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Identifying and Scoring Alcohol-Related Policies Implemented in  
Canadian Provinces During the COVID-19 Pandemic 

 
Wooje Choi, Dr. Shweta Mital, Dr. Hai Nguyen 

 
School of Pharmacy, Memorial University, St. John’s, NL, Canada 

 
Introduction: Provinces across Canada made several changes to alcohol policies during the 
pandemic. The short- and long-term public health impacts of these policy changes have been 
widely discussed. Moreover, while these policy changes were intended to be only temporary at 
the start of the pandemic, provinces are moving towards making these changes permanent 
despite warnings by public health experts.  This study constructed alcohol policy scores to 
characterize changes in both the timing and stringency of alcohol policies across provinces since 
the start of the COVID 19 pandemic.  
 
Methods: We searched policy documents and media reports to identify all alcohol policy 
changes implemented in each province during March 2020-December 2021. These changes were 
categorized into 6 broad policy domains (dining, retail stores, pricing, consumption rules, and 
supplier benefits) and assigned a policy score (in the range 0-100) at the daily level, with a 
higher score indicating greater policy restriction. Descriptive analyses were performed to 
examine trends in scores within and across provinces, and during different COVID-19 waves.  
 
Results: Average restrictiveness of alcohol policies across provinces increased slightly from 35 
(out of 100) during the first wave (from February to July 2020) to 38 during the third wave (from 
March to July 2021), before declining to 24 and 29 in the last two waves (between July to Dec 
2021). Quebec and Nova Scotia consistently implemented the most restrictive policies in all the 
waves (with policy scores above national average in each wave) while New Brunswick, 
Newfoundland and Labrador (NL) and Alberta were among the least restrictive. By policy 
domain, most changes occurred for dining and retail store policies. During the first wave, 
restrictiveness of dining policies ranged between 35 and 60 across provinces. It increased to 40-
80 in most provinces in wave 3 before declining again in subsequent waves. Meanwhile, 
restrictiveness of retail store policies ranged between 20-50 in most provinces. Pricing, 
consumption rules, and supplier benefits policies remained unchanged in most provinces. The 
exceptions were British Columbia (BC), Alberta, Ontario, and NL. (Ontario reduced the 
minimum price for spirits and allowed easier retail sales for cideries during the first wave while 
NL allowed wholesale pricing discounts. Meanwhile, both BC and Alberta allowed consumption 
of alcohol in certain public places during the third wave.) 
 
Conclusion: This study documented the dynamics and restrictiveness of alcohol-related policies 
during the pandemic. Future work should combine trends in alcohol consumption across 
provinces during the pandemic with the trends in alcohol policy scores constructed in this study 
to examine the impacts of these alcohol policy changes during COVID-19 on alcohol use and 
other outcomes.  
 
 
 



Effect of Exercise on Cerebral Inflammation in a Pre-Eclampsia Mouse Model 
 

Martin Dimitrov1, Alana Hiscock1, Dr. Julie Lavoie2, Dr. Noriko Daneshtalab1 

 
1School of Pharmacy, Memorial University, St. John’s, NL, Canada 

2Faculty of Kinesiology, Université de Montréal, Montreal, QC, Canada 
 

Introduction: 
Preeclampsia (PE) is a disorder of pregnancy characterized by increases in blood pressure (BP) 
due to increases in sensitivity to vasoconstrictors including the products of the Renin-
Angiotensin Aldosterone System (RAAS). Increases in BP can lead to neuroinflammation, and it 
has been demonstrated that exercise decreases BP. It is theorized that exercise could decrease 
neuroinflammation in preeclamptic patients. This neuroinflammation can be quantified through 
the measurement of inflammatory cell regulation. 
 
Materials & Methods: 
Animal Models: Pregnancy Superimposed on Chronic Hypertension (PESCH) mouse models 
were placed into groups based on baseline characteristics such as pregnancy, hypertension, 
exercise trained, and treatment with MAS-receptor agonist. 
Methods: Fixed brain samples (sent from University of Montreal) were blocked and cut at 5uM 
on slides. Samples were deparaffinized using standard procedures and incubated with primary 
antibodies, GFAP-Cy3 (1:1000), Iba1 (1:1000), and DAPI (1:1000), Iba1 was further labelled 
with the secondary antibody GAR- Cy5 (1:200). The hippocampus, hypothalamus, and cortex 
were then imaged using Zeiss LSM-900 confocal microscope and analyzed using ImageJ. 
 
Results & Discussion: 
Quantitative analysis of mean grey value (correlating to astrocyte spread) showed differences in 
astrocyte spread in hypertensive vs. normotensive groups. MAS-receptor agonist treatment also 
appeared to affect astrocyte spread in the hypothalamus and dentate gyrus (DG). A significant 
decrease in both Type 1 and Type 2 microglial cell count was observed within the hippocampus 
and hypothalamus with MAS-receptor treatment. 
  
Conclusion: 
Current analysis appears to indicate altered astrocyte expression due to hypertension and 
pregnancy. The data also indicates treatment with MAS receptor agonist decreases microglial 
expression for sedentary and pregnant groups that indicates a potential role for anti-inflammatory 
effect in the brain with the activating Mas receptor. Further research in the role of microglia in 
the specific brain regions during hypertension and pregnancy is needed. 

 
 
 
 
 
 
 
 



 
 
 

Educator Perspectives Toward Teaching Cannabis Education in the Classroom 
 

Molly Downey¹, Dr. Lisa Bishop², Dr. Jennifer Donnan², Dr. Nick Harris¹ 
 

¹Department of Psychology, Memorial University, ²School of Pharmacy, Memorial University 
 

Introduction: Cannabis use is common among youth in Newfoundland and Labrador (NL) and 
may have negative effects on youth health. There is a lack of cannabis education in NL schools 
and educators may not be prepared to teach students about this newly legalized substance. This 
study will explore educator attitudes about teaching substance use harm reduction content to 
youth.  
 
Material and Methods: An online survey will explore NL educator perspectives toward 
teaching cannabis education to students in grades 4-12. The survey will ask educators about their 
1) attitudes toward harm reduction, 2) needs in order to facilitate cannabis education and 3) 
preferences for receiving educator training and curriculum materials. Data analysis will include 
descriptive statistics to evaluate demographic variables (e.g., age, gender, years of teaching 
experience) and ANOVAs to identify differences between sample subgroups. 
  
Results and Potential Impacts: The survey has been distributed to educators throughout NL 
and responses are being collected. Survey findings will provide insight into NL educators’ 
perspectives and needs regarding teaching cannabis education in the classroom. This information 
will help inform the development of a cannabis curriculum and educational resources that meet 
educator demands.  
 
Conclusion: Exploring educator attitudes toward cannabis education will help inform the 
professional development needs of educators. Educators who are prepared to comfortably discuss 
cannabis with their students will strengthen the curriculum delivery, so students are given the 
skills to make informed choices and reduce cannabis-related harms.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 



A Cross-Sectional Study of Adult Blood Pressure Levels in Newfoundland and Labrador 
 

Dr. Tiffany Lee1, Melanie King1, Dr. Stephanie Young1, Janice Audeau1, Dr. Ross Tsuyuki2 

 
1 School of Pharmacy, Memorial University 

2 Faculty of Medicine and Dentistry, University of Alberta 
 
Introduction: Rates of hypertension awareness, treatment, and control are worsening in 
Canada. Emerging research also suggests reductions in blood pressure (BP) monitoring during 
COVID-19. These findings are concerning for Newfoundland and Labrador, which has high 
rates of hypertension. This study was carried out to estimate the point prevalence of elevated 
BP among adults in NL. 

 
Methods: This cross-sectional study included community-dwelling adults ≥ 18 years. Data 
collection took place on May 17, 2022 (World Hypertension Day) in 32 community 
pharmacies and included participant reported demographics and medical history. An 
automated office device was used to take three BP measurements. Data analysis included the 
use of descriptive and inferential statistics. The relationship between participant characteristics 
and the primary outcome, elevated BP (defined as BP ≥ 140/90 mmHg or ≥ 130/80 mmHg for 
diabetes) was evaluated using logistic regression. 

 
Results: Four hundred and sixty-one adults were included in our study. The mean age of 
participants was 56 years and approximately 44% had an established diagnosis of hypertension. 
About 90% of participants reported having access to a family physician or nurse practitioner. 
The point prevalence of elevated BP in our study was 27% (n = 123). Age, sex, and diabetes 
were statistically significant predictors of elevated BP in the multivariate analysis. 

 
Conclusion: The high prevalence of elevated BP in our study suggests the need for targeted 
measures to improve hypertension awareness, treatment, and control in NL. Furthermore, the 
statistically significant association between diabetes and elevated BP, in both the univariate 
and multivariate regression analysis, highlights the critical need for hypertension screening 
and treatment optimization in this population. 

 
 
 
 
 
 
 
 
 
 
 



PC 12 Cells as A Model for Studying Parkinson’s Disease and Treatment 
 

Kaiwen Liu, Taylor C. Skinner, Dr. John T. Weber 
 

School of Pharmacy, Memorial University, St. John’s, NL, Canada 
 

Introduction: 
Parkinson’s disease is a neurodegenerative disorder associated with degeneration of 
dopaminergic neurons. This in vitro study is aimed at investigating the toxic effects of glutamate 
and 6-hydroxydopamine in a rat PC12 pheochromocytoma cell line that is known to differentiate 
into dopaminergic neurons upon exposure to nerve growth factors.  
 
Material and Methods: 
Rat PC12 pheochromocytoma cells were cultured in DMEM media followed by the introduction 
of nerve growth factor (NGF) to promote differentiation into dopaminergic neuron phenotype for 
2 days. The cells were subsequently incubated with glutamate or 6-hydroxydopamine (6-OHDA) 
with different concentrations for 24 hours. On day 4, the cells were stained with propidium 
iodide (PI) and DAPI and observed under a fluorescence microscope. 
 
Results and Discussion: 
After 2 days of incubation with NGF, some cells showed certain morphological changes (e.g. 
neurite growth, cell size increase). This indicates the effectiveness of NGF. After the cells were 
challenged with glutamate or 6-OHDA with different concentrations, PI staining showed 
increased cell death in glutamate or 6-OHDA treated cells compared to the control group while 
DAPI staining showed less cell survival in treated cells.  
 
Conclusion: 
Although only some PC12 cells showed morphological changes upon NGF incubation, this does 
not affect how they respond to glutamate or 6-OHDA challenges. The cytotoxic effect of 
glutamate and 6-OHDA on the PC12 cell line certainly make it an ideal model to study potential 
treatments for Parkinson’s disease in vitro.  

 

 
 
 
 
 



Effects of COVID-19 Pandemic on Alcohol Consumption and Alcohol-Related  
Health Care Utilization: A Systematic Review 

 
Emily Meade, Dr. Shweta Mital, Dung Bui, Dr. Hai Nguyen 

 
School of Pharmacy, Memorial University, St. John’s, NL, Canada 

 
Introduction: There are concerns that substance use, and in particular, alcohol use increased 
during the COVID-19 pandemic. This study synthesizes existing evidence on the changes in 
alcohol use and alcohol-related health care utilization during the COVID-19 pandemic.  
 
Methods: We searched all peer-reviewed articles on PubMed, MEDLINE, and Google Scholar 
databases published between January 1, 2020, and May 13, 2022 that examined changes in 
prevalence and frequency of alcohol use and alcohol-related health care utilization during the 
COVID-19 pandemic compared with the pre-pandemic levels. In addition to studying overall 
changes in the outcomes of interest, we examined differences in changes across different 
demographic groups.   
 
Results and Discussion: We identified 113 studies that examined changes in alcohol use during 
the pandemic and 13 studies that looked at changes in hospitalizations due to alcohol 
intoxication. There exists mixed evidence on changes in both prevalence and frequency of 
alcohol use during the pandemic. While 29 studies reported increases in alcohol use prevalence 
(range:11%-60%), 26 studies noted decline in prevalence of similar magnitudes (range: 2%-
68%). An almost equal number of studies observed an increase (10 studies; range 5%-75%) and 
decrease (11 studies; range 17%-50%) in frequency of alcohol consumption as well as quantity 
of alcohol consumed (9 vs 11 studies, respectively). However, the increases in frequency and 
quantity of alcohol use were more pronounced for males than females and for young adults aged 
under 35 (range: 18%-32%) than for older adults. There was also a 23%-50% increase in 
frequency of alcohol consumption among individuals working from home. Although alcohol 
related hospital visits declined in initial months of the pandemic, there was evidence of increases 
in hospitalizations due to alcohol intoxication and alcohol-related hepatitis during the pandemic. 
 
Conclusion: Overall evidence on changes in alcohol use associated with the COVID-19 
pandemic is mixed. However, alcohol use increased among specific demographic groups such as 
youths, males and individuals working from home. Alcohol-related health care utilization also 
increased during the pandemic. These findings call for policy measures to address these 
unintended effects of the pandemic.   
 

 

 
 
 
 



Directed Education on Cannabis for Youth Decision Empowerment (DECYDE): A Scoping 
Review of Evaluated Cannabis Harm Reduction Programs 

 
Emily C. Rowea,b, Dr. Lisa D. Bishopa, Dr. Jennifer R. Donnana, Eden Kinzela, Dr. Nick Harrisb 

 

aSchool of Pharmacy, Memorial University, St. John’s, NL, Canada 

bDepartment of Psychology, Memorial University, St. John’s, NL, Canada 
 

Background: Youth are at an increased risk to adverse outcomes due to cannabis use. Despite 
the recent legalization and normalization of cannabis use in Canada and other jurisdictions, there 
remains a gap in cannabis education programs for youth centred on a harm reduction philosophy 
rather than an abstinence-based approach. This scoping review aimed to identify existing 
literature on evaluated harm-reduction substance use education programs that include cannabis 
and are directed toward youth. The following research question was explored: What is known 
from existing literature about evaluated substance use harm reduction education programs and 
materials for school-aged youth? 
 
Methods: A scoping review was conducted following the methodological framework outlined 
by Arksey and O’Malley to identify evaluated harm reduction cannabis education programs in 
Canada and the United States for school-aged youth and to synthesize information on how those 
programs were evaluated. A search was conducted with a health science librarian to identify 
relevant articles published between 2010 and 2022 through the following databases: PubMED, 
Medline, Scopus, PsycInfo, ERIC, and EMBASE.  
 
Preliminary Results: Of 322 citations, 270 were excluded, and 52 full-text articles were 
assessed for eligibility. Of these, 33 studies were excluded for the following reasons: wrong 
intervention (n = 17), wrong outcomes (n =11), wrong population (n = 1), wrong study design (n 
= 1), wrong setting (n = 1) and adult population (n = 1). Based on this initial search, 19 studies 
met our inclusion criteria and were selected for review and charting. Among those studies, 
various target populations were identified, high-school students (n = 5), middle school (n = 3), 
elementary schools (n=4), at-risk youth (n = 3) and urban youth (n=1). A total of 13 programs 
were effective in decreasing cannabis-related harms. 
 
Conclusion: The findings of the scoping review highlighted a limited number of evaluated 
harm-reduction programs in Canada and the U.S.A that are effective in reducing and educating 
youth on cannabis-related harms. Knowledge gained from this scoping review will support the 
development and evaluation of the DECYDE cannabis education strategy in Newfoundland and 
Labrador.  
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Experience with Testing for Hepatitis C Virus in People Who Inject Drugs:  

A Qualitative Study 



 
Cathy Balsom 

School of Pharmacy, Memorial University of Newfoundland, St. John’s, NL, Canada 

Introduction: 70.2% of people who inject drugs (PWID) living in Newfoundland and Labrador 
(NL) with Hepatitis C Virus (HCV) infection are unaware of their positive status. In recent years, 
a pharmacy-based testing model has been proposed to improve access to testing but there are no 
studies that have explored how PWID feel about testing through pharmacies. My aim is to 
explore the perceptions and experiences of PWID surrounding testing for HCV and what 
characteristics of the process of pharmacy testing would be important to them if they were 
interested. 

Methods: Ethics approval was obtained from NL HREB. Adopting a constructivist paradigm, I 
conducted semi-structured interviews and reflexive thematic analysis guided by Braun & Clarke. 
Under this paradigm, it is understood that realities are subjective, multiple, created, mind-
dependent and change over time. My background as a community pharmacist with experience in 
dispensing opioid agonist maintenance treatment to patients with a history of injection drug use 
will influence my interpretation of the themes. 

Analysis: Analysis is ongoing. Eleven interviews were conducted. I completed all transcription 
and coding myself, with my supervisor acting as a double check. Interviews were coded using an 
inductive coding approach. Each interview was coded before moving to the next to allow for 
reflexivity of questions. All codes from each transcript were combined and divided into 3 
groups: HCV related, testing related and miscellaneous. Similar codes were amalgamated and I 
continue to refine these groupings  

Conclusion: There are aspects of the pharmacist-based testing model that appeal to PWID but 
further analysis will provide better understanding of their perceptions and experiences.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Temporal Trend of Cannabis Use and Risk Perception Post-legalization  



in Atlantic Canada 
 

Michael Blackwood1, Dr. Jennifer Donnan1, Dr. Lisa Bishop1, Dr. Hai Nguyen1,  
Dr. David Hammond2 

 
1School of Pharmacy, Memorial University of Newfoundland, St. John’s, NL, Canada;  

2 School of Public Health Sciences, University of Waterloo, Waterloo, ON, Canada 
 

Background: In October 2018, Canada legalized cannabis for non-medical use. The 2021 
Canadian Cannabis Survey (CCS) illustrated that the Atlantic provinces (29%) have a higher past 
12-month cannabis use than the national average (25%). This study characterized and explored 
cannabis use and risk perception post-legalization in Atlantic Canada, using data from the 
International Cannabis Policy Study (ICPS) survey. 
 
Method: Sociodemographic, health knowledge and risk perception measures from 2018-2021 
waves of ICPS from 57,340 participants aged 16- 65 years living in Canada were included. 
Descriptive analyses and ordinal logistic regression were conducted to compare Atlantic Canada 
to the rest of Canada. 
 
Results: The percentage of Atlantic Canadians’ who consumed cannabis in the past 12 months 
increased between 2018 and 2021 (31% to 40%), at a rate comparable to the rest of Canada (27% 
to 36%). There was a statistically significant difference in the percentage of respondents who 
perceived smoking, vaping, or consuming cannabis daily to be a very high-risk activity in 
Atlantic Canada compared to the rest of Canada across all waves (p<0.05), with Atlantic 
Canadians having a lower risk perception. Concerning cannabis health knowledge, respondents 
from Atlantic Canada scored significantly lower (p<0.05) than the rest of Canada on knowledge 
of health risks associated with psychosis and schizophrenia across all waves. 
 
Conclusion: The risk perception of daily cannabis usage and some cannabis health knowledge 
was lower among Atlantic Canadians. Findings suggest that more focused public education 
strategies on the potential risks associated with cannabis may be warranted in the Atlantic 
provinces. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 



Evaluation of the Parkinson’s Remote Interactive Monitoring System (PRIMS):  
A Usability Study 

Bronwyn Bridges, Jake Taylor, Dr. John Weber 

School of Pharmacy, Memorial University, St. John’s, NL, Canada 
 
Introduction 
The fastest growing neurological disorder globally is Parkinson’s Disease (PD). PD is a 
progressive neurodegenerative disease that affects ten million people worldwide. PD is typically 
treated with Leva-Dopa: an oral pill taken to increase dopamine levels, and other dopaminergic 
agonists. However, as the disease progresses, the effects of the drug wane.  However, adherence 
to this method is typically poor and does not provide meaningful information. Therefore, remote 
monitoring systems that can provide more detailed and accurate information of a patient’s 
condition on a regular basis are a valuable tool for both clinicians and patients to manage their 
medication. 
 
Material and Methods 
Participants were recruited from a user sign up online data base owned by PragmaClin Research 
Inc. 12 participants were selected based on the inclusion criteria: (1) diagnosed with PD, and (2) 
not diagnosed with dementia or any other comorbidities that would increase the risk of study 
participation (e.g., osteoporosis). The Parkinson’s Remote Interactive Monitoring System 
(PRIMS) developed by PragmaClin Research Inc. was designed on the premise that it will be an 
easy-to-use digital system which can accurately quantify motor and non-motor symptoms of PD 
remotely. PRIMS can engage with patients in real-time and provide immediate, individualized 
results on a patient dashboard. The system can also be used by clinicians to oversee a patient’s 
data. Patient users complete a questionnaire that is based on the Movement Disorder Society 
revision of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS). Interviews and field 
notes were analyzed for underlying themes. 
 
Results and Discussion 
11 people with PD participated (n = 11) in our study. Data from 10 participants was analyzed as 
one user dropped out during the testing session. The 10 participants took an average 67.7 
minutes to complete the motor examination, and 84.2 minutes to complete the entire PRIMS 
questionnaire. Participants skipped 2.9 motor tests on average (total of 29 skipped tests).  
 
Conclusion 
Thematic analysis of the observer’s notes revealed 6 central themes associated with the usability 
and functionality of the PRIMS system. These are: (1) automated voice prompts are confusing, 
(2) the small camera is problematic, (3) the motor test is particular on positioning, (4) the system 
poses mobility challenges, (5) navigating the system is difficult, and (6) the motor test is glitchy. 
This feedback is being used to upgrade the current PRIMS system. 
 
 
 

Qualitative Case Study of Community Pharmacists’ Roles During the  



Closure Stage of  Covid-19  
  

Sylvia Farooq1, Dr. Tiffany Lee1, Dr. Maria Matthews2, Dr. Julia Lukewich3,  
Dr. Jennifer Donnan1  

  
1Memorial University School of Pharmacy; 2Western University Schulich School of Medicine 

and Dentistry; 3 Memorial University Faculty of Nursing 
  
Introduction: In the early stages of the COVID19 pandemic, clinics and many health services 
were forced to close, however pharmacies remained open. Pharmacists have remained one of the 
most accessible healthcare providers. This study aims to examine pharmacists' roles during the 
pandemic and the facilitators and barriers they faced. 
 
Methods: The current study utilizes a case study design incorporating a document analysis and 
semi-structured interviews. Twelve community pharmacists from across Newfoundland and 
Labrador were interviewed between February and August of 2022. Each interview lasted one to 
two hours and were transcribed verbatim. Codes were derived inductively from the transcripts 
and then themes were extracted using applied thematic analysis. Data presented here focuses 
specifically on the closure stage of the pandemic between March and May 2020.    
 
Results: The identified themes include: 1) pharmacists' leadership in continuity of care; 2) 
pharmacists as medication stewards; 3) practice innovations and failures; and 4) personal toll on 
community pharmacists. Key roles identified included coordinating care, prescribing for minor 
ailments, delivery of medication and supplies, renewing chronic medications, and protecting the 
medication supply. Associated barriers included unclear guidelines regarding the scope of 
practice, inadequate staffing, and limited support from the government.  
 
Conclusion: Overall, pharmacists played a critical role in ensuring continuity of care during the 
closure stage of the COVID19 pandemic. The findings of this research highlight essential 
elements for future pandemic plans that would facilitate the role of pharmacists in providing 
primary care, including improved communication strategies, mental health support, and access to 
resources such as additional staff and PPE.  
  
  
 
 
 
 
 
 
 
 
 
 
 
 

Cost-Effectiveness of Canagliflozin and Dapagliflozin in Patients with  



Chronic Kidney Disease and Type 2 Diabetes 
 

Bao-Ngoc Nguyen1, Dr. Shweta Mital1, Dr. Shawn Bugden1, Dr. Hai V. Nguyen1* 

1School of Pharmacy, Memorial University of Newfoundland 

 

Introduction: Sodium-glucose cotransporter 2 inhibitors, including canagliflozin and 
dapagliflozin, have shown cardiorenal protection in patients with chronic kidney disease (CKD) 
and type 2 diabetes (T2D). Differences in clinical outcomes and healthcare costs of canagliflozin 
and dapagliflozin raise the question of which drug is cost-effective. This study examines the 
cost-effectiveness of adding canagliflozin or dapagliflozin to standard of care (SoC) versus SoC 
alone in patients with CKD and T2D. 
 
Methods: We used a Markov microsimulation model to assess the cost-effectiveness of 
canagliflozin plus SoC (canagliflozin+SoC), dapagliflozin plus SoC (dapagliflozin+SoC), and 
SoC alone from a healthcare system perspective. This model used a lifetime horizon in base case 
and cycle length was 1 month. Costs were measured in 2021 Canadian dollars (C$), and 
effectiveness was measured in quality-adjusted life years (QALYs). 
 
Results: Adding canagliflozin or dapagliflozin to SoC yielded cost savings of C$33,460 and 
C$26,764 and generated 1.38 and 1.44 additional QALYs, respectively, compared with SoC 
alone. The cost savings were driven primarily by the efficacy of canagliflozin and dapagliflozin 
in delaying dialysis. The time horizon affected the cost-effectiveness of dapagliflozin+SoC 
versus canagliflozin+SoC. Dapagliflozin+SoC had cost savings and gained more QALYs than 
canagliflozin+SoC over the 5- or 10-year horizons, but it was not cost-effective versus 
canagliflozin+SoC over the 20-year or lifetime horizons. 
 
Conclusion: Canagliflozin or dapagliflozin in combination with SoC was less costly and more 
effective relative to SoC alone for treatment of CKD and T2D. The cost-effectiveness of 
dapagliflozin+SoC versus canagliflozin+SoC in patients with CKD and T2D depended on the 
time horizon. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quantification of Neurovasculature Changes in a Post-Hemorrhagic Stroke Animal-Model 
 



Olivia Perry1, Dr. Michael Doschak2, Dr. Noriko Daneshtalab1 

 
1
School of Pharmacy, Memorial University, St. John’s, NL, Canada; 

2
Faculty of Pharmacy & Pharmaceutical Sciences, University of Alberta, Edmonton, AB, Canada 

Purpose: 
Hemorrhagic stroke (HS) mortality reaches an astounding 65% at one-year. Defining 
cerebrovascular changes associated with HS is pivotal for the development of novel 
pharmacological treatments. Our objective is to use high-resolution imaging technology 
and vascular perfusion casting to study the neurovascular network differences in rodent brains 
before & after stroke, to further define changes. 

Method: 
Stroke-prone spontaneously hypertensive rats (SHRsp) were divided into pre-stroke (n=12) 
controls and post-stroke (sampled at physical signs of stroke; n=12). At sampling, Evan’s 
Blue (EB) Dye (30mg/kg) was infused through the femoral artery prior to fixation with 4% 
paraformaldehyde. Vascupaint (MediLumine

TM
), a bismuth vanadate latex casting 

compound, was then infused (1.0mL/min for 30 sec, followed by 0.5mL/min until 6ml 
depleted) to opacify microvasculature. The 3D visualization of the neurovascular network was 
achieved using X-ray based micro-Computed Tomography (micro-CT) and image data was 
analyzed using bundled Skyscan 1176 imager software (Bruker-Skyscan). Additionally, small 
animal optical fluorescence imaging was performed (GE/ART Optix) to examine the 
relationship between EB dye extravasation and alterations in surrounding vasculature. 

Results: 
Post-stroke animals exhibited EB dye extravasation and decreased Vascupaint perfusion 
macroscopically, compared to pre-stroke brains. The 3D-rendering of brain vasculature 
post-stroke using micro-CT imaging indicated decreased percent vascular volume, 
connectivity, and branching, as compared to pre-stroke brains. Further, the EB fluorescence 
intensity data macroscopically correlated with stroke site and severity. Our study has established 
a standardized method for the preparation, imaging and measurement of rat cerebral blood 
supply through use of fluorescent and radiopaque contrast agents, coupled with preclinical 
imaging. The micro-CT images acquired demonstrate that rat brain arteries, veins and 
capillaries can be perfused successfully to detect changes in neurovasculature post-
hemorrhagic stroke. 
 

Conclusion: 
Our study used a novel casting compound, preclinical micro-CT and fluorescence imaging in 
a unique stroke-prone animal-model for the quantification of cerebrovascular anatomy. 
Advances in visualization of vasculature is critical for the potential development of new 
treatment strategies by enabling accurate quantification of cerebrovascular supply. 

The Potential Benefit of Natural Products in Animal and Cellular  
Models of Neurodegeneration 



 
Taylor Skinner, Kaiwen Liu, Sunisha Aryal, John T. Weber 

 
School of Pharmacy, Memorial University, St. John’s, NL, Canada 

 
Introduction: 
Parkinson’s disease (PD) is a progressive neurodegenerative disorder that is characterized by a 
loss of dopaminergic neurons resulting in debilitating motor dysfunction and cognitive 
symptoms. The pathogenesis of PD is largely unknown but is believed to involve cellular 
disruption and neuroinflammatory processes. Our laboratory believes that antioxidant-rich 
extracts from sea cucumber and berries hold promise for inhibiting neurodegeneration.  
 
Materials and Methods: 
Using an in vivo model of PD, mice were fed either a regular or blueberry-enriched diet and were 
then injected with sterile water or MPTP, a neurotoxin. Subsequently, all groups of mice 
underwent behavioural testing. Mice were then euthanised and their brain cells used for western 
blot analysis. In vitro studies involved treating pure substantia nigra cells, pure rat cortical cells, 
and mouse pup mixed cultures with neurotoxins glutamate and alpha-synuclein, then assessing 
the effects of sea cucumber and aqueous berry extracts through imaging with DAPI stain.  
 
Current experiments are utilizing PC12 cells. Cells undergo treatment with neurotoxins 
glutamate and 6-hydroxydopamine to assess concentration-dependent toxicity and are treated 
with NGF to assess viability and neurite growth through imaging with Propidium Iodide and 
DAPI stains. We are hoping to soon assess potential protective effects of blueberry, sea 
cucumber, and blackcurrant extracts against these toxins, as well as investigate antioxidant 
activity of these extracts using spectrophotometry.  
 
Results and Discussion: 
Results from in vivo behavioural studies were not statistically significant, though they did follow 
trends consistent with our hypothesis. Western blot and in vitro cellular model results also 
followed trends consistent with our hypothesis in which cell death was reduced with extract 
treatment and, in some cases, showed statistically significant differences. PC12 cells treated with 
toxins have been shown to follow a dose-dependent trend for cell death. We were also able to 
determine an optimal concentration of NGF for neurite growth in PC12 cultures.  
 
Conclusion: 
Although additional research is needed, there is evidence that suggests certain natural products 
may show potential protective effects in PD. Our laboratory intends to continue our current 
research with PC12 cells as well as to assess antioxidant activity of natural product extracts using 
spectrophotometry.  
 
 
 
 
 



Examining the Barriers to Licensed Private Cannabis Retailers in Canada: A Quantitative 
Content Analysis of Canadian News Media Coverage 

 
Tanisha Wright-Brown, Michael Blackwood, Dr. Lisa Bishop, Dr. Maisam Najafizada, Dr. 

Thomas Cooper, Dr. Elizabeth Schwartz, Dr. William Newell, Dr. Jennifer Donnan 
 
 
Introduction:    
Since the legalization of non-medicinal cannabis in October 2018, licensed private cannabis 
retailers have faced numerous challenges. These challenges negatively impact retail operations 
and potentially undermine public health and safety as the legacy market remains active. This 
study aimed to identify the news media-portrayed barriers to licensed private cannabis retailers. 
 
Material and Methods:  
A news media content analysis was conducted using Nexis Uni and Eureka databases to identify 
articles from the highest-circulating newspapers and websites in Canada between 2017 to 2022. 
that reference at least one barrier to private cannabis. A two-step screening and data extraction 
process was completed using Covidence. Data was inductively coded by applying a novel 
comprehensive cannabis retail framework. The data was descriptively analyzed by quantifying 
the media-portrayed barriers identified. 
 
Results and Discussion:  
A total of 312 relevant articles were included. Findings showed that barriers to retailers, as 
portrayed by the media, were those related to government rules and regulations, suppliers, and 
competition from the unlicensed market. The salience of these issues varied over time. For 
example, barrier-related narratives about government rules and regulations and suppliers were 
more salient in 2018 and 2019, while those related to consumer preferences were more prevalent 
in 2021.  
  
Conclusion: 
The cannabis retail framework was suitable for describing the data. Our study found that most 
barriers related to government regulations and suppliers have been resolved or no longer warrant 
media attention. Competition from the unlicensed market is still a concern. A more in-depth 
understanding of these barriers from retailers' perspectives is warranted to provide new insights 
into the growing body of literature. 
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