBEC3A can displace RPA on ssDNA allowing its mutagenic activity.1,2 This raised the question of what other proteins APOBEC3A could displace from ssDNA. iPOND data showed that APOBEC3A can also displace TERT, the protein subunit of telomerase.3,unpublished Since both APOBEC3A and telomere dysfunction are found in most cancers, this connection between APOBEC3A and TERT may reveal an alternative mechanism by which APOBEC3A promotes cancer.3,4 To investigate this, 639V and 5637 A3A knockdown cells were tested alongside doxycycline-induced HeLa cells expressing either A3A or A3A E72A (catalytic mutant), in the presence or absence of the telomerase inhibitor BIBR1532. Cells were collected for in-gel TRAP assays and Telomere Length qPCR. Expression of catalytically active APOBEC3A inhibited telomerase activity by ~25%, resulting in decreased telomere length, with synergistic effects observed between APOBEC3A and BIBR1532. Therefore, sustained APOBEC3A expression inhibits telomerase activity, ultimately decreasing telomeric length, possibly demonstrating another way that APOBEC3A can promote genomic instability during cancer. Future assays like ChIP-qPCR will determine the mechanism for APOBEC3A inhibiting telomerase.

	Laraib Mehdi (Dr. Anand Krishnan)
	Background: Lung cancer remains a leading cause of cancer-related mortality, and brain metastases are associated with poor prognosis and limited treatment options. Muscarinic acetylcholine receptors have been implicated in cancer progression, but the role of the M4 receptor (CHRM4) in lung cancer brain metastasis remains unclear. Previous work from our laboratory suggests that CHRM4 activation may suppress lung cancer cell proliferation, supporting a potential tumour-suppressive role for CHRM4.
	Objective: To compare CHRM4 expression across primary lung tumours from patients with and without subsequent brain metastasis and brain metastatic lesions. A secondary objective was to identify morphological differences between non-metastatic primary lung tumours, primary lung tumours from patients who developed brain metastasis, and brain metastatic lesions.
	Methods: This retrospective cohort study examined de-identified lung adenocarcinoma tissue samples divided into three groups: primary lung tumours from patients without brain metastasis, primary lung tumours from patients who developed brain metastasis, and brain metastatic lung cancer tissue. Tissue sections were assessed using hematoxylin and eosin staining for histopathologic features, including tumour morphology, necrosis, hemorrhage, and immune-cell infiltration. CHRM4 expression was evaluated qualitatively using immunofluorescence staining.
	Results: Qualitatively stronger CHRM4 staining was observed in primary lung tumours from patients without brain metastasis with comparatively weaker staining in both primary tumours from patients who developed brain metastasis and brain metastatic lesions. Qualitative histopathologic assessment suggested greater tumour heterogeneity, necrosis, and hemorrhage. These findings support further investigation of CHRM4 as a candidate biomarker associated with brain metastatic progression.
	Conclusion: Qualitatively reduced CHRM4 expression in primary lung tumours from patients who developed brain metastasis and in brain metastatic lesions suggests an association between reduced CHRM4 expression and brain metastatic progression. These findings support further investigation of CHRM4 as a candidate biomarker and potential therapeutic target. Larger studies incorporating quantitative CHRM4 assessment and clinical outcome data are required to establish its prognostic or predictive significance.

	Nanditha Prasad (Dr. Anand Krishnan)
	Perineural invasion (PNI) is the invasion of cancer cells into and around the peripheral nerves. PNI is a known risk factor for locoregional recurrence of breast cancer (BC). Our lab recently developed a novel in vitro model to study PNI. In this project we attempted to model the locoregional recurrence in BC using the PNI model. GFP-tagged BC cells (MDA-MB-231) were co-cultured with rat dorsal root ganglion (DRG)-nerve preparations in a 3D system for either 3-days or 7-days, after which the BC cells were washed-off using ice-cold DPBS. Then, the DRG-nerve tissues were reseeded in new culture wells without cancer cells for 7 days. The results suggest that a significantly higher number of BC cells undergo PNI by day-7 compared to day-3. Additionally, BC PNI cells exit events were only observed in day-3 reseeded co-culture suggesting a recurrence like status but this needs further validation. Day-3 and day-7 DRG-nerve sections were stained for Ki-67 to validate the proliferation status of the BC PNI cells. The results suggest that more BC PNI cells loose Ki-67 expression by day-7 compared to day-3 which further suggests that the nerve-invaded BC cells slow down their proliferation the more they are within the nerve niche.

	Jenna Prollius (Dr. Julie Stakiw)
	Background: Immunoglobulin replacement therapy (IGRT) is used to mitigate infection risk from secondary hypogammaglobulinemia during bispecific antibody treatment for relapsed/refractory multiple myeloma (RRMM), but optimal timing, dosing, duration, and use of IgG trough levels remain uncertain. We aimed to characterize IGRT use during bispecific therapy for RRMM in Saskatchewan, including IgG trough monitoring, and explore associations with infection outcomes.
	Methods: We conducted a retrospective chart review of RRMM patients receiving bispecific antibodies in Saskatchewan from March 2023–April 2026. IGRT use, IgG levels, and infection outcomes were summarized descriptively.
	Results: Thirty-nine patients were included; 30 (77%) received IGRT. Before bispecific therapy, 53% had IgG <4 g/L. At IGRT initiation, 79% had IgG <4 g/L and 35% had experienced severe or recurrent infection. IGRT timing and dosing varied: 40% started at the recommended 0.4 g/kg ABW. During IGRT, 59% reached IgG ≥7 g/L and 37% reached ≥9 g/L. Five patients discontinued IGRT: all subsequently had IgG <4 g/L, 80% restarted IGRT, and 60% developed infection while off IGRT, none grade ≥3.
	Conclusion: IGRT use during bispecific therapy varied substantially in timing of initiation and dose. Further study is needed to define the role of IgG trough levels in guiding IGRT duration.

	Hamza Saghir (Drs. Shahid Ahmed & Rabia Shahid)
	Diabetes mellitus (DM) is a common comorbidity among women with breast cancer and is associated with poorer overall survival. Pathological complete response (pCR) following neoadjuvant chemotherapy is associated with improved survival, particularly in triple-negative and HER2-positive breast cancers. Emerging evidence suggests insulin resistance and diabetes may influence response to preoperative chemotherapy and pCR. The purpose of this study is to evaluate the association of pre-existing DM with pCR and disease-free survival among women with stage I–III breast cancer receiving neoadjuvant systemic therapy. A retrospective cohort study of adult women treated at the Saskatchewan or Allan Blair Cancer Centres from 2019 to 2024 was conducted. Eligible patients received neoadjuvant chemotherapy, with or without immunotherapy or HER2-targeted therapy. The primary endpoint is pCR, defined as ypT0/Tis ypN0. Secondary endpoints include disease-free survival (DFS), treatment modification or delay, treatment completion, and acute care utilization. The results showed that patients with DM had greater comorbidity burden and poorer performance status (both p<0.001). pCR was lower with DM (22.0% vs 30.5%), although not statistically significant (p=0.352). Interestingly, patients with DM received fewer chemotherapy cycles (6.78 vs 7.38, p=0.042) and had lower treatment completion (69.0% vs 86.6%, p=0.026). Crude DFS event (31.4% vs 14.9%, p=0.027) and mortality proportions (28.2% vs 12.2%, p=0.014) were also higher with DM.

	Andreea Ababei (Dr. Basmah Ishteiwi)
	Fever in infants is a common reason for hospital admission and remains a critical diagnostic challenge, with considerable variation in investigation and treatment. Local patterns of inpatient care in southern Saskatchewan have not previously been described. We conducted a retrospective chart review of infants aged ≤90 days admitted to Regina General Hospital with fever or suspected infection between July 2021 and December 2024. We included 44 infants, with a mean age of 18 days (range 2-35). Respiratory infection/bronchiolitis was the most common discharge diagnosis (25.0%). Lumbar puncture was performed in 59.1% (26/44) of infants. Positive results were identified in 23.7% of urine cultures (n=9), 9.5% of blood cultures (n=4), and 15.4% of CSF cultures (n=4). Antibiotics were administered to 68.2%, respiratory support was required in 25.0%, and 18.2% required ICU transfer. Fourteen infants (31.8%) stayed longer than 7 days. Younger infants and those with CRP ≥20 mg/L were more likely to stay longer than 7 days, while infants receiving antibiotics had longer stays overall. Complications occurred in 22.7%, most commonly respiratory deterioration, while 81.8% were discharged home. These findings characterize inpatient practices and provide evidence for standardized care pathways. Future work should evaluate whether clinical decision tools and procalcitonin can support safe, more focused investigations and treatments.

	Ethan Adams (Dr. Tyler Wenzel)
	Introduction: X-linked adrenoleukodystrophy (X-ALD) is a peroxisomal disorder caused by ABCD1 mutations, resulting in impaired VLCFA metabolism and C26:0-LPC accumulation. Cerebral adrenoleukodystrophy (cALD) is its most severe phenotype of X-ALD. Current treatment of cALD relies on allogenous hematopoietic stem cell transplantation (alloHSCT), which has significant limitations. Microglia transplantation offers a potential alternative capable of brain-wide restoration.
	Hypothesis: Transplantation of healthy human induced pluripotent stem cell (hiPSC)-derived microglia can restore VLCFA metabolism in cALD.
	Methods: Fibroblasts from a healthy individual and a cALD patient were analyzed by immunoblotting and liquid chromatography-mass spectrometry. Fibroblasts were reprogrammed into hiPSCs and differentiated into healthy microglia and cALD brain organoids for coculture. Postnatal mice were treated with PLX5622 to deplete endogenous microglia, transplanted with hiPSC-derived microglia, and analyzed by fluorescent microscopy.
	Results: cALD fibroblasts exhibited impaired VLCFA metabolism, indicated by absent ABCD1 expression and an elevated C26:0/C22:0-LPC ratio. Coculturing healthy microglia with X-ALD brain organoids restored the C26:0/C22:0-LPC ratio to baseline. Transplanted hiPSC-derived microglia survived in postnatal mice following endogenous microglia depletion.
	Conclusion: In vitro and preliminary in vivo results support the feasibility of microglia transplantation as a potential treatment for cALD, with potential applications in other neurometabolic diseases.

	Grace Braaten (Dr. Jonathan Gamble)
	Introduction: General anesthesia increases the risk of corneal injury.1,2 Although eye-taping is standard practice to reduce this risk, the optimal method for minimizing medical adhesive-related skin injury (MARSI) in children is unclear[DE1] .3 To address the evidence gap, this study compares the safety and efficacy of three eye-taping methods in a pediatric population.
	Methods: We conducted a prospective, randomized, three-arm pilot study, examining 119 children aged 2-12 undergoing elective surgery under general anesthesia at JPCH, Saskatoon, SK. Participants received Micropore, Transpore, or Tegaderm eye protection. MARSI and exposure keratopathy were assessed using standardized assessment scale postoperatively.2,3
	Results: MARSI incidence differed significantly by tape type (p=0.004): Micropore 2.5%, Transpore 17.9%, and Tegaderm 30%. Only mild MARSI reactions were observed. No corneal abrasions or exposure keratopathy were identified.
	In an exploratory logistic regression model adjusting for age and eye-taping duration, tape type remained associated with MARSI incidence, whereas age (p=0.566) and eye-taping duration (p=0.597) were not significant predictors.
	Conclusions: Tape selection influenced MARSI incidence in children undergoing general anesthesia. Micropore demonstrated the lowest MARSI incidence, while Tegaderm demonstrated the highest. All tapes appeared to provide effective ocular protection. Larger studies are needed to confirm whether Micropore provides a clinically meaningful skin-safety advantage.
	[DE1]In your Poster you state “unknown”. Is it unclear or unknown? Make sure to be consistent. Depending on what you choose, you may need to adjust the sentence that follows: “to address the lack of evidence…” “to clarify this…..”. A few options depending on what you end up with.

	Rowen Greene (Dr. Paul D'Alessandro)
	Pediatric anterior mediastinal masses (AMMs) encompass a group of malignancies that often present acutely, requiring emergent transport and workup. In Saskatchewan, pediatric oncology is centralized at Jim Pattison Children’s Hospital (JPCH) in Saskatoon, serving a unique patient population over a large geographical area. In this study, we conducted a chart review to report on the timeliness of the diagnostic workup for patients presenting to JPCH with AMM since September 2019. Thirteen pediatric patients (mean age at diagnosis 12.6) and their caregivers were identified to be included in the study. The mean time from admission to diagnosis was 4.0 +/- 3.6 days; however, 23.1% of patients had a recorded misdiagnosis prior to oncology referral and workup. In a second aim, we assessed caregiver thoughts and perspectives around the time of diagnosis via survey. Inductive thematic analysis of caregiver responses identified four themes: caregiver confusion at the time of diagnosis, stress during diagnostics and transport, strong emotions regarding perceived delayed or missed diagnosis, and appreciation for the multidisciplinary team. These findings exemplify timely diagnostic workup at JPCH while outlining a need for procedural standardization and family support in the days leading up to a definitive diagnosis and oncology referral.

	Ilne Haan (Drs. Ghita Wiebe & Sarah Tehseen)
	Background: Healthcare workers share a vision of neurodiversity-affirming (NDA) care: individualized, relationship-based, strengths-focused, sensory-aware, and family-led, but realization depends on clinician, practice and system conditions. Methods: Semi-structured interviews with 13 Saskatchewan Health Authority pediatric clinicians across 9 disciplines were analyzed using reflexive thematic analysis (Braun & Clarke, 2019) from a critical realist, contextualist position, with inductive semantic and latent coding. Team members coded in parallel as critical friends with reflexive journaling and field notes. Key Findings: Healthcare workers shared a common vision of NDA care realized across three levels: 1. The clinician: experience becomes curriculum. Healthcare workers rely on self-directed learning and external solutions to overcome outdated health infrastructure constraints. 2. The interaction: care should be responsive to lived experience. Operationalizing NDA care requires flexible, responsive support to reduce the heavy advocacy and administrative burden on families. 3. The system: When capacity shapes care: Organizational and structural constraints like caseloads, resources, and time, often dictate whether NDA care can be implemented and sustained. Conclusion: Realizing neurodiversity-affirming care requires addressing clinician learning needs, supporting family-centered interactions, and expanding organizational capacity.

	Jenna Schlosser (Dr. Paul D'Alessandro)
	Background: Cancer treatments can impair future fertility, yet many pediatric cancer patients do not receive timely and appropriate fertility counselling. The Saskatchewan Oncofertility Algorithm (SOFA) was developed to standardize an oncofertility pathway within the province. We aimed to determine fertility discussion and referral rates for new cancer diagnoses, relapses, and hematopoietic stem cell transplant (HSCT) patients for the 6 months post-SOFA implementation.
	Methods: A cross-sectional chart review of pediatric patients (≤17 years at diagnosis) being followed by Saskatchewan’s Pediatric Oncology Clinic for a confirmed malignancy. Electronic medical records were reviewed for oncofertility discussions and fertility clinic referrals for all new consults/relapses/HSCT patients between February 2 and August 2, 2026. Additionally, pre-appointment questionnaires were reviewed for all patients seen in pediatric oncology/HSCT clinic on treatment, in follow-up, or in survivorship to assess patient interest in oncofertility discussions. Analysis included descriptive statistics and comparisons using Fisher’s Exact tests.
	Results: Oncofertility discussion rate was 95% (2.7x increase from 35.5% baseline); referral rate was 38% (1.6x increase form 22.6% baseline). Patient demographics were not predictive of discussions/referrals. Patients from each phase of treatment reported interest in oncofertility discussions.
	Discussion: SOFA implementation substantially increased pediatric oncofertility counselling and care throughout Saskatchewan.

	Sarah Shaban (Dr. Tyler Wenzel)
	Hematopoietic stem cell transplantation (HSCT) is a treatment given to restore blood and immune system functioning for many conditions, including cancers, immune disorders, and genetic conditions. X-linked adrenoleukodystrophy (X-ALD) is an inherited disorder. The childhood cerebral form can cause progressive neurological disease for which HSCT can be an important treatment option. However, HSCT is not readily accessible in Saskatchewan, requiring patients and families to travel outside the province. Anecdotal evidence from Canadian metabolic specialists suggests that patients with X-ALD may be more likely to consider seeking HSCT in the United States. However, factors influencing treatment-seeking decisions are not well understood. This study aims to explore patients’ and families’ experiences and decision-making processes surrounding HSCT, identify barriers and facilitators to accessing care, and examine how the Saskatchewan healthcare system shapes treatment-seeking decisions. Participants are HSCT recipients or parent/guardian care decision-makers from Canada or the United States. Interviews are conducted using grounded theory, exploring diagnosis, information sources, decision-making, barriers and facilitators, and support needs. Early interviews identified themes related to access/availability, perceived expertise, trust/confidence, information, practical considerations, and family support. Recruitment and interviews are ongoing. Continued analysis will refine themes and inform patient-centred educational resources and initiatives supporting HSCT capacity in Saskatchewan.

	Donovan Buskey (Dr. Senthil Damodharan)
	Objective(s): To examine temporal trends of documented psychotic symptoms amongst youth substance users, explore associations between specific substances and psychotic symptoms, and characterize how demographics effect symptom prevalence.
	Methods: We reviewed the electronic health records of Regina Youth Detoxification Unit patients between 2020 and 2024. Demographics, harmful substance use, and documented psychotic symptoms were extracted and deidentified. Descriptive statistics characterized cohort trends over time; associations between substances and psychotic symptoms/diagnoses were assessed using chi-square or Fisher's exact tests, with odds ratios reported where applicable.
	Results: 212 patients were identified with a mean age of 15.54 (±1.32) years. Prevalence of psychotic symptoms increased from 18.75% in 2020 to 40% in 2024, with a significant increase in the odds of adolescents presenting with psychotic symptoms (OR 1.35, p = 0.04). Cannabinoid and stimulant/methamphetamine use were most frequently co-documented with psychotic symptoms, particularly hallucinations. No significant demographic differences were found between affected and non-affected groups.
	Conclusion: Documented psychotic symptoms were common among youth admitted for detoxification and showed an overall increase over the study period. The frequent co-documentation of cannabis and stimulant/methamphetamine use with psychotic symptoms highlights the need for integrated assessment of substance use and mental health among youth receiving detoxification services.

	Elizabeth Byambatseren (Dr. Darrell Mousseau)
	Alzheimer's disease (AD) is characterized by amyloid-ß (Aß) accumulation, mitochondrial dysfunction, and oxidative stress. Monoamine oxidase-A (MAO-A), located on the outer mitochondrial membrane, metabolizes neurotransmitters and produces hydrogen peroxide, potentially contributing to oxidative stress. Presenilin-1 (PS1), a catalytic component of the y-secretase complex, processes amyloid precursor protein (APP) to generate Aß and has been implicated in mitochondrial protein interactions. This study investigates interactions between MAO-A, PS1, and mitochondrial proteins in the context of APP-associated pathology. Multiple cell lines were screened for endogenous MAO-A expression, identifying LNCaP cells as an appropriate model. Subcellular fractionation was optimized using differential centrifugation and mitochondrial and cytosolic markers. Co-immunoprecipitation and western blotting were used to investigate protein associations and localization. APP WT and APP S/I were expressed to assess effects on MAO-A and PS1. PS1 was detected in both mitochondrial-enriched (P2) and cytosolic (S) fractions, with no apparent change in distribution following APP WT or APP S/I expression. MAO-A expression was also validated in J20 mouse brain tissue. These findings provide a basis for further investigating how APP-related changes may influence mitochondrial protein interactions and oxidative stress in AD.

	Emmanuella Ehidiamhen (Dr. John Howland)
	The Odour Span Task (OST) assesses working memory in rodents using a delayed non-match-to-sample rule. This project aimed to optimize a Two-Choice OST (2COST) that better separates behavioural events for future neural analysis. Two Long-Evans rat cohorts underwent DNMS training, with correction trials removed in Cohort 2. Cohort 1 remained near chance, while Cohort 2 showed only modest improvement during later training and did not reach consistently reliable performance. Further optimization is therefore needed before the 2COST can be used for future fibre-photometry studies of dopamine and calcium activity during working memory.

	Lacey Gibson (Dr. Eric Noyes)
	Background: Hallucinations are among the most burdensome non-motor manifestations of Parkinson's disease (PD) and are thought to progress from minor hallucinations with preserved insight to structural hallucinations without insight; the timing of this progression and its relationship to dementia remain poorly understood.
	Methods: We conducted a retrospective chart review of 124 patients with autopsy-verified PD hallucinations. Analyses included Fisher's exact test, multivariable logistic regression, and Mann-Whitney U tests.
	Results: Hallucinations with preserved insight predicted subsequent hallucinations with loss of insight (adjusted OR = 7.74, p < 0.001). The mean time to this transition was 3.27 years, with 87.5% progressing within five years. Structural hallucinations and dementia showed no consistent directional ordering (p = 0.37). Median survival duration was 5.6 years after hallucinations with preserved insight versus 1.6 years for those without insight (p = 0.02).
	Conclusions: Hallucinations with insight likely represent an early stage in the progression of hallucinations. Structural hallucinations and dementia did not consistently precede one another, arguing against a directional relationship and, together with previous literature, suggesting a possible shared disease process. Differences in survival duration suggest that loss of insight, rather than hallucinations alone, may be more clinically meaningful for PD prognosis.

	Azra Hadzihasanovic (Dr. Justin Botterill)
	Engram neurons are cell ensembles that are thought to represent the physical basis of a memory following learning1. Specifically, engram neurons undergo changes in neuronal excitability and synaptic connection, allowing memory storage in the brain. Despite advances showing the critical role of engram neurons in learning and memory, we have a poor understanding of whether their physiological properties change over time or in response to new experiences. The present study addresses this knowledge gap by studying the electrophysiological properties of engram and non-engram neurons in mice that underwent contextual fear conditioning2. Using Targeted Recombination in Active Populations transgenic mice crossed with tdTomato (Ai9) reporter mice (TRAP2iCreERT2xAi9), we permanently labelled engram neurons following learning with a red fluorescent protein via tamoxifen-dependent recombination3. We found differences in the biophysical properties and spontaneous synaptic activity between engram and non-engram cells in the hippocampus 3 days after learning. The strongest effects were observed in the dentate gyrus’ granule cells, with increased inhibitory synaptic activity and reduced intrinsic excitability. In CA1 pyramidal cells, fewer differences were observed, possibly due to the early post-conditioning time point. We will continue to investigate the properties of 14-day engram cells to identify how engram neurons persist with time.

	Nicolas Henao (Dr. Peter Hedlin)
	Background: Postoperative cognitive decline is a complication among adults undergoing surgery. This study examined changes in cognitive performance after surgery and whether preoperative frailty was associated with postoperative cognitive change.
	Methods: We conducted a retrospective cohort study of 114 adults aged ≥60 years at Royal University Hospital (RUH) or Saskatoon City Hospital (SCH). Preoperative cognition was assessed using the Montreal Cognitive Assessment (MoCA) and frailty using the Edmonton Frailty Scale (EFS). Postoperatively, patients completed an alternate MoCA. Pre- and postoperative scores were compared using Wilcoxon signed-rank tests; frailty-cognition associations were assessed using Spearman correlations.
	Results: The cohort had a mean age of 71.1 years (66 males, 48 females). In SCH, total MoCA scores did not significantly change, although declines occurred in domains. In RUH, total MoCA scores significantly decreased, with additional declines in delayed recall and the MoCA Memory Index Score (MIS). Greater preoperative frailty was associated with poorer preoperative MoCA performance in SCH, but not RUH. Frailty was not significantly associated with postoperative MoCA change in either cohort.
	Conclusion: Older surgical patients demonstrated postoperative declines in cognition and domains, particularly in RUH. Preoperative frailty was associated with baseline cognitive performance in SCH but did not predict postoperative cognitive change.

	Hani Rukh-E-Qamar (Dr. Scott Adams)
	Background: Marginalized populations face higher depression and anxiety rates, pointing to health inequities. Artificial intelligence and mobile applications may address these inequities by creating continuity in care between patients and their providers and offering more immediate psychosocial support.
	Objective: This study aimed to explore users’ perceptions of trustworthiness, acceptability, empathy, privacy, reasons for disengagement, and appropriate boundaries of use.
	Methods: Saskatchewan adults used LifeLine for three weeks, with engagement data, weekly user-experience ratings, an exit survey, and virtual semi-structured focus groups collected. Qualitative data were analyzed using Braun and Clarke’s thematic analysis with deductive Health-ITUEM mapping. Quantitative data were descriptively analyzed using medians, IQRs, and engagement counts.
	Results: Among eight participants, ease of use remained at the highest-rated usability dimension across the three-week study (Mdn=4.00; IQR narrowed from 3.00-5.00 in Week 1 to 3.75-4.00 in Week 3), whereas perceived helpfulness and emotional support remained lower.[GU1] Qualitative findings identified that participants valued reminders, chatbot support, and personalization but raised concerns about tone, speed, privacy, and trust. Health-ITUEM mapping identified 54 negative and 42 positive occurrences, concentrated on error prevention and information needs, respectively.
	Conclusion: Sustained engagement with the application depends on features being useful, responsive, trustworthy, and relevant to needs.
	[GU1]To ensure the abstract is balanced we may want to present the highest-rated dimension as well as the lowest-rated dimension.

	Ethan Schultz (Dr. Evyn Peters)
	This study evaluates the safety and efficacy of intranasal racemic ketamine for treatment-resistant depression (TRD), and examines predictors of treatment response. Forty five inpatients with TRD were treated on up to four consecutive days with 50, 75, or 100 mg doses. Symptoms were measured pre- and post-treatment using the Symptom Checklist-90 (SCL-90) and the Suicidal Ideation Attributes Scale (SIDAS). The SCL-90’s Interpersonal Sensitivity subscale was used to measure self-consciousness and feelings of inferiority. Patient experiences during treatment were measured using two subscales of the Mystical Experiences Questionnaire: positive mood and dissociation.
	Ultimately, 28 participants (62.2%) were responders (defined as a 50% or greater reduction in depression scale scores). Suicidal ideation and interpersonal sensitivity scores also declined significantly. Positive mood (euphoria) during treatment was a significant positive predictor of treatment success, but dissociation had no predictive value. The treatments were relatively well-tolerated: systolic blood pressure increased only modestly, and no participants needed medication to manage blood pressure during treatment. There were no serious adverse events; the most common adverse effects were sedation, dizziness, and numbness.
	Overall, these findings suggest that intranasal ketamine is safe and effective in TRD. However, long-term outcomes were not assessed, and further research is needed.

	Chloe Argue (Dr. Sabira Valiani)
	Background: Patient and family-centered care in the ICU is often threatened by human and system factors, preventing effective communication. This summer research project is under the Connect-ICU program of research, which aims to leverage communication technology to improve patient and family-centered care (PFCC) in the Intensive Care Unit (ICU). It is hypothesized that the development of a communication strategy using “low tech, high impact” communication tools will improve PFCC outcomes while reducing burnout of healthcare providers.
	Objective: We sought to develop surveys to understand 1) PFCC outcomes and 2) ICU healthcare provider burnout and workload.
	Methods: We reviewed the literature and found relevant surveys capturing aspects of PFCC and healthcare provider burnout and workload. All surveys questions were copied verbatim into an Excel spreadsheet and reviewed by the project team for repetitiveness and relevance to the project. Repetitive and irrelevant questions were removed. The spreadsheet was reviewed by patient family partners (for PFCC survey) and healthcare providers on the team. We performed pilot testing with the Connect-ICU research team.
	Results: We created two survey tools that will measure relevant outcomes for the Connect-ICU communication strategy implementation.

	Stefanie Kiriazopoulos (Drs. Tracy Wilson & James Stampien)
	Musculoskeletal (MSK) injuries are common reasons for pediatric Emergency Department (ED) visits and are frequently associated with significant pain. However, pediatric pain remains challenging to assess and manage. Previous work identified variation in analgesia practices between Saskatchewan EDs, prompting investigation into factors associated with analgesia administration.
	A retrospective chart review was conducted of patients aged 0–16 presenting with acute MSK injuries between 2022 and 2024 across four Saskatchewan EDs: Regina General Hospital (RGH), Pasqua Hospital (PH), Jim Pattison Children’s Hospital (JPCH), and St. Paul’s Hospital (SPH). Demographic, triage, injury, pain assessment, pre-hospital analgesia, and analgesia administration data were extracted. Associations with ED analgesia use were assessed using chi-square, Mann-Whitney U, and Kruskal-Wallis tests.
	Among 3,488 patients, 54.1% received ED analgesia. Analgesia administration varied significantly by site (JPCH 69.8%, SPH 51.3%, PH 44.9%, RGH 36.1%; p<0.001). Significant associations with analgesia use were also identified for pre-ED analgesia use, pre-treatment pain severity, and ED shift. Age, sex, EMS arrival, injury type, and year of presentation were not associated with analgesia administration.
	Analgesia administration for pediatric MSK injuries varied across Saskatchewan EDs and was associated with patient and presentation factors. These findings highlight opportunities for targeted interventions to improve equitable pediatric pain management.

	Hannah Kolkman (Dr. Angelica Lang)
	Shoulder disorders are highly prevalent among farmers due to high levels of exposure to known risk factors, such as extreme or repetitive postures. The purpose of this study was to evaluate two different ergonomic interventions aimed at reducing shoulder demand during farm-related tasks. Thirty adults without shoulder pain completed four sets of farm-related lifting tasks, including different combinations of lifting heights and implements. Each participant received two interventions in randomized order: 1) a video describing posture cues and 2) a shoulder activation exercise protocol. Humeral and scapular angles were extracted for each task and assessed using statistical parametric mapping (SPM) and two-way repeated-measures ANOVAs. Post-intervention lifting postures showed the greatest change after the cues, but only in the low lifting tasks. When examined by intervention order, it was revealed that only those who received the cues first exhibited a lasting effect on lifting postures throughout the testing period. These results suggest that immediate, positive effects from a short-term ergonomic intervention are possible in a healthy population, which can help direct further research on shoulder pain in a farmer-specific demographic.

	Jasmin Ogren (Drs. Tracy Wilson & James Stampien)
	Background: Chronic pain drives substantial healthcare utilization, including disproportionate emergency department (ED) use among a relatively small group of patients. Frequent ED use is increasingly recognized as an indicator of inadequate pain management. This study examined ED utilization and decision-making among individuals living with chronic pain in Saskatchewan.
	Methods: An online mixed-methods survey collected demographics, pain characteristics, ED experiences, reasons for attending or avoiding the ED, and open-ended feedback. Preliminary quantitative analyses used descriptive statistics and chi-square or Fisher’s exact tests.
	Results: Among 279 respondents, 52.1% reported a pain-related ED visit in the previous year. Common reasons for seeking ED care included pain severity (60.4%), fear of serious illness (44.2%), uncontrollable pain (44.2%), and new or unusual symptoms (40.3%). Despite this, 90.4% reported avoiding the ED during a severe pain episode, most commonly because of long wait times (80.7%), previous negative experiences (64.8%), perceived lack of benefit (61.4%), and fear of stigma (51.1%). ED avoidance was associated with previous negative ED experiences (p=.002), not feeling believed by ED staff (p<.001), and inadequate pain treatment at the ED (p<.001).
	Conclusion: Preliminary findings suggest a tension between needing the ED during severe pain and avoidance shaped by previous negative care experiences.

	Abdullah Qureshi (Dr. Anil Sharma)
	A diagnostic test is only useful if patients can access it in time. Timely, and cost-effective imaging is central to specialty care, yet multidetector CT (MDCT) and cone-beam CT (CBCT) pathways have rarely been compared in real-world practice. This retrospective chart review examined 133 Otolaryngology (MDCT) and 106 Oral and Maxillofacial Surgery (CBCT) patients to compare diagnostic wait times, clinical visit burden, and cost. CBCT patients experienced significantly shorter imaging turnaround (8.5 vs. 61.5 days) and faster result review (10 vs. 80 days; both p<0.0001), along with fewer clinical encounters (1 vs. 4 visits; p<0.0001) and less cumulative travel distance for patients (13 vs. 68 km; p=0.020). CT acquisition costs were modestly lower for CBCT ($314 vs. $369; p<0.001); however, total patient-borne costs were contingent on insurance coverage, with uninsured CBCT patients potentially paying more than their MDCT counterparts ($538.49 vs $450.68). Because imaging modality was tied to specialty referral rather than randomized, these findings inherently reflect differences in care pathway as much as imaging technology itself. Overall, CBCT-based pathways meaningfully reduce wait time and healthcare utilization, though cost advantages depend on funding structure, supporting further research to try and isolate the effect of imaging modality on access and outcomes.


	Background: Hospital discharge is a vulnerable transition for patients with diabetes, particularly when treatment regimens are modified without patients fully understanding the changes. Limited evidence has examined diabetes-specific discharge education from the patient’s perspective.
	Methods: A cross-sectional survey of patients with diabetes admitted to medical and surgical units at two tertiary care hospitals assessed, prior to discharge, awareness of changes to the diabetes management plan, discharge education received, and comfort managing diabetes at home.
	Results: Of 113 participants, 88.5% (n=100) had type 2 diabetes, and 61.1% (n=69) were medical admissions. Only 38.9% (n=44) were fully aware of changes to their management plan; 44.2% (n=50) were unsure or unaware. At discharge, 38.1% (n=43) received no verbal or written diabetes instructions, and 44.2% (n=50) received complete hypoglycemia education. At home, 41.6% (n=47) felt very comfortable and 21.2% (n=24) somewhat comfortable managing diabetes. Lack of discharge instructions was more frequent among surgical patients (47.7%) than among medical patients (31.9%), and complete hypoglycemia education was less frequently provided to surgical patients (36.4%) than to medical patients (49.3%).
	Conclusion: Important gaps exist in diabetes discharge education, and these gaps were more pronounced among surgical patients. Standardized, patient-centred discharge education may improve preparedness for safe self-management.
	Anjali Saxena (Dr. Cody Lewis)
	Background: Allergy testing in Saskatchewan primarily involves specific IgE tests and IgE panels. Such testing is costly compared to routine laboratory tests, yet ordering practices are not limited by number or specialty. Ordering trends in Saskatchewan may deviate from national guidelines such as Choosing Wisely, however there is a paucity of allergy testing data to inform quality improvement measures.
	Methods: Retrospective analysis of Laboratory Information System allergy testing data was completed across six parameters, including available IgE tests, ordering frequency, test volume per patient, ordering physician specialty, positivity rates, and cost. A proposed model of 5 specific IgE tests per patient was utilized for comparison.
	Results: 76,576 tests were ordered from January 2023 to April 2026. 37 tests were available and 23.73% of total tests ordered were non-specific panels. The mean number of tests per patient exceeded the proposed model overall and for 6/17 specialties. 28.89% of all allergy tests ordered had positive results. An estimated 26.15% of testing supply costs was calculated as potential savings when utilizing the ordering threshold and abolishing panel usage.
	Conclusion: Excessive testing and panel usage in Saskatchewan deviates from best practices. A 5-test limit may improve allergy testing at a system level.

	Ally Seifert (Dr. Peter Hedlin)
	Postoperative delirium (POD) is an acute and fluctuating disturbance in attention, awareness, and cognition that is common among older surgical patients. Subclinical and hypoactive delirium may be difficult to recognize, resulting in incomplete documentation and challenges with continuity of care. This study sought to evaluate the utility of the Chart-based Delirium Identification Instrument (CHART-DEL), assess and compare methods for identifying POD, and explore gaps in the clinical documentation of POD. Using an established cohort of patients aged ≥65 years who underwent major surgery at Royal University Hospital, we conducted a retrospective chart review using CHART-DEL. Postoperative delirium identified by CHART-DEL was compared with standardized assessments using the confusion assessment method 3D-CAM and/or CAM-ICU, and discharge summaries were reviewed for mention of POD. Among 51 patients, 15.0% had evidence of delirium and 7.8% had probable delirium. CHART-DEL identified probable or uncertain delirium in 15% of patients compared with 7.0% identified by 3D-CAM/CAM-ICU. Delirium was inconsistently documented in discharge summaries, with no mention in 33% of multifactorial delirium cases and 25% of probable delirium cases. These findings demonstrate the utility of CHART-DEL in identifying potential cases of POD and highlight opportunities to improve recognition and documentation of delirium.

	Lauren Smith (Drs. Alison Oates & Valerie Caron)
	Mild cognitive impairment (MCI) and dementia are associated with declines in mobility, gait and independence. Walking interventions may help maintain physical function and independence. Aim: identify and describe walking-based interventions in individuals with MCI, early-stage dementia, or Alzheimer’s disease, focusing on intervention dosage and walking-related outcomes. Methods: a scoping review was conducted using the Joanna Briggs Institute framework. Five databases were searched from inception to 2026. Studies were included if they involved individuals with MCI, early-stage dementia, or Alzheimer’s disease, evaluated a walking-based intervention lasting longer than 4 weeks, and included a walking outcome measure. Results: Fourteen of 2,554 articles were included, with wrong intervention being the most common reason for exclusion. Walking, gait or aerobic focus was the most common intervention focus (38%). Interventions averaged 3.3 sessions/week and 63 minutes/session, with moderate intensity most commonly prescribed. Walking outcomes varied, with the 6 minute walk test, Timed Up and Go, spatiotemporal parameters, and walking speed amongst most reported. Conclusion: Walking interventions vary in design, dosage and outcomes, emphasizing need for more consistent reporting and outcome selection to establish walking prescriptions for those with MCI and early-stage dementia.

	Dylan Turner (Dr. Peter Dust)
	Patients receiving opioid agonist therapy (OAT) frequently undergo surgery, creating a challenge between maintaining opioid use disorder treatment, preventing withdrawal, and controlling acute pain. This report reviews the available literature and Canadian guidance on perioperative OAT management. A narrative literature review was conducted using PubMed, OpenEvidence, and publicly available guidelines and health-authority documents, supplemented by a province-by-province policy comparison.
	The most consistent recommendation is to continue maintenance buprenorphine and methadone throughout the perioperative period rather than taper or discontinue, as an interruption risks potential withdrawal, destabilization, relapse, and overdose without improving pain control or safety. Acute pain should be treated as a separate problem using multimodal analgesia and short-acting full-agonist opioids if needed. This reveals a shift occurring between 2019 and 2021 away from preoperative discontinuation. Canadian provincial guidance aligns with the literature but is not consistent, often within larger OAT guidelines, and often inaccessible.
	The overall evidence is weak as it is mostly from expert consensus, narrative reviews, retrospective studies, and case reports, with no randomized controlled trials and limited data on long-acting injectable buprenorphine. Standardized protocols integrated into surgical and anesthesia guidelines, multicentre trials reporting patient-centred outcomes, are still needed.

	Sameer Ahmad (Dr. Marius Bral)
	Kidney transplantation is the preferred treatment for end-stage kidney disease, yet donor organ shortages continue to limit access. Donation after circulatory death (DCD) can expand the donor pool, but these kidneys are particularly susceptible to ischemia-reperfusion injury. Normothermic ex vivo perfusion (NMP) provides an opportunity to assess kidney function and deliver therapies during preservation. Doxycycline has anti-inflammatory, anti-apoptotic, and matrix metalloproteinase inhibitory properties that may reduce renal injury. This study aims to determine whether doxycycline administered before procurement, during NMP, or at both stages improves kidney preservation in a DCD porcine model.
	Four experimental groups are planned, with six kidneys per group: NMP alone, doxycycline during NMP, doxycycline before procurement followed by NMP without doxycycline, and doxycycline both before procurement and during NMP. Kidney function will be assessed through renal blood flow, urine output, vascular resistance, and perfusion pressures. Biochemical assessment will include perfusate and urine creatinine, blood urea nitrogen, neutrophil gelatinase-associated lipocalin (NGAL), kidney injury molecule-1 (KIM-1), and inflammatory cytokines. Histological assessment will evaluate tubular injury, necrosis, apoptosis, inflammation, and fibrosis.
	We hypothesize that doxycycline will attenuate ischemia-reperfusion injury, with the greatest protection achieved through combined administration before procurement and during NMP. This study will evaluate doxycycline as an adjunct to NMP and provide preliminary evidence to guide further investigation of its potential to improve the preservation and utilization of DCD kidneys.
	Keywords: Kidney transplantation; donation after circulatory death; normothermic ex vivo perfusion; doxycycline; ischemia-reperfusion injury.

	Ibrahim Al-Azem (Dr. Rick Jaggi)
	PIntroduction: Hair loss affects over half of adults and is linked to reduced self-esteem, anxiety and impaired quality of life. Current treatments carry side effects, invasiveness or commitment. ALMA-TED™ is a needle-free device that uses ultrasound and air pressure to drive a peptide serum across the stratum corneum. Prior evidence is limited to small, unblinded studies, which reported 23 to 34% higher hair density at 3 months.
	Methods: This prospective, single-centre, assessor-blinded trial enrolled adults with non-scarring hair loss in Saskatoon. Participants received three ALMA-TED™ treatments about 30 days apart. The primary outcome is percent change in terminal hair density (dermatoscopy, blinded shaft counts). Secondary outcomes are patient-reported visual analogue scale (VAS, 0 to 10) ratings and blinded Norwood-Hamilton and Ludwig scoring, assessed at baseline, 30 and 90 days post-last treatment.
	Results: In this interim 1-month VAS analysis, 20 participants with baseline data completed follow-up. Thickness/density improved from a mean of 3.3 to 4.9 (median change +2, p = 0.008) and satisfaction from 3.4 to 5.3 (median change +1.5, p = 0.006) by Wilcoxon signed-rank test. Self-consciousness did not change clearly (5.9 to 5.3, p = 0.32). Objective and 3-month outcomes are pending.
	Conclusion: Preliminary patient-reported outcomes suggest improved thickness and satisfaction after ALMA-TED™. Unblinded findings await confirmation from blinded objective outcomes.

	Ashlynn Hill (Dr. Amit Persad)
	Background: Extent of resection (EOR) is a major prognostic factor in glioblastoma (GBM), yet surgical margins and outcome definitions are reported inconsistently across the literature, limiting direct comparison between studies.
	Objective: To map how the current literature reports EOR and its association with overall survival (OS), progression-free survival (PFS), and functional status in patients with GBM, and to identify reporting inconsistencies that limit future meta-analysis.
	Eligibility criteria: Retrospective cohort and observational studies (published 2016–present) of adults (≥18 years) with resected GBM per the 2016 WHO definition (including recurrent, butterfly, multifocal, or diffuse GBM) reporting OS, PFS, the Neurological Assessment in Neuro-Oncology (NANO) scale, or Karnofsky Performance Status (KPS).
	Sources of Evidence: MEDLINE, PubMed, and Web of Science were searched for studies published from 2016 onward. Source selection followed the PRISMA-ScR framework using Covidence.
	Charting Methods: Data were independently extracted into a custom spreadsheet capturing EOR (continuous and/or discrete), residual tumor volume, imaging modality used to assess resection, GBM subtype, pre- and postoperative KPS, NANO, OS, PFS, and demographic characteristics.
	Results: Thirty-five studies met inclusion criteria. EOR was reported as a discrete category in all 35 studies, though definitions of gross total, subtotal, and partial resection varied substantially; only 18 studies reported EOR as a continuous percentage. OS was reported in all 35 studies, and greater EOR was associated with improved OS in the majority. PFS was reported in 21 studies but with considerable definitional heterogeneity. Functional outcomes were captured inconsistently: KPS was reported in 28 studies, often only as a threshold value rather than a continuous score, while NANO was used in only one study. Seven studies incorporated fluid-attenuated inversion recovery (FLAIR)-based resection metrics, four of which showed a significant OS benefit. The recently introduced RANO-resect classification, applied in three studies, consistently showed improved OS with higher resection classes.
	Conclusions: Greater EOR is associated with improved survival in GBM across most of the modern literature, but inconsistent definitions of resection categories, PFS, and functional status limit cross-study comparison and future meta-analysis. Standardized, volumetric EOR reporting frameworks such as RANO-resect, alongside consistent PFS and functional-outcome reporting, are needed to strengthen the evidence base.

	Mehrnaz Javadian (Dr. Angelica Lang)
	Motion-sparing or partial wrist fusions are emerging surgical procedures for managing refractory pain in advanced arthritis. Unlike total wrist fusions, these procedures aim to preserve wrist motion and function. However, post-fusion compensatory changes in movement patterns may predispose this population to secondary musculoskeletal disorders.
	This study investigated scapular kinematics in twenty-two participants with partial wrist fusion (PF) compared to previously collected data from participants with total wrist fusion (TF) and sex- and age-matched healthy controls.
	Using motion capture, scapular and humeral movement was tracked during seven functional tasks. Scapular kinematics (internal rotation, upward rotation, and anterior tilt) were analyzed at discrete humeral elevation increments.
	Kinematic outcomes were assessed using linear mixed models with group as a fixed factor and participant as a random effect, run separately for each task and humeral elevation angle increment.
	PF participants demonstrated greater scapular internal rotation and anterior tilt but similar scapular upward rotation to the control group. Overall, the PF group’s scapular kinematics more closely resembled those of the control group compared to the TF group.
	Therefore, partial wrist fusion may preserve more normal upper-limb mechanics. Understanding these compensatory patterns is important to inform pre-operative decision-making and post-operative rehabilitation to help prevent secondary upper-limb disorders.

	Azmarak Khan (Dr. Rick Jaggi)
	Background: Facial scarring following procedures can significantly impact one’s quality of life and self-image. Plant-based exosome like nanovesicles have emerged as a potential scar management therapy, however clinical evidence to date has not been systematically reviewed
	Objective: To Synthesize the available clinical evidence on the effectiveness of plant-derived exosomes for post procedural scar healing.
	Methods: A search of databases such as MEDLINE, Embase, Web of Science and CENTRAL identified 550 records. After removal of duplicates and screening against an inclusion and exclusion criteria three studies were included: One randomized control trial (n=75) and two case series contributing to a total four facial cases
	Results: In the RCT, groups treated with exosomes showed greater improvements than laser alone on the modified Vancouver Scar and observer-rated POSAS (both p= 0.03). Plant and human-derived sources both performed comparably. Across the four case-series patients, mVSS improved 71-75% and POSAS improved 55-71%. No serious adverse events were reported in any of the studies.
	Conclusion: Early evidence suggests that plant-derived exosomes may improve facial scars when used alongside other forms of care, however the current studies are too small and too few to recommend its use in clinical practice. Larger, well-designed studies with longer follow up are needed to make proper clinical recommendations on its use.

	Alanna Liu (Dr. Garson Chan)
	Background: Timely access to urology care is critical to optimizing outcomes for patients. COVID-19 significantly impacted healthcare access in Saskatchewan, but its residual impact on patients requiring urologic surgery is not well established. This study aimed to evaluate the impact of the pandemic on urology service delivery and identify wait time disparities between urban and rural patients.
	Methods: Retrospective data analysis of patients who received urologic surgery in Saskatchewan from 2018-2025. Data was analyzed across 3 time periods (pre-COVID, during COVID and post- COVID) and by area of residence (urban vs. rural) using Kruskal-Wallis and Mann-Whitney U tests. These were compared with established national waitlist guidelines.
	Results: 18,362 urological procedures were performed. Median post-COVID wait times were significantly longer than pre-COVID for most endourologic and uro-oncologic procedures (p<0.001), with increases ranging from 3-22 days. Exceptions were radical nephrectomy, radical cystectomy, and radical orchiectomy. Rural patients experienced significantly longer wait times for partial nephrectomy (p=0.01) and transurethral resection of bladder tumor (p=0.001), but wait times were comparable for all other procedures. Although most oncological wait times increased significantly, procedures were still performed within wait time recommendations.
	Conclusion: Study findings suggest COVID-19 significantly impacted surgical wait times for patients residing across Saskatchewan.

	Montana Mellor (Dr. Abdalla Butt)
	Background: Peripheral arterial disease (PAD) is a syndrome typically caused by atherosclerosis of the arteries causing obstruction of arteries in the extremities. In Canada there are approximately 800,000 Canadians who suffer from PAD, and it can lead to Major Adverse Cardiac Events (MACE) or limb loss. Some patients may undergo revascularization, in which a procedure (open, endovascular, or hybrid) is done to restore blood flow to prevent limb loss but also to alleviate symptoms of PAD such as pain. In Saskatchewan, there is little understood about how geography and other social determinants of health affect the access to revascularization, and how this will affect patient quality of life and outcomes. Methodology and Analysis: This study would be a retrospective cohort population-based study using South Saskatchewan health databases between 2019-2025. We would be looking at patients who are adults who have new arterial insufficiency, which is criteria defined by ICD-10. We would want to exclude resident not residing in Saskatchewan, suffering trauma, vasculitis, and missing other linkage variables we will be exploring. Our exposure is revascularization, either open, endovascular, or hybrid. The outcomes would be divided into a primary outcome (MALE), and the secondary outcome would be major adverse cardiac events (MACE), strokes, all-cause mortality, amputation free survival, and the rate of readmission at 30- and 90-days post intervention. With the data collected we would analyze the following: Estimate 1-year cumulative incidence of revascularization following PAD diagnosis; Compare outcomes between patients with intervention using a time-to-event analyses; Adjust the confounding and immortal time bias. Results: We looked at 140 patients who were diagnosed with PAD, 67 underwent revascularization and 73 did not. The most significant predictor of a patient receiving a revascularization surgery is the presence of critical limb threatening ischemia (CLTI), aOR of 215, 95% CI 48.2-1558, p<0.001. Initially we thought that diabetes was associated however after adjustment it is not associated with revascularization. According to the 9 deaths that occurred, revascularization made no significant difference (log-rank p=0.445). Age was the only variable that was associated with mortality (HR 1.25/ year, 95% CI 1.09-1.44, p=0.002). Major amputations above the ankle were seen more frequently among the revascularized patients (11.3& vs 0%) however after adjustment there was no independent association (OR 3.13, 95% CI 0.16–630, p=0.536). Conclusion: Overall, in our cohort we noted that CLTI was the strongest predictor of a patient receiving a revascularization procedure. Although they did have elevated one-year major amputation rates this was not independent from the patient’s clinical picture. This supports that disease severity will increase rates of major amputation, not revascularization alone. There was no significant association between increased mortality and revascularization procedures. The main limitation was our sample size and to better evaluate PAD we would need a larger sample size moving forward.

	Jake Neufeld (Dr. Jonathan Norton)
	Title: Clinical and Economic Value of Intraoperative Electromyography for Routine Lumbar Pedicle Screw Placement: A Canadian literature review and health-system perspective. 
	Purpose: To evaluate the clinical and economic value of triggered electromyography (t-EMG) in routine lumbar pedicle screw placement by assessing rates of surgical revisions and neurological complications.
	Background: Pedicle screw fixation has become the standard for deformity and degenerative work, and with it, pedicle screw (PS) stimulation has become a mainstay of spinal surgery. With the advancement in navigation and robotic surgical techniques, some question whether PS stimulation is still necessary for routine lumbar surgeries.
	Methods: A literature search identified peer-reviewed articles through June 2026 that reported pedicle screw malposition, post-operative revision, or neurological complications. The studies were subsequently grouped based on the modality of PS insertion (freehand, fluoroscopic, navigated, or robot-assisted). A cost-analysis was then performed based on Saskatchewan data and the existing literature to estimate the burden of EMG monitoring and revision surgeries in Canada.
	Results: Of the 49 studies included, the revision rates were highest in the freehand group at 100/3442 patients (2.91%), followed by FS at 24/969 patients (2.48%), robot-assisted at 5/608 patients (0.82%), and navigation-assisted at 18/2988 patients (0.60%). For neurological complications, fluoroscopy-assisted placement had the highest reported complication rate at 17/312 patients (5.45%), followed by freehand at 35/857 (4.08%), then navigation-assisted at 77/2,303 (3.34%), and lastly robot-assisted placement at 1/261 (0.38%). In our cost analysis, IONM was estimated at CA$740 per case.
	Conclusions: The available literature demonstrates low revision rates with modern navigation and robot-assisted techniques, suggesting that T-EMG may not be necessary for pedicle screw placement in low-risk lumbar cases when these technologies are available.

	Eric Yu (Dr. Emilie LeRoux)
	Background: This study evaluates Perceval aortic valve replacement outcomes at Royal University Hospital and describes a standardized technique that leads rapid and successful implants across five surgeons and facilitating learning.
	Methods: This retrospective study reviewed isolated and combined cases during 2019–2026. Two cases involving extracorporeal membrane oxygenation or salvage surgery were excluded, leaving 63 patients. The technique emphasizes sizing, controlled positioning and deployment, and one prolonged balloon inflation in all cases rather than two shorter inflations. Clinical and operative outcomes were summarized. Early postoperative transthoracic echocardiography assessed valve function. Means are presented ± 95% confidence interval half-width.
	Results: Mean age was 75.3 ± 1.2 years. Mean cross-clamp and cardiopulmonary bypass times were 109.6 ± 10.9 and 135.9 ± 12.1 minutes, respectively. Only eight patients received isolated aortic valve implants. Fifty-two patients received L or XL valves (27 L, 25 XL); 11 received smaller valves. Four underwent pacemaker implantation; one had high-risk preoperative conduction abnormalities, and another implantation was considered premature on clinical review. One trace paravalvular leak occurred, with no mortality, early prosthesis dysfunction, or redo surgery.
	Conclusions: Findings demonstrated zero mortality, low pacemaker implantation, and preserved early valve function. Snare-assisted positioning and stabilization support technique standardization. Ongoing follow-up will assess mid-/long-term outcomes and providers’ learning curve.



