May 17th - May 20th, 2021
Presented Virtually

Welcome from the Leadership Team
Dear Conference Attendees,
The COVID-19 pandemic has created so much global disruption and hardship over the
last 18-months. It resulted in the cancellation of our conference last year and we are
very grateful for the opportunity to convene this year in a virtual format. Moreover, as
the leadership of the Michael G. DeGroote Centre for Medicinal Cannabis Research, it is
our great pleasure to welcome you to the 2021 Innovations in the Science of Cannabis
Conference.
We are delighted to, once again, bring together world renowned speakers from
institutions across North America, along with local researchers, clinicians, trainees, and
others passionate about advancing the science of cannabis. This year we will have four
keynote speakers talking about a wide range of topics, including how cannabis impacts
the brain and how cannabidiol has promise in treating pediatric seizure disorders and
addiction.
New this year, we will are proud to offer four foundations sessions that may be used
towards continuing medical education credits. These sessions include an introduction
to cannabis and how it acts in the body and brain, the newest research on potential
benefits and potential harms, and practical guidance around the use of medical cannabis
in a treatment program. If you have questions, we hope to have the answers.
Further, this year we will showcase research updates from four national research
organizations, through our asynchronous sessions. Details for connecting to these
online presentations will be provided in this progam guide and on our conference
webpage.
Once again, welcome to our annual conference!

Synchronous Conference Schedule
Day 1

Monday, May 17, 2021

3:30 PM

Keynote address: Clarifying Cannabis & Cognition: Considering the Impact of
Recreational and Medical Cannabis
Dr. Staci Gruber, Harvard Medical School
Cannabis Foundations Session: Introduction to Cannabis for Medical Purposes
Dr. James MacKillop, Michael G. DeGroote Centre for Medicinal Cannabis Research

3:15 PM

4:30 PM

Day 2

Tuesday, May 18, 2021

4:30 PM

Cannabis Foundations Session: Potential Benefits of Medicinal Cannabis
Dr. Jason Busse, Michael G. DeGroote Centre for Medicinal Cannabis Research

Day 3

Wednesday, May 19, 2021

3:30 PM

3:30 PM

4:30 PM

Day 4
3:30 PM

4:30 PM

James MacKillop, PhD
Centre Director

Jason Busse, PhD
Centre Associate Director

Opening remarks and MGD CMCR updates

5:30 PM

Keynote address: CBD and Pediatric Seizure Disorders
Dr. Orrin Devinsky, NYU School of Medicine

Keynote address: The Yin and Yang of Cannabis for Opioid Addiction Risk and
Therapeutic Intervention
Dr. Yasmin Hurd, Addiction Institute at Mount Sinai
Cannabis Foundations Session: Potential Harms of Medicinal Cannabis
Dr. James MacKillop, MGD CMCR

Thursday, May 20, 2021

Keynote address: The Untapped Potential of Synthetic and Naturally Occurring
Cannabinoids
Dr. Robert LaPrairie, University of Saskatchewan
Cannabis Foundations Session: Practical Applications of Cannabis Authorization
in Medical Practice
Dr. Ramesh Zacharias, Chronic Pain Centre of Excellence for Canadian Veterans
Dr. Vikas Parihar, Michael G. DeGroote Pain Clinic
Closing remarks

Keynote Speakers
3:30pm Monday, May 17, 2021

Keynote Speakers
3:30pm Tuesday, May 18, 2021

Dr. Staci Gruber

Dr. Orin Devinsky

Director, Cognitive and Clinical Neuroimaging Core, McLean Hospital
Director, Marijuana Investigations for Neuroscientific Discovery (MIND) Program,
McLean Hospital
Associate Professor of Psychiatry, Harvard Medical School

Clarifying Cannabis & Cognition: Considering the Impact of
Recreational and Medical Cannabis

Professor of Neurology, Neuroscience, Neurosurgery, and Psychiatry at the NYU
School of Medicine

CBD and Pediatric Seizure Disorders

Abstract: During this presentation, Dr. Gruber will discuss the cognitive and clinical impact associated
with cannabis use, and will explain important distinctions between recreational cannabis users and
medical cannabis (MC) patients. She will review recent findings from the Marijuana Investigations for
Neuroscientific Discovery (MIND) program, including data from the first observational, longitudinal
study of medical cannabis (MC) patients. To date, findings indicate that after initiation of MC
treatment, patients exhibit notable changes on measures of cognitive function, clinical state, quality
of life, conventional medication use, and neuroimaging variables. Dr. Gruber will explain potential
reasons for these changes and areas in need of further investigation. Finally, Dr. Gruber will review
new data from the first clinical trial of a whole plant derived, high CBD containing compound for
anxiety and discuss future directions for the MIND program.

Abstract: Identification of CBD, D9-THC, and the endocannabinoid system in the mid-20th century has
led to advancement of cannabis-based therapies for epilepsy. Based on clinical trial data, Epidiolex is
the first CBD medication approved by a national regulatory agency (US Food and Drug Administration
and European Medicines Agency for Dravet, Lennox Gastaut and Tuberous Sclerosis Syndromes).
Approval of CBD as a treatment for these rare and severe pediatric-onset epilepsy syndromes is an
important milestone, but the complete spectrum of use of cannabis-derived products, and the use of
CBD for other epilepsy syndromes remains to be determined. The safety and efficacy of THC remains
to be determined for epilepsy and other indications outside of chemotherapy-induced nausea and
vomiting and HIV-associated wasting. The safety of THC in children remains a potential concern.

Biography

Biography

Dr. Staci Gruber is the Director of the Cognitive and Clinical Neuroimaging Core at McLean Hospital’s
Brain Imaging Center and an Associate Professor of Psychiatry at Harvard Medical School. Dr.
Gruber’s clinical research focuses on the application of neurocognitive models and brain imaging
to better characterize risk factors for substance abuse and psychiatric conditions. She has been
studying the impact of marijuana on the brain for over two decades using neurocognitive, clinical and
diagnostic assessments and multimodal brain imaging techniques.
Her work examining the etiologic bases of neural models of dysfunction in marijuana-using
adolescents and adults has been published in numerous peer reviewed journals and been the
basis of national and international symposia, documentaries, news stories and press conferences.
Her ongoing initiative to educate policymakers, judges, attorneys and the general public about
the neurobiologic differences between adults and adolescents as well as additional factors that
contribute to the impact of marijuana on the brain have had both local and national impact on policy
formation.
Dr. Gruber recognized the importance of examining the impact of medical marijuana use on the
brain, as there are many inherent differences between recreational and medical marijuana users.
Accordingly, in 2014, Dr. Gruber launched Marijuana Investigations for Neuroscientific Discovery
(MIND), the first ever program of its kind designed to clarify the specific effects of medical marijuana
use. As the director of MIND, Dr. Gruber has generated major contributions to the field as the first
to assess medical marijuana patients longitudinally and to acquire neuroimaging data in medical
marijuana patients. She is also the Principal Investigator of the first ever clinical trial of a whole plantderived, high CBD product specifically formulated to treat anxiety, and has a number of other clinical
projects pending.

Orrin Devinsky is Professor of Neurology, Neuroscience, Neurosurgery, and Psychiatry at the NYU
School of Medicine. He received his B.S. and M.S. from Yale University, M.D. from Harvard Medical
School and interned at Boston’s Beth Israel Hospital. He completed neurology training at the New
York Hospital-Cornell Medical Center and his epilepsy fellowship at the NIH.
His epilepsy research includes cannabidiol, SUDEP, phenome-genome correlations, precision genetic
therapies, ataluren, healthful behavioral changes, autism, therapeutic electrical stimulation, qualityof-life, cognitive and behavioral issues, and surgical therapy. He was lead investigator in several of
the randomized controlled trials of cannabidiol in Dravet syndrome and Lennox Gastaut Syndrome.
He is the Principal Investigator for the North American SUDEP Registry and for the SUDC Registry
and Research Collaborative. He founded Finding A Cure for Epilepsy and Seizures (FACES) and cofounded the Epilepsy Therapy Project and epilepsy.com. He has written more than 500 peer-reviewed
scientific papers and founded several bioscience companies.
Outside interests include behavioral neurology, evolutionary biology, nutrition and history of
neuroscience.

Keynote Speakers
3:30pm Wednesday, May 19, 2021

Keynote Speakers
3:30pm Thursday, May 20, 2021

Dr. Robert LaPrairie

Dr. Yasmin Hurd

Assistant Professor and CIHR-GlaxoSmithKline Research Chair
in Drug Discovery and Development in the College of Pharmacy
and Nutrition, University of Saskatchewan

Ward-Coleman Chair of Translational Neuroscience and the
Director of the Addiction Institute at Mount Sinai

The Yin and Yang of Cannabis for Opioid Addiction Risk and
Therapeutic Intervention

The Untapped Potential of Synthetic and Naturally Occurring
Cannabinoids

Abstract: Significant debates continue regarding the impact of cannabis use in regard to psychiatric
risk and as a treatment strategy. This talk will provide insights about neurobiological underpinnings
associated with the yin and yang of cannabinoid exposure to enhance or alleviate opioid addiction
vulnerability. The research will describe translational and multidisciplinary scientific approaches
ranging from molecular, epigenetic and behavioral studies in animal models as well as human clinical
studies.

Abstract: The 2 most-abundant cannabinoids present in Cannabis, ∆9-tetrahydrocannabinol (THC)
and cannabidiol (CBD) have been extensively studied; but comparatively little is known about the
numerous other synthetic cannabinoids and compounds present in Cannabis sativa sp. In the
wake of Cannabis legalization in Canada there has been a surge in scientific and public interest
in the medical potential benefits and harms of Cannabis and cannabinoids. Unfortunately, a great
deal of misinformation surrounds these understudied compounds. In this seminar, the history and
current state of cannabinoid pharmacology will be described. From this, Dr. Laprairie will discuss
research in his own lab, which focuses on the molecular pharmacology of synthetic and plant-derived
cannabinoids and their potential medical applications in pain, epilepsy, and neurodegeneration.

Biography
Dr. Yasmin Hurd is the Ward-Coleman Chair of Translational Neuroscience and the Director of the
Addiction Institute at Mount Sinai.
Dr. Hurd's multidisciplinary research investigates the neurobiology underlying addiction disorders
and related psychiatric illnesses. A translational approach is used to examine molecular and
neurochemical events in the human brain and comparable animal models in order to ascertain
neurobiological correlates of behavior. A major focus of the research is directed to risk factors of
addiction disorders including genetics as well as developmental exposure to drugs of abuse such as
cannabis. The group also conducts human clinical trials in developing novel therapies for opioid use
disorder.

Biography
Dr. Robert Laprairie was born and raised in Saskatoon, SK. He holds a BSc from USask, MSc and
PhD from Dalhousie, and completed a postdoctoral fellowship at The Scripps Research Institute.
He is now an Assistant Professor and CIHR-GlaxoSmithKline Research Chair in Drug Discovery
and Development in the College of Pharmacy and Nutrition, USask. Robert’s research focuses on
understanding the molecular pharmacology of the cannabinoids and applying this research to
neurodegenerative disease, epilepsy, and pain. He and his colleagues have published more than 30
papers on cannabinoids.
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Presenters

Cannabis Foundations Sessions
Presenters

Dr. James MacKillop, PhD.

Dr. Ramesh Zacharias, MD

Michael G. DeGroote Centre for Medicinal
Cannabis Research
Dr. James MacKillop is the Director of the Michael G. Degroote Centre for Medicinal
Cannabis Research and the Peter Boris Centre for Addcitions Research at McMaster
University and St. Joseph’s Healthcare Hamilton. Dr. MacKillop is also the inaugural
holder of the Peter Boris Chair in Addictions Research, a professor in the Department
of Psychiatry and Behavioural Neurosciences, and a senior scientist at Homewood
Research Institute. He conducts translational research on addiction, seeking
to integrate psychology, psychiatry, genetics, and neuroscience to improve the
understanding and treatment of addiction. His work has generated over 250 peerreviewed publications and other works, and has been recognized by awards from
the Society for Addiction Psychology, the Research Society on Alcoholism, and the
American Psychological Assocation.

Dr. Jason Busse, PhD.

Michael G. DeGroote Centre for Medicinal
Cannabis Research
Dr. Jason Busse is the Associate Director of the Michael G. Degroote Centre for
Medicinal Cannabis Research at McMaster University and St. Joseph’s Healthcare
Hamilton. In addition, he is also an Associate Professor in teh Departments of
Anesthesia and Health, Evidence and Impact at McMaster University. Dr. Busse is
an expert in clinical epidemiology and health research methods, with a particular
emphasis on the treatment of chronic noncancer pain. His research program has
produced more than 200 peer reviewed publications to date and he was the lead author
of the 2017 Canadian Guideline for Opioids for Chronic Noncancer Pain.

Drs. MacKillop and Busse will be presenting sessions #1-3, as
describe on the following pages.

Chronic Pain Centre of Excellence for Canadian
Veterans
Dr. Ramesh Zacharias is the President/CEO and Medical Director of the Chronic Pain
Centre of Excellence for Canadian Veterans (CPCoE). Established on April 1, 2020,
CPCoE is a not-forprofit organization funded by Veterans Affairs Canada to pursue
Veteran-focused research that will improve the well-being of Veterans and their families
suffering from chronic pain.
Since 2012, Dr. Zacharias has been an investigating Coroner in Ontario. In January
2012, he became a member of the Department of Anesthesia at McMaster University
and was appointed the Medical Director of the Inter-Disciplinary Pain Clinic at Hamilton
Health Sciences. In April 2015, he became the Medical Director of the Michael G.
DeGroote Pain Clinic at McMaster University Medical Centre. He served as Co-Chair of
the Adult Chronic Pain Network for the Ontario Ministry of Health and Long-Term Care
from 2017-2019.

Dr. Vikas Parihar, PharmD
Michael G. DeGroote Pain Clinic
Dr. Vikas Parihar is a clinical pharmacist at the Michael G. DeGroote Pain Clinic, located
at McMaster University Medical Centre in Hamilton, Ontario. For the past 5 years, his
primary area of practice has been the management of pain with medication therapy,
largely comprised of opioid, cannabinoid and other non-opioid analgesics. His past
experience also includes work in pain management in palliative care, where he worked
at Canada’s largest palliative care department at St. Peter’s Hospital in Hamilton. He
is also an assistant clinical professor in the Department of Anesthesia at McMaster
University, as well as faculty associate with the Michael G. DeGroote Centre for
Medicinal Cannabis Research.

Drs. Zacharias and Parihar will be presenting session #4,
as describe on the following pages.

Cannabis Foundations Sessions

Cannabis Foundations Sessions

Session #1: Introduction to Cannabis for Medical Purposes

Session #3: Potential Harms of Medicinal Cannabis

Following this session learners will be able to:

Following this session learners will be able to:

• Distinguish between the different types of cannabinoids, including
endocannabinoids, recreational cannabis, medical cannabis, pharmaceutical
cannabinoids, and synthetic cannabinoids.
• Estimate the scope of recreational and medical cannabis use in Canada, including
the most common indications and patterns of dual recreational and medical use.
• Build skills to consider the overall evidence for medical benefits and associated
harms associated with medical cannabis (e.g., interpreting systematic reviews,
meta-analyses, indicators such as NNT and NNH).

Session #2: Potential Benefits of Medicinal Cannabis
Following this session learners will be able to:
• Explain the evidence to inform both short and long-term harms associated with use
of medical cannabis. Including overall prevalence, psychiatric events, dependence
and withdrawal syndrome, and serious events leading to discontinuation.
• Define cannabis use disorder (CUD) in terms of general epidemiology, signs/
symptoms, and relevance to medical cannabis.
• Describe the impact of cannabis use and neurocognitive functioning.
• Explain the relationship between cannabis use and psychotic symptoms.
• Describe the impact of inhaled cannabis use on respiratory health.

• Describe and critically appraise the moderate to high certainty evidence from
randomized trials of medical cannabis for chronic pain on pain relief, physical
functioning, sleep quality, emotional functioning, role functioning and social
functioning.
• Describe and critically appraise the moderate to high certainty evidence from
randomized trials of medical cannabis for seizure disorders in children.
• Describe and critically appraise the low certainty evidence from randomized trials
of medical cannabis for sleep disorders.
• Describe and critically appraise the minimal evidence from randomized trials of
medical cannabis for psychiatric disorders.

Session #4: Practical Applications of Cannabis Authorization in
Medical Practice
Following this sessions learners will be able to:
• Describe the practical applications of cannabis for medical purposes: with specific
examples drawn from the area of chronic pain.
• Explain when to initiate use, how to monitor use, how to determine dosing regimen,
and when to terminate use with respect to cannabis for medical purposes.
• Describe drug interactions between CBD, THC and other prescription medication
and substances.

National Research Updates
Ms. Rebecca Jesseman,
Director of Policy,
Canadian Centre on Substance
Use and Addiction
Title: Cannabis Legalization: The Story so Far….
Abstract: Much has happened since Canada legalized and regulated the sale of cannabis for nonmedical purposes in 2018. We’ve seen the scale-up of the retail market, a dizzying number of industry
mergers and acquisitions, the introduction of new product types, and a pandemic. Amidst all of this
activity, the key question that policymakers will be asking as we approach the three-year anniversary
is: did it work? This presentation will provide a brief overview of the impacts of legalization to date,
guided by the objectives we set out to achieve: to prevent young persons from accessing cannabis,
to protect public health and safety, to deter criminal activity, and to reduce the burden on the criminal
justice system.

Dr. Nina Cluny, Assistant Director,
Institute of Neurosciences, Mental
Health and Addiction, Canadian
Institutes of Health Research
Title: CIHR and Cannabis Research: The Integrated Cannabis Research Strategy
Abstract: On Oct. 17, 2018, the Cannabis Act came into force in Canada, legalizing non-medical
cannabis products including fresh and dried cannabis, and cannabis oils. Cannabis edibles, extracts,
and topicals including vaping products officially became legal in Canada on Oct. 17, 2019. However,
there remain many unknowns about the health and safety effects of cannabis, as well as the
behavioural, social, ethical and economic implications of legalization.
The Canadian Institutes of Health Research (CIHR) led by the Institute of Neurosciences, Mental
Health and Addiction developed the Integrated Cannabis Research Strategy (ICRS) to support the
advancement and translation of scientific knowledge on cannabis in Canada. Through the ICRS, CIHR
is making coordinated investments in cannabis research in order to build the evidence base on the
potential benefits and harms of cannabis use.

National Research Updates
Dr. Jean Costello,
Director of Evaluation,
Homewood Research Institute
(HRI)
Title: An update on research examining cannabis use trends and co-morbidities in two
addiction treatment populations
Abstract: With the legalization of recreational cannabis in Canada, there became an urgent need to
understand its effects on the health and wellbeing among all Canadians. Research to date has largely
focused on youth and the general adult population; however, there remains a need to study the effect
of legalization on other at-risk populations, including people living with substance use disorders
(SUD) or concurrent disorders (CD; i.e., SUD and another co-morbid psychiatric condition). This
presentation will provide an update on research examining cannabis use trends and co-morbidities
in two hospital-based addiction treatment populations. In Study One, we present results of a natural
experiment examining pre- and post-legalization trends in cannabis use, cannabis use disorder (CUD)
and other clinical indictors among two clinical samples. In Study Two, we explore the associations
between cannabis use, other substance use and common psychiatric symptoms (incl. depression,
anxiety, and PTSD) using both linear and non-linear (i.e., person-centred) approaches. Both clinical
and policy-level implications of the results will be discussed.

Mr. Sheldon Mellis, Program Manager,
Mental Health and Substance Use / Gestionnaire de programme, Santé mentale
et usage de substances, Mental Health
Commission of Canada / Commission de
la santé mentale du Canada
Title: Filling the Gaps: Research Investments in Cannabis and Mental Health
Abstract: In 2018, the federal government allocated $10 million over five years to the Mental Health
Commission of Canada (MHCC) to investigate the risks and benefits of cannabis on mental health,
as well as the varying needs of diverse subpopulations of people in Canada. This presentation will
provide an overview of the 40 research investments underway, including areas of focus, priority
populations and how the research findings will be disseminated through a multifaceted approach in
knowledge translation activities.

Asynchronous Presentations Abstracts
Links to these asynchronous, recorded presentations will be posted
on the conference webpage as well as being available to view on the
MGD CMCR Youtube channel.
https://cannabisresearch.mcmaster.ca/presentations-2021
https://www.youtube.com/channel/UCsLGsl8mVBEkh8lJcfOBBSQ

Title: Investigating the impact of Delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD) on
mammary gland remodeling and function during pregnancy
Authors: Chitmandeep Josan, McMaster University; Dr. Sandeep Raha, McMaster University
Abstract: Cannabis is the most common psychoactive substance used during pregnancy
and lactation. The prevalence of cannabis use in pregnant women ranges from 2% to 28% in
disadvantaged groups. Maternal cannabis use during pregnancy is associated with preterm labour,
low birth weight, admission to the neonatal intensive care unit and stillbirth. Postnatal cannabis
use is associated with lower rates of breastfeeding initiation and shorter duration of breastfeeding.
Pregnant and lactating women are discouraged from using cannabis by Health Canada. However,
increasing prevalence rates present an urgent need to investigate the effect of cannabis on the
maternal reproductive organs. The mammary gland undergoes remodeling during pregnancy, which
allows for optimal breastmilk production and excretion. No study has investigated the impact of
cannabis or its components, delta-9-tetrahydrocannabinol (THC) or cannabidiol (CBD), on mammary
gland development and function. We aim to investigate the effect of THC and CBD, independently, on
lactogenic differentiation of mammary epithelial cells. We will assess changes in cellular viability, lipid
accumulation, mRNA synthesis, protein expression and secretion of key markers. We hypothesize
that THC and CBD will impact the synthesis and secretion of milk proteins, fat and lactose markers.
Our results demonstrate that THC and CBD damage cellular viability at concentrations above
50microM and 20microM, respectively, and decrease mRNA levels of milk proteins, fat synthesis
and differentiation markers, as well as lipid levels, at 10microM and 20microM. Future steps include
assessing protein expression and secretion. This data will be important to provide evidence-based
advice about risks of cannabis use during pregnancy and lactation.

Asynchronous Presentations Abstracts
Title: Cannabidiol radiosensitizes canine urothelial carcinoma cells, a naturally occurring model of
muscle invasive bladder cancer, in vitro
Authors:Jordon Inkol, Ontario Veterinary College/ University of Guelph; Keaton A Inkol Systems
Design Engineering University of Waterloo, Anthony J Mutsaers Ontario Veterinary College
University of Guelph , Sam E Hocker College of Veterinary Medicine Kansas State University
Abstract: Invasive urothelial carcinoma (IUC) is the most aggressive form of bladder cancer. Despite
a variety of treatment options, patients still succumb to local disease progression and/or metastatic
spread. The use of cannabidiol (CBD) is becoming an emerging treatment in the field of oncology.
Several studies have documented its ability to induce apoptosis, autophagy, and improve response to
traditional chemotherapies. Our objective was to evaluate whether CBD was able to sensitize canine
urothelial carcinoma (UC) cell lines, a naturally occurring model of human invasive bladder cancer, to
radiation therapy in vitro.
Three canine UC cell lines (AXA, Orig, and SH) were evaluated. Survival data was generated through
clonogenic survival assays evaluating doses ranging from 0-10 Gy in CBD and vehicle treated cells.
Survival data was analyzed through linear-quadratic (LQ) and non-linear log-logistic regression
(NLLR). Dimensional reducing techniques, such as principal component analysis (PCA) and
hierarchical clustering, were used to extract radioresistance scores for clustering. Markers for double
strand breaks (DSBs) were evaluated using γ-H2A.X immunofluorescent cytochemistry. Generation of
broad-spectrum reactive oxygen species (ROS) was detected using 2’,7’-dichlorodihydrousfluorescein
diacetate. Further speciation of ROS was done using an OH580 probe to detect mitochondrial hydroxy
radicals.
CBD significantly reduced the number of colonies formed in 0-10 Gy treat cells. Both α and β
parameters from LQ regression increased suggesting potential radiosensitization due to α inverse
proportionality to the biologically effective dose when exposed to CBD. Subsequently, α/β ratios for all
cell lines decreased conferring a greater sensitivity to higher fraction dose regimens. However, due to
limited biological interpretability of LQ we elected to use NLLR. NLLR regression showed a significant
decrease in half maximal effective dose (ED50) as well as a decrease slope suggesting CBD
sensitizes cells over a range of radiation doses. Extraction of radio sensitization scores from PCA,
and hierarchical clustering revealed a distinct shift and clustering of cell lines post CBD exposure
confirming treatment sensitized canine UC cells. Immunofluorescent analysis of γ-H2A.X expression
revealed a significant increase in DNA damage in the form of DSBs at all doses of radiation and in
unirradiated cells as well. Further, CBD treatment significantly increased ROS production specifically
mitochondrial hydroxy radicals. However, there was no radiation dose dependent effect seen in ROS
generation.
Pre-treatment with CBD merits further investigation as a potential radiosensitizing agent to improve
outcome for muscle invasive urothelial carcinoma patients.

Asynchronous Presentations Abstracts

Asynchronous Presentations Abstracts

Title: Medical Cannabis and Cannabinoids for Impaired Sleep: A Systematic Review and MetaAnalysis of Randomized Clinical Trials

Title: Gastrointestinal adverse events of cannabinoids in pediatric populations: a systematic review
and meta-analysis

Authors: Mahmood AminiLari, McMaster University; Li Wang, McMaster University; Samuel
Neumark, McMaster University; Taranah Adli, Western University; Rachel Couban, McMaster
University; Aidan Giangregorio, McMaster University; Colleen E. Carney, McMaster University; Jason
W. Busse, McMaster University

Authors: Maria Sunil, McMaster University; Parsa Karimi, McMaster University; Russell Leong,
McMaster University; Jose L. Ramirez-GarciaLuna, Research Institute McGill University Health
Centre; Gregorio Zuniga-Villanueva, McMaster University; Elyanne M. Ratcliffe, Department of
Pediatrics, McMaster University

Abstract: Thirty-nine trials (5100 patients) were eligible for review, and most enrolled patients with
chronic cancer (n=8) or non-cancer pain (n=25). Among patients with chronic pain, moderate certainty
evidence found that medical cannabis probably results in a small improvement in sleep quality
versus placebo (weighted mean difference [WMD] of -0.43cm [95%CI, -0.67 to -0.18 cm]; modelled
risk difference [RD] for achieving the MID, 8% [95% CI, 3 to 12]). Moderate to high certainty evidence
shows that medical cannabis vs. placebo results in a small to very small improvement in sleep
disturbance for chronic non-cancer pain (WMD of -1.02cm [95%CI, -1.45 to -0.59cm]; modelled RD for
achieving the MID, 19% [95% CI, 11 to 28]) and chronic cancer pain (WMD of -0.19cm [95%CI, -0.36 to
-0.03cm]; test of interaction p=0.03). Moderate to high certainty evidence shows medical cannabis,
versus placebo, results in a substantial increase in the risk of dizziness (RD 29% [95%CI, 16 to 50], for
trials with ≥3 months follow-up), and a small increase in the risk of somnolence, dry mouth, fatigue,
and nausea.
We found moderate certainty evidence that medical cannabis, compared to placebo, is probably
associated with small improvements in sleep quality, and moderate to high certainty evidence
showing small to very small improvements in sleep disturbance, and a substantial increase in the risk
of dizziness, among people living with chronic pain.

Abstract: In pediatrics, cannabinoids have been studied among three populations of epilepsy,
palliative care, and cancer (for chemotherapy-induced nausea). Their applications exist in forms of
CBD and THC, either separate, mixed, or synthetic. These cannabinoid components are also ligands
for the endocannabinoid system, which is widely present in the body, and in particular, the GI system.
To understand the impact of cannabinoids on the GI tract in pediatric patients, we performed a
systematic review and meta-analysis to quantitatively assess the prevalence of gastrointestinal
adverse events arising from cannabinoid usage within pediatric patients. Searches from Medline,
Embase, Cochrane, CINAHL, and Web of Science yielded 5080 results from which 25 studies met
the inclusion criteria and were used to conduct the meta-analysis. With an overall GI adverse event
prevalence of 33.91%, each of the events were also analyzed individually which included nausea,
diarrhea, decreased appetite, increased appetite, constipation, weight gain, weight loss, abdominal
pain, and unspecified GI events. The side effects were also separately analyzed based on diagnosis,
cannabinoid type, dosage, duration of treatment, and study type (retrospective vs. prospective). The
heterogeneity of the results highlighted the inconsistency in reporting the data, but when prospective
and retrospective studies were separated, there was a difference favouring better reported adverse
events for the prospective studies. The results suggest an association between nausea and
maximum cannabinoid dosage, as well as diarrhea prevalence within Dravet syndrome patients.

Title: Women Growing Older: Exploring older women’s experiences of using and accessing cannabis
and cannabis related information across Canada
Authors: Mary-Elizabeth Vaccaro, McMaster School of Social Work; Rochelle Maurice, McMaster
School of Social Work); Dr. Saara Greene, McMaster School of Social Work; Dr. Amanjot Sidhu, MD,
MHM, FRCPC
Abstract: Existing research on women and cannabis has been primarily situated within biomedical,
clinical and public health frameworks that position women as vulnerable to cannabis dependency
with a focus on reproductive health, mental health and addiction. There is little, if any research on the
intersection of cannabis knowledge, access and consumption for women as they age. As a response
to this gap in knowledge, we developed the Women Growing Older Study. Grounded in a feminist
approach to arts-based research, the Women Growing Older pilot study brought together a diverse
group of women aged 60+ from across Canada to learn about their experiences of cannabis use,
access to medicinal and recreational cannabis, and access to cannabis-related information. Findings
will be used to inform future research and practice in this area.

Title: Prevalence of cannabis use during pregnancy: a systematic review of observational studies
Authors: Samuel Neumark, Jane Jomy, Li Wang, Jason W. Busse, McMaster University
Abstract: Cannabis may be harmful to the developing fetus, and it is important to understand the
prevalence of cannabis use among pregnant women to guide public health efforts. This systematic
review of observational studies of pregnant women aims to measure the prevalence of cannabis use
during pregnancy and explore heterogeneity between studies.
Results suggest that pregnant women who use tobacco and alcohol are more likely to concurrently
use cannabis. Additionally, cannabis legalization status across jurisdictions does not appear to
impact the use of cannabis during pregnancy.

Asynchronous Presentations Abstracts
Title: Part 1: Cannabis Legalization in Canada: Did We Get a Public Health Approach?
Author: Michael DeVillaer, Dept of Psychiatry & Behavioural Neurosciences Faculty Associate, Peter
Boris Centre for Addictions Research Faculty Associate, Centre for Medicinal Cannabis Research
McMaster University & St Joseph's Healthcare Hamilton
Abstract: Canada legalized cannabis for recreational use in 2018, promising a public health approach.
Prominent domestic and international health policy authorities and drug policy researchers provided
the Canadian government with evidence-based guidance on policy development to optimize a public
health approach. For this project, components of a public health approach to cannabis legalization
were identified from the academic literature and submissions from health policy authorities. This
input was compared to the output of cannabis legislation to identify opportunities for improvement.
It was found that academic literature and input from health policy authorities influenced the
legislation in several, but sometimes limited, respects. There remain unrealized opportunities for,
and potential positive impacts from, improvements based upon an evidence-based, public health
approach to cannabis legalization.

Title: Part 2: The Whole World is Watching: Improving Cannabis Legalization in Canada and Beyond
Author: Michael DeVillaer, Dept of Psychiatry & Behavioural Neurosciences Faculty Associate, Peter
Boris Centre for Addictions Research Faculty Associate, Centre for Medicinal Cannabis Research
McMaster University & St Joseph’s Healthcare Hamilton
Abstract: The legalization of cannabis for recreational use in Canada is a significant drug policy
development. Despite considerable input from experts in the health care and public health sectors,
aspects of the legislation fell short of what many health care and public health authorities had
advised. There is reasonable concern for increased levels of cannabis-related harm, most notably
for those with preexisting, or at risk for, mental health and addiction problems. For this project,
academic literature and evidence-based input from prominent health policy authorities and drug
policy researchers were used to identify specific legislative and regulatory improvements that can
be made in cannabis legalization. These include micro-changes to specific provisions of legislation,
such as minimum age, as well as macro-changes that would alter the overall commercial model.
Given that cannabis legalization will be a process, not an event, there will be opportunities for course
corrections. An understanding of how the risks can be addressed within a policy framework, informed
by past and ongoing research and clinical experience will allow us to take advantage of opportunities
as they arise.
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Title: Using a New Trick to Tame an Old Dog: A Preliminary Study of Repetitive Transcranial Magnetic
Stimulation (rTMS) for Cannabis Use in People with Schizophrenia
Authors: Tony P. George, M.D., Karolina Kozak Bidzinski, Ph.D.; Centre for Addition and Mental
Health (CAMH), and Division of Basic Neuroscience and Clinical Translation, Department of
Psychiatry, University of Toronto; Toronto, Ontario, Canada
Abstract: Rates of problematic cannabis use in schizophrenia are high, with ~25% diagnosed with
cannabis use disorder (CUD), compared to ~3% in the general population, which negatively impacts
psychosocial functioning. These patients have greater difficulty quitting cannabis that may reflect
putative deficits in the dorsolateral prefrontal cortex (DLPFC), which may constitute a target for
treatment development. Neuromodulatory treatments including repetitive transcranial magnetic
stimulation (rTMS) warrant consideration in this regard.
Objectives: Our primary objective determined effects of active versus sham high-frequency (20Hz) repetitive (rTMS) applied to bilateral DLPFC on cannabis use in outpatients with schizophrenia
and CUD. Secondary outcomes included cannabis craving/withdrawal, psychiatric symptoms, and
cognitive function.
Methods: A preliminary double-blind, sham-controlled randomized trial enrolling N=24 outpatients.
Nineteen participants were randomized to receive active (n=9) or sham (n=10) rTMS (20-Hz) 5x/week
for 4 weeks. Cannabis use and psychotic symptoms were monitored weekly. A cognitive battery was
administered pre- and post-treatment.
Results: No significant differences in cannabis use between active and sham treatments were
found; however contrast estimates indicated greater reductions in the active group (GPD:
Estimate=0.33, p=0.21). A trend toward greater reduction in craving over time was found in active
vs. sham (Estimate=3.92, p=0.06). Reductions in PANSS positive (Estimate=2.42, p=0.02) and
total (Estimate=5.03, p=0.02) symptoms were found in active vs. sham. rTMS improved sustained
attention (Estimate=6.58, p<0.05), and suppressed increased tobacco use that was associated
with cannabis reductions (Treatment x Time: p=0.01). rTMS was safe and well-tolerated with high
treatment retention (>90%).
Conclusion: Our preliminary findings suggest that rTMS applied to bilateral DLPFC is safe and
potentially efficacious for treating CUD in schizophrenia. Further evaluation of neuromodulation
methods to address co-occurring psychosis and addiction by targeting DLPFC dysfunction
associated with schizophrenia is suggested.
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Title: Therapeutic Effects of Cannabinoids on the Gastrointestinal System of Pediatric Patients: A
Systematic Review .
Authors: Parsa Karimi, McMaster University; Elyanne M. Ratcliffe, McMaster University; Gregorio
Zúñiga-Villanueva, McMaster University; Russell Leong, McMaster University
Abstract: Prescriptions of medicinal cannabis have increased within pediatrics due to its expansive
therapeutic effects, including those which target gastrointestinal symptoms. These effects are
mediated through its interaction with the innate endocannabinoid system. This systematic review
aims to assess the efficacy of cannabinoids in treating GI symptoms in pediatric patients.
7,303 records were identified, 5,080 were screened for abstract and titles and 446 articles passed
to full-text review. Five studies met all inclusion criteria and were evaluated for GI outcomes,
cannabinoid used, dosing, length of treatment and patient characteristics. Intervention focal points
included chemotherapy-induced nausea, inflammatory bowel disease symptoms and severe complex
motor disorders. Results varied based on the symptom being treated, the type of cannabinoid and the
patient population.
Cannabinoids may have potential in treating specific GI symptoms in specific patient populations.
The limited number and lower quality of relevant studies highlights the demand for future research to
distinguish cannabinoid type and dose, and their effects when used alone or concomitantly with other
medications. As interest increases with regard to medicinal cannabis, thorough investigations are
needed in order to understand the true efficacy of this medication.
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Title: Motives for Cannabis Use in Individuals with Clinical Anxiety
Authors: Mélise Ouellette, St. Joseph's Hamilton Healthcare; Karen Rowa, Anxiety Treatment and
Research Clinic, St. Joseph’s Healthcare; Duncan H. Cameron, Anxiety Treatment and Research
Clinic, St. Joseph’s Healthcare; Ashleigh Elcock, Anxiety Treatment and Research Clinic, St. Joseph’s
Healthcare; Noam Soreni, Anxiety Treatment and Research Clinic, St. Joseph’s Healthcare; Elizabeth
J. Pawluk, Anxiety Treatment and Research Clinic, St. Joseph’s Healthcare; Randi E. McCabe,
Anxiety Treatment and Research Clinic, St. Joseph’s Healthcare
Abstract: Individuals with anxiety and related disorders use cannabis at a higher rate compared to
those with lower anxiety, and are at higher risk of problematic cannabis use. Identifying motives
for cannabis use in those with clinical anxiety and related disorders is important to improve our
understanding of the relationship between cannabis use and anxiety as well as to inform treatment.
Five motives for cannabis use have been identified in the literature: coping, enhancement, expansion,
social, and conformity. Some research has started to examine specific motives for cannabis use in
individuals with subclinical anxiety symptoms and early research suggests that coping motives are
often endorsed. However, few studies have been conducted with clinical populations.

Title: Cannabis misuse as a moderator on the relation between emotion dysregulation and acuity of
borderline personality disorder
Authors: Stephanie M. Penta, St. Joseph’s Healthcare Hamilton; Natalie R. Stearns, St. Joseph’s
Healthcare Hamilton; Mina V. Pichtikova, St. Joseph’s Healthcare Hamilton; Talia M. Tissera,
McMaster University; James A. Mirabelli, McMaster University; Taylor Hatchard, St. Joseph’s
Healthcare Hamilton & McMaster University; Holly A. Raymond, St. Joseph’s Healthcare Hamilton;
Catherine E. McCarron, St. Joseph’s Healthcare Hamilton; Michael T. Amlung, Cofrin Logan Centre
for Addiction Research and Treatment & University of Kansas; James MacKillop, Peter Boris Centre
for Addictions Research & McMaster University; Katherine Holshausen, St. Joseph’s Healthcare
Hamilton & McMaster University St. Joseph's Healthcare Hamilton
Abstract: Introduction: Emotion regulation is defined as an individual's ability to effectively manage
and respond to emotional experiences, and is vital for success in everyday functioning. Conversely,
emotion dysregulation (ED) refers to an inability to control and regulate one’s affective state [1].
Moreover, ED is a complex construct and is thought to be composed of several facets, including
nonacceptance of emotional responses, difficulty engaging in goal-directed behaviour, impulse
control difficulties, limited access to emotion regulation strategies, and lack of emotional clarity
[2]. ED is prevalent in individuals with borderline personality disorder (BPD), a severe mental illness
characterized by pervasive instability in mood, self-image, and behaviour [3], as well as in people who
use cannabis regularly [4]. A recent study reported that 45% of outpatients with BPD engaged in pastmonth cannabis use [5]. As such, while there appears to be a link between ED, BPD, and cannabis use,
it remains unclear whether cannabis misuse interacts with ED to contribute directly to the acuity of
BPD. To that end, the current study examined the interactive influence of cannabis misuse and various
facets of ED on BPD acuity.
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Title: Cannabis Knowledge Exchange Hub: Ontario’s Professional Source for Credible Cannabis
Information		
Authors: Susan Eckerle, CAMH; Elyse Cottrell-Martin, CAMH; Natalie Stearns, CAMH; Branka Agic,
CAMH
Abstract: Legalization and regulation of non-medical cannabis has created a need for service
providers to be able to access credible evidence in this area. With support from Health Canada's
Substance Use and Addiction Program, the Centre for Addiction and Mental Health (CAMH) created
a Cannabis Knowledge Exchange Hub to connect service providers across sectors, including public
health, primary care, education, and mental health and addictions, with evidence and with each other.
Hub objectives are to facilitate:
1. Alignment and cross-sectoral collaborations among service providers and system stakeholders
2. Service provider access to and use of evidence
3. Practice-to-policy communication mechanisms
Beginning in January 2019, activities have included:
1. Bilingual website launched with curated resources and a discussion forum (www.
cannabisknowledgehub.ca)
2. Quarterly meeting where a network of stakeholders share their respective sectors’ evidence needs
3. Knowledge products developed in response to identified needs
4. Forums to share evidence and discuss policy and practice implications
5. Policy to Practice dialogues including policy makers from various Canadian jurisdictions
Evaluation has been conducted through surveys, focus groups, interviews and website analytics.
Results to March 2021:
1. Nine quarterly stakeholder meetings, with an average of 13 representatives each.
2. 17,654 pageviews on www.cannabisknowledgehub.ca (7,954 sessions and 5,470 unique users).
3. Ten webinars and two annual forums. 86.8% (N = 825) of participants said they gained knowledge
and 86.6% (N = 847) said they would use the knowledge in their work. In follow-up evaluations, 60.8%
(N = 131) said they made evidence informed improvements to policies, programs, and practice.
4. Thirty knowledge products.
5. Two practice-to-policy dialogues with 48 participants.
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Title: Tell me about opioid and cannabis use for pain: A qualitative story completion study
Authors: Nicole Takken, Serene Stewart, Tara Packham, Evelyne Durocher, Martha Bauer and Colleen
O’Neill, School of Rehabilitation Sciences, McMaster University
Abstract: Chronic pain is a costly problem in Canada, both in direct and indirect annual health
expenditures, pain-related disability and decreased quality of life. In recent decades, high rates of
opioid prescription precipitated increasing rates of addiction and overdose, now referred to as the
opioid crisis. The association with addiction resulted in stigma for those using opioids for pain
management. At the same time, cannabinoids have transitioned from a ‘non-sanctioned’ substance
to a medically approved alternative to opioids for chronic pain management. There are still divergent
opinions however about the risk of addiction or other adverse effects related to cannabis, as well as a
lack of strong evidence to support the use of cannabis for chronic pain.
There is a lack of evidence exploring how occupational therapists (OTs) view various medications for
chronic pain management and how these might influence overall pain management approaches for
clients referred for occupational therapy. Qualitative research methods, including story completion,
offer the opportunity to gather insights into individual perceptions, beliefs, experiences and intentions.
Therefore, our primary research question is: What are the perceptions and beliefs of Canadian OTs
about opioid and cannabis use for chronic pain? Our secondary research question is: How do beliefs
about the pharmacological management of pain influence occupational therapy practice?
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