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Dear reader,

Each year, this report gives us a welcome chance to showcase some of the
incredible contributions our innovation and portfolio management team has
made to Canada’s Lifeline. It's with great pride that we share these collective
achievements and the meaningful ways they’ve supported our purpose: to help
every patient, match every need and serve every Canadian.

In this report, you'll find stories highlighting groundbreaking research that

has led to tangible benefits for patients, donors and Canada’s blood system.
These initiatives have brought enhanced safety measures, innovations in blood
products, possible new treatment options, and changes to eligibility criteria
that have made blood donation possible for thousands more people in Canada.
As you read on, we hope you'll be inspired by our progress and the potential for
future advances.

As always, people remain at the centre of our present and future success.
Through our training programs, we were pleased to continue to support
medical trainees and early-career researchers in their learning and skill
development. Our investment this year in the Canadian Transfusion Trials
Group, a new national network of investigators and partners, will also help to
promote collaboration and excellence in transfusion medicine research through
the development of high-quality clinical trials. Together, we share a vision for

a safe and sustainable blood system, and it’s our honour to support the people
who will get us there.

We extend our deep appreciation to our funders, Health Canada’s Strategic
Policy Branch and the provincial and territorial ministries of health, and our
partners and collaborators in transfusion and transplantation science and
medicine for their ongoing support. Our achievements are built on the strength
of these essential partnerships, and we look forward to the next leg of our
shared journey.

Sincerely,

Dr.lIsra Levy
Vice-President
Medical Affairs and Innovation

Dr. Chantale Pambrun
Senior Medical Director
Innovation and Portfolio Management
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Innovation and portfolio management

WHO WE ARE

Through an interdisciplinary and collaborative research and education

network, our innovation and portfolio management team guides all aspects

of Canadian Blood Services’ operations. Our research and education network
brings together Canadian Blood Services scientists and trainees; our adjunct
scientists in academic institutions; researchers funded through our competitive
funding programs; and our partners in academia, non-profit organizations,
hospitals, industry and government.

Our research and education initiatives focus on:

» Recipients: We examine safe and effective blood products so we can match
every need.

» Donors: We aim to protect donor health and build a more inclusive blood
system by expanding the donor base.

o Health-care professionals: We support health-care professionals by
developing educational resources promoting best practices in transfusion.

« Canada’s blood system: We contribute to new processes and products
that can help make the blood system more sustainable and resilient to any
disruptions in the blood supply.

By integrating science into Canada’s blood system, we continue to deliver

on the principles set out by Justice Horace Krever in the Royal Commission
report that led to the founding of Canadian Blood Services more than 25 years
ago. In 2023-2024, our world-leading team of discovery, development and
social scientists supported research and education around three key strategic
priorities for Canadian Blood Services (Canadian Blood Services, 2024c):

o Match products and services to patient and health system needs.
» Grow and diversify a flexible, sustainable donor and registrant base.
¢ Invest in our people and culture.

ABOUT THIS REPORT

This report highlights successes from our research and education network
using impact case studies and spotlights on work in progress. Of course, this
report provides only a small window into our accomplishments. This year also
saw the innovation and portfolio management team collaborating to make
whole blood more widely available and preparing to produce and evaluate
dried plasma as a potential new product offering. A multi-year surveillance
program is underway, starting in Manitoba, to test whole blood donations
during tick season to see whether the Babesia parasite, which could be
transmitted to a patient through transfusion, is present. And now that our
seroprevalence studies — which analyzed antibodies against SARS-CoV-2 in
donated blood samples during the pandemic — are complete, we're looking
at how we can continue to bring broader value to public health research and
surveillance.

More about these initiatives is available in Canadian Blood Services’
2023-2024 annual report (Canadian Blood Services, 2024a). To see
the full list of research publications from our network, visit the research
publications page on blood.ca.
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Year at a glance

Our people

WE HELP BUILD LEADERS IN THE
BLOOD SYSTEM

113

Professionals supported in
completing formal research
or clinical training

Investigators supported
in conducting research

D|2657

Professionals attending
our learning events

Knowledge generation

WE SUPPORT RESEARCH TO STRENGTHEN
THE BLOOD SYSTEM

Almost

$460K

in funding provided to
support excellence in
transfusion clinical trials

$13M

in funding awarded through our
competitive programs

166

Projects receiving financial support
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Evidence sharing

WE MOBILIZE KNOWLEDGE TO
MAXIMIZE IMPACT

% & Blood safety measures

informed

7 201

Knowledge products
w published

326

Learning opportunities
delivered



Match products and services to patient and health system needs

sl Mitigating risks of bacterial contamination in transfusion

WHAT WAS ACHIEVED?

Over the last two decades, our research team has studied the growth of
bacteria in blood components during storage. Although rare, bacterial
contamination of blood components creates a significant risk of infection to
transfusion recipients. The team’s groundbreaking research has led to changes
at Canadian Blood Services and internationally that have resulted in enhanced
safety measures and innovations in blood products.

HOW WAS THIS ACHIEVED?

The most common bacteria that contaminate blood products come from
people’s skin and are likely introduced at the time of blood donation.
Historically, bacteria that live on the skin, like Staphylococcus epidermidis, were
considered harmless. But in 2007, our research team was the first to discover
that these bacteria attach to surfaces when platelets — the component of
blood that helps it clot — are stored, creating what are known as biofilms
(Greco et al,, 2007). Related studies identified other bacteria that can form
biofilms during platelet storage, including the bacteria most likely to cause

Our work has changed the
paradigm of what we used
to call ‘harmless’ platelet
contaminants. We are
proud of our cumulative
work revealing that platelet
storage makes bacteria
more virulent with potential
safety implications for
transfusion patients.

Dr. Sandra Ramirez-Arcos (left) pictured
with Dilini Kumaran (right) in one of
Canadian Blood Services’ labs in Ottawa

Dr. Sandra Ramirez-Arcos,
Senior scientist, Canadian Blood Services

complications for people who need blood transfusions, like Staphylococcus
aureus and Serratia marcescens (Greco-Stewart et al., 2012).

The team recently uncovered new information about how bacteria change

at the molecular level when they grow in platelet concentrates (Loza-

Correa et al., 2021). Unlike red blood cells and plasma, which are stored at
cold temperatures, platelets are stored at room temperature. The warmer
storage temperature for platelets increases the risk that bacteria will spread
and contaminate the blood product. The molecular changes that happen in
bacteria during platelet storage increase the production of toxins, resistance
to antibiotics, and secretion of molecules that trigger inflammation — findings
with important implications for transfusion recipients (Chi et al., 2023).

WHAT WAS THE IMPACT AND OUTCOME?

The evidence generated by our research team has been documented in over
90 peer-reviewed research papers over the last two decades and has led to
several improvements in Canadian Blood Services’ processes. This research
has changed the way donor skin is disinfected during donation (Ramirez-
Arcos & Goldman, 2010) and revealed skin factors that affect efficient donor
skin disinfection (Kumaran & Ramirez-Arcos, 2024). It has supported the
implementation of sterility testing of blood components and cord blood and
stem cell products (Ramirez-Arcos et al., 2015). It has underpinned a decision
to extend the shelf life of platelet components from five to seven days
(Ramirez-Arcos et al., 2020). And it has supported the development of new
blood products, such as cold-stored whole blood (Ramirez-Arcos et al., 2022).
Notably, in 2016 the team’s work led to an important change in a CSA Group
(formerly the Canadian Standards Association) standard, doubling the length
of time that red blood cells can be exposed to uncontrolled temperatures
from 30 to 60 minutes (Ramirez-Arcos et al., 2016).

Our research team’s expertise also equips Canadian Blood Services to
address challenges related to emerging pathogens. Future work includes
exploring the risk of transfusing blood components contaminated with
tick-borne bacteria like Anaplasma phagocytophilum. This work will
complement our current surveillance activities as tick populations expand
northward with climate change.
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A possible new treatment for people with sickle cell disease

TREATMENT CHALLENGES

Sickle cell disease is a genetic blood disorder that affects the body’s ability to
produce hemoglobin, the red blood cell protein that carries oxygen from the
lungs to the body. People with sickle cell disease have sticky, sickle-shaped
red blood cells that can slow or block the flow of blood. A lack of oxygen-rich
blood can lead to severe pain or other complications and reduce a person’s life
expectancy (Kavanagh et al., 2022).

Management of sickle cell disease focuses on preventing or treating pain
and complications in various ways, including through regular blood transfusions
or pain medications. Until recently, the only cure for sickle cell disease

was a stem cell transplant (U.S. Food and Drug Administration, 2023). But
transplants are not always effective, and finding a suitable stem cell donor
can be a big challenge.

GENE EDITING TO CREATE HEALTHY BLOOD CELLS

Our research team is working on a one-time therapy using gene-edited blood
stem cells. This potential new treatment removes the need for a compatible
donor and brings hope of a possible cure for sickle cell disease.

If successful, this work could mean that patients will not
have to go through repeated therapies or worry about
donors being available to them; they would never have to
go back to the clinic again.

Dr. Hari Maganti,
Scientist, Canadian Blood Services

The treatment involves extracting blood stem cells from a person with sickle
cell disease and growing them in a lab using a patent-pending protocol
developed at Canadian Blood Services (Manesia et al., 2023). The genes in the
stem cells are changed to correct the single mutation responsible for causing
sickle cell disease and then returned to the person receiving treatment.

Because blood stem cells can develop into all types of blood cells, including red
blood cells, the gene-edited blood stem cells go on to develop into healthy red
blood cells instead of the sickle-shaped blood cells characteristic of sickle cell
disease (Maganti et al,, 2021). Although still in its early stages, this work may
provide a new treatment option for people with sickle cell disease and other
genetic blood disorders caused by a single mutation in a gene.

A NEW DELIVERY SYSTEM

A key part of this research is developing a new way to deliver the edited genes
into the blood stem cells. In other gene therapies, viral vectors have been used
for this job, but this method has known safety risks for recipients, including a
risk of developing secondary cancers (Goyal et al., 2022). Instead, our research
team, in collaboration with the National Research Council, is testing a new,
potentially safer type of delivery technology: lipid nanoparticles.

Through animal studies, our research team has already shown that lipid
nanoparticles effectively deliver gene-edited stem cells. And over the next
few years, the team is planning more studies to better understand just how
promising this therapy might be.

Bryenah Bennett (left) and Dr. Tanvir Hasan (right) work in one of Canadian
Blood Services’ labs in Ottawa.
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el INtravenous immunoglobulin therapies: Understanding how and why they work

STUDY

WHAT WAS ACHIEVED?

Scientists at Canadian Blood Services have been studying the underlying
biological mechanisms of intravenous immunoglobulin (1VIg) therapies to
better understand who IVIg works best for and why. Although 1VIg was first
used in 1952 to treat patients with immune deficiencies, we still know little
about how it works. Results from this research can be used to support the
development of effective alternatives to IVIg (Tong et al,, 2020).

HOW WAS THIS ACHIEVED?

Immunoglobulin therapies use antibodies to boost the immune system in
patients with immune deficiencies, fight infections in people with weakened
immune responses, and treat patients with autoimmune diseases by regulating
the immune system. Immunoglobulin that are administered intravenously

are called intravenous immunoglobulin therapies. IVIg is made from plasma
collected from thousands of human donors. In Canada, IVIg is provided to
hospitals by Canadian Blood Services. Demand for immunoglobulin therapies
continues to grow in Canada and around the world.

Varied responses to IVlg among patients suggest something within the
patients’ immune systems may explain why it works well in some people
but not others. To better understand how IVIg works, our research network
examined how IVIg interacts with patient immune systems to reduce
inflammation in the body.

Researchers from our network discovered that immunoglobulin therapies
cause human macrophages (a type of activated white blood cell) to produce
large amounts of an anti-inflammatory molecule called interleukin-10 (IL-10).
This IL-10 molecule may help explain how immunoglobulin therapies reduce
inflammation (Hubbard et al., 2020; Kozicky et al., 2015, 2018; Kozicky &

Sly, 2017) and why they can be used to treat a wide range of inflammatory
disorders. Researchers also discovered that interleukin-11 (IL-11) may also
contribute to the anti-inflammatory effect of immunoglobulin therapies.

This suggests that regulating IL-11 may improve the efficacy of IVIg therapies
(Figueiredo et al., 2014; Lewis et al., 2018).

One of our recent discoveries is that IVlg may work by regulating a process
called trogocytosis. This process boosts the immune system when immune
cells exchange molecules or membrane fragments (Cruz-Leal et al,, 2024).
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Knowing how IVIg acts could lead to the development of more targeted
therapies for autoimmune diseases.

Importantly, a study from our research network also uncovered a gene that
may explain why people respond differently to immunoglobulin therapies.
The gene they found has two forms. In people with one form of the gene,
immunoglobulin therapies work well and reduce inflammation. However, in
people with a second form of the gene, these therapies do not work well.
This is because people with the second form of the gene produce less IL-10.
Sequencing this specific gene in people can determine who will respond best
to IVIg therapies. Researchers confirmed the predictive model of this gene
using mouse testing in 2019 (Kozicky et al.,, 2019).

In another first, our researchers discovered a way to deliver 1VIg to specific
areas of the brain. IVIg usually has a difficult time crossing the blood-brain
barrier, but this new technique increased the delivery of IVig into the
hippocampus 39-fold. This discovery may inform the development of IVIg
as a potential treatment for neurological conditions and diseases such as
Alzheimer’s disease (Dubey et al., 2020).

Our research on trogocytosis was
featured on the cover of the February
2024 issue of Blood, a high-impact,
peer-reviewed medical journal.



WHAT WAS THE IMPACT AND OUTCOME?

These insights into how 1VIg works have made it possible to develop
several potential IVIg replacement drugs (see our other case study, IVIg
Use in Immune Thrombocytopenia: Preventing Platelet Destruction
and Exploring IVIg Alternatives). The hope is that these alternatives
may reduce the burden on the IVIg supply and improve patient
outcomes.

These findings bring significant benefits to patients and

health-care systems. A personalized approach to treatment can
optimize outcomes for people with various immune-related disorders.
Knowing that genetic variation in specific genes has an impact on how
patients respond to IVIg therapies helps identify which patients will
respond best to these therapies and which patients may benefit more
from another treatment option.

There are are also potential economic benefits to IVIg alternatives. IVIg
is costly to manufacture and distribute. The development of alternative
IVIg replacement drugs could lead to cost savings in health-care
systems and make therapies more accessible to more patients.
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Albert,
Plasma donor




ol 1Vig use inimmune thrombocytopenia: Preventing platelet destruction and

Ll exploring IVIg alternatives

WHAT WAS ACHIEVED?

Our research has helped us better understand the biological mechanisms
driving platelet destruction in patients with immune thrombocytopenia (ITP)
so that IVIg — or an IVIg alternative — can be used most effectively.

ITP is a condition in which the immune system mistakenly attacks and destroys
platelets. This condition can lead to a low platelet count, which increases risk
of bleeding and easy bruising and, in severe cases, can cause life-threatening
internal bleeding. About five out of 10,000 people in Canada have ITP. A
specific type of ITP that occurs in newborns is a condition called fetal and
neonatal alloimmune thrombocytopenia (FNAIT). In this condition, maternal
antibodies cross the placenta and destroy the baby’s platelets. FNAIT can
result in severe bleeding in the newborn and requires careful monitoring and
medical intervention to manage the condition and prevent complications.

Immunoglobulin therapies are an important treatment option for patients

with ITP or FNAIT because they reduce the risk of bleeding by increasing the
number of platelets. Little is known about exactly how IVIg increases platelet
counts in patients with ITP or FNAIT. IVIg therapies are also more effective

for some patients than others, even among those with the same disorder,

and their effectiveness can vary from treatment to treatment even in the
same patient. Demand for IVIg keeps growing because its immune-boosting
properties make it an effective treatment for a number of medical conditions.
However, IVIg is a costly and limited resource so understanding how and why it
works is crucial to using it wisely.

HOW WAS THIS ACHIEVED?

Our research has revealed previously unknown factors contributing to platelet
destruction in ITP and miscarriage in FNAIT (Yougbaré et al., 2015), offering
insights into how these bleeding disorders may be diagnosed and treated. Our
collaboration with international researchers has also helped us understand
what happens when the immune response mistakenly attacks healthy platelets
in patients with ITP and FNAIT, and what factors may influence how they
respond to IVIg treatment (Zeng et al., 2012).
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WHAT WAS THE IMPACT AND OUTCOME?

Understanding how IVIg works in the body paves the way to the development
of IVIg alternatives. These findings bring us closer to reducing our dependence
on IVIg and pave the way to more effective, personalized and cost-efficient
treatments.

Canadian Blood Services researchers are exploring a range of IVIg
alternatives, including:

e Small-molecule drugs that can inhibit phagocytosis, a process some cells
use to engulf and remove platelets in the body (Loriamini et al., 2023;
Purohit et al., 2014).

o A monoclonal antibody that binds to a critical adhesion molecule on a type
of white blood cell (Norris et al., 2021).

e Engineered monoclonal antibody fusion proteins, which are designed to
block Fc receptors (proteins found on the surface of immune cells) and
improve the immune response (Yu et al,, 2016; Crow et al., 2019).

A synthetic protein (the recombinant protein Fc hexamer) that shows much
greater efficacy in treating ITP than IVIg therapies (Lewis et al., 2019).

e Sialidase inhibitors, originally designed as anti-influenza drugs, which may
help block platelet destruction in the liver (Li et al., 2015).

e A novel approach that uses an engineered antibody to block platelet
destruction by interfering with the receptor (Fc receptor lll) and mediating
platelet engulfment by macrophages (Gonzalez et al,, 2024).

Our research network has also highlighted cost-effective alternatives to

IVlg therapies. Alternatives include the oral medication eltrombopag, which
stimulates platelet production and may be an effective option for ITP patients
requiring surgery (Kaur et al.,, 2022). Fostamatinib, another medication with
proven efficacy, may also be an option for some ITP patients (Podolanczuk et
al,, 2009).



Grow and diversify a flexible, sustainable donor and registrant base

e Opening the door to donation for thousands affected by restrictions related
il to human variant of “mad cow” disease

WHAT WAS ACHIEVED?

Thousands of people across Canada who have spent time in countries affected
by variant Creutzfeldt-Jakob Disease (vCJD) — the human variant of bovine
spongiform encephalopathy (BSE), commonly known as “mad cow” disease

— are now eligible to donate blood and plasma for the first time in decades.

In 2023, Canadian Blood Services received Health Canada approval to update
eligibility criteria that prevented people from donating if they had lived or
spent time in the United Kingdom, Republic of Ireland, or France during the
1980s and 1990s.

vCJD is a rare, fatal disease that can be transmitted through blood; it may be
contracted by eating beef and beef products from animals with BSE. People
with vCJD may be infected for many years before showing symptoms. In

the 1990s, when a link between eating contaminated beef and vCJD was

first established and cases of vCJD were peaking overseas, Canadian Blood
Services and blood operators around the world put criteria in place that made
people who had spent time in vCJD-affected countries ineligible to donate.

HOW WAS THIS ACHIEVED?
Three essential elements contributed to this landmark change in eligibility criteria:

o Surveillance: The decision to remove the eligibility criteria related to vCJD
was informed by nearly 30 years of comprehensive surveillance conducted
in Canada and around the world. Surveillance activities showed a significant
decrease in cases of vCJD in recent years; cases of vCJD peaked in 2000
and have been in decline ever since. The last two reported cases of vCJD
in the general population in the United Kingdom were in 2013 and 2016.
There have been no cases of vCJD transmission by transfusion since 2006.

o Risk modelling: Our epidemiology and surveillance team, in collaboration
with Héma-Québec, developed a risk simulation model to assess the risk of
vCJD transmission through blood donations in Canada, assuming current
eligibility criteria related to vCJD were removed (Pozzo di Borgo et al.,
2023). Results showed minimal risk, with no contaminated blood donations
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predicted in the base case scenario over 85 years of follow-up. Even in
the most pessimistic scenario, the estimated risk of vCJD transmission
was extremely low (<1in 16 million donations). These findings suggested
that the eligibility criteria related to vCJD could be removed without
compromising the safety of the blood supply.

Learning from other blood operators: We also reviewed available
research (including Seed et al., 2018; Stratton et al., 1997; Yang et al.,
2017) that showed the risk of vCJD transmission through transfusion was
minimal. Advances in manufacturing have also reduced the risk of vCJD
transmission. For example, over 20 years ago Canadian Blood Services
introduced leukoreduction, a step in the blood manufacturing process
that removes white blood cells (leukocytes) from blood components.
Studies suggest leukoreduction reduces the risk of vCJD transmission by
transfusion, based on experiences in the United Kingdom, where there
have been no cases of transfusion-transmitted vCJD since the introduction
of universal leukoreduction, as well as evidence from experimental animal
studies. Canadian Blood Services’ decision to remove eligibility criteria
related to vCJD was aligned with similar changes made by blood
operators globally, including the United States (2022), Australia (2022),
and Israel (2023).

Dr. Isra Levy, vice-president,
medical affairs and innovation,
pictured with donor centre
supervisor Amanda Marcantonio,
makes his first blood donation.

A former UK. resident, he
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W e the change in eligibility criteria
related to vCJD.



After Health Canada approved our research-informed submission to remove
eligibility criteria related to vCJD, we officially implemented the change.
Canadian Blood Services communicated the updated eligibility criteria and
promoted donation in many ways. Thousands of potential donors were
encouraged to schedule appointments to donate as of Dec. 4, 2023. A
recruitment campaign began in January 2024 to raise awareness about the
updated eligibility criteria among donors who had been previously deferred
from donating.

WHAT WAS THE IMPACT AND OUTCOME?

Canadian Blood Services removed eligibility criteria related to vCJD on
Nov. 27, 2023. Héma-Québec also removed eligibility criteria related

to vCJD following our collaboration. At Canadian Blood Services, our
strategic recruitment campaign was incredibly successful in boosting donor
recruitment. In a little over four months, 11,158 blood donations were made
possible because of the eligibility change.

Our proactive approach to donor recruitment and outreach contributed

to filling thousands of appointment slots across Canada, ensuring a steady
supply of lifesaving blood products for patients in need. This change also
promoted inclusion and a sense of solidarity among potential donors. The
removal of eligibility criteria related to vCJD marked a major shift driven by
scientific research, community engagement, and a commitment to advancing
public health.

Innovation and Portfolio Management Annual Impact Report 2023-2024

Simone,
Blood recipient




SPOTLIGHT

Canada’s Lifeline

Community-based research aims to build greater diversity in

SOCIAL SCIENTISTS APPLY COMMUNITY-BASED APPROACHES IN RESEARCH
WITH UNDER-REPRESENTED RACIALIZED COMMUNITIES

Recruiting and maintaining a donor base that reflects Canada’s ethnic diversity
ensures that Canadian Blood Services can best meet the needs of patients from all
communities (Canadian Blood Services, n.d.). This is especially important for people
in Canada who have rare blood types, need stem cell transplants, have complex
treatment needs, or rely on regular blood transfusions to live with conditions like
sickle cell disease. A diverse donor base helps to ensure that they can receive the
blood products that best match their needs.

To effectively recruit and engage donors from all communities, a research-informed
approach is key. Only by better understanding the unique perspectives of diverse
communities and the factors that contribute to their ability to donate can we build
a more diverse donor base.

Our social scientists are using community-based research approaches to identify
and help address systemic barriers to donation within African and South Asian
communities in Canada. Community-based research builds on strengths and
resources within communities to understand the health and quality of life of
community members and to identify changes needed to make improvements.
This approach supports co-learning and collaborative partnerships in all research
phases.

UNDERSTANDING BARRIERS

Two of our recent studies have engaged a range of community leaders and
organizations, including the Sickle Cell Disease Association of Canada, Sikh Nation,
and Sant Nirankari Mission. Interviews were conducted to explore systemic barriers
to blood donation for people of African, Caribbean, Black, and South Asian descent;
the research focusing on donation in South Asian communities marks a first in
Canada.

Our initial findings bring to light systemic barriers to donation and recommend
ways to make the donor experience more inclusive. Importantly, the findings
highlight that there is no single “community” for people of African ancestry and
that people may identify as belonging to multiple communities. They show that
personal and systemic experiences of racism deeply inform community priorities,
and that barriers may exist at multiple levels (Haw et al,, 2023), from personal

to systemic.

The need for a diverse donor base extends beyond the need for red blood cells.
We have undertaken a research project that identifies and evaluates strategies to
encourage people in Canada of diverse ethnic ancestry between the ages of 17 and
35 to join the stem cell registry. Engaging young adults and community advocates
(Canadian Blood Services, 2023) has been a key focus of this project. The project
has helped to raise awareness of stem cell donation and provided important
insights about ways to meet the needs of different communities.

BUILDING A BLOOD SERVICE FOCUSED ON EQUITY AND DIVERSITY

Our researchers champion a powerful role for social sciences and donation
studies in transfusion medicine more broadly. At national and international
transfusion conferences (Haw, 2024; Haw & Holloway, 2023) they have
demonstrated the important application of social sciences in transfusion
medicine. One of our publications from 2021 explored donor discomfort with
sexual risk behaviour questions (Haw et al., 2021) and was identified as one of
the most cited articles in the peer-reviewed medical journal Transfusion for
2022-2023.

rch Day 2024

As blood services
internationally strive to

bring in new generations of
donors, social scientists tackle
challenging questions such as
how to communicate sexual
risk-based behaviour screening,
and how to work with racialized
communities to build a blood
service focused on equity

and diversity.

Dr. Jennie Haw (left), Dr. Kelly Holloway
(centre), and research assistant Poojan
Joshi (right) attend Canadian Blood
Services’ Research Day in Saskatoon,
May 2024.

Dr. Jennie Haw,
Scientist, Canadian Blood Services
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Invest in our people and culture

Our commitment to research training

DEVELOPING RESEARCH CAPACITY

Through our research and education network, our research trainees — students
and postdoctoral fellows — gain knowledge of research methodologies and the
blood system, equipping them to build successful careers in transfusion science.

We also provide trainees with opportunities to hone other valuable skills. Last
year, trainees chaired our monthly science seminar series and helped plan our
2024 Research Day to gain experience in public communication and event
organization. They also joined our funding peer-review panels to develop
insights on how to write a successful grant application. With financial support
from our travel bursaries, they attended national and international conferences
where they expanded their professional networks and received feedback

on their research. To showcase their research and build on their strengths

in knowledge translation, trainees wrote posts for our Research. Education.
Discovery (RED) blog and produced videos.

BUILDING CAREERS IN THE BLOOD SYSTEM

Since the inception of Canadian Blood Services’ competitive training programs
in 2000, 104 graduate students and 52 postdoctoral fellows from across
Canada received stipends to complete their research training in transfusion

or hematopoietic stem cell transplantation. Hundreds more trainees, from
undergraduates to postdoctoral fellows, have also contributed to research in
projects supported by our competitive research programs or led by members
of our research team.

Here are just some of the contributions made by former trainees who have
gone on to find successful careers supporting the blood system.

Industrial engineers support Canada’s Lifeline

After completing all or part of their training with Canadian Blood Services
research engineer Dr. John Blake in Dalhousie University’s industrial
engineering program, Matthew Nelson, Mazen El Ashkar and Andrea Friars
have all joined Canada’s Lifeline. As industrial engineers, they contribute
directly to operational excellence in the implementation of new technologies
and continuous improvement initiatives.

Scientist advances the field of red blood cell quality assessment

Dr. Syed Qadri, a past recipient of our Postdoctoral Fellowship Award in

the lab of Canadian Blood Services senior scientist Dr. William Sheffield at
McMaster University, is now an adjunct scientist with Canadian Blood Services
and associate professor at Ontario Tech University. His research focuses on
the molecular mechanisms that regulate red blood cell quality (Himbert et al.,
2022) during storage and factors affecting their lifespan.

s

-

Dr. Melika Loriamini, past recipient of Canadian Blood Services’ Graduate
Fellowship award, the 2024 recipient of Canadian Blood Services’ Dana Devine
Award and the international AABB Outstanding Abstract Award for Trainees.
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Laboratory medicine researcher improves clinical practices in hospital

Dr. Melika Loriamini, a past recipient of our Graduate Fellowship Award in
the lab of Canadian Blood Services senior scientist Dr. Donald Branch at the

University of Toronto, is now a clinical practice leader at Humber River Health.

In her new role, she applies her research training and medical laboratory skills
to improve clinical practices at the hospital.

The next generation of scientists

Dr. Yoelys Cruz-Leal, a current recipient of our Postdoctoral Fellowship
Award, is advancing her training in the lab of Canadian Blood Services senior
scientist Dr. Alan Lazarus at the University of Toronto. Her impactful research
in antibody-mediated immune suppression (AMIS) was featured on the front
cover of the peer-reviewed journal Blood in February 2024. Her research has
the potential to improve prevention strategies for conditions like hemolytic
disease of the fetus and newborn (HDFN), where maternal antibodies attack
fetal blood cells due to differences in blood groups.

Mahsa Yazdanbakhsh, a current recipient of our Graduate Fellowship Award,
is completing her PhD in the lab of Canadian Blood Services senior scientist
Dr. Jason Acker at the University of Alberta. Her research on assessing the
quality of red cell concentrates was recognized with the top abstract award
by the Canadian Society for Transfusion Medicine (CSTM) (Canadian Blood
Services, 2024). Her research could positively impact the care of preterm
infants and advance transfusion medicine.
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By participating in these
events [Canadian Blood
Services’ Research Day], you
not only contribute to the
advancement of knowledge
in transfusion medicine

but also refine skills and
establish connections that
can be beneficial for your
future endeavours.

Mahsa Yazdanbakhsh,
Current recipient of our Graduate
Fellowship Award



SPOTLIGHT - = .
clinical trials

New national network aims to promote excellence in transfusion

IMPROVING TRANSFUSION PRACTICE

Clinical trials can play a key role in bringing new health interventions to patients by
providing evidence about the effects of these interventions on human health. In
transfusion medicine, clinical trials may focus on the uses of new blood products
or new uses of existing products. In 2023, we leveraged our network to facilitate
the creation of the Canadian Transfusion Trials Group (CTTG), a national network
of researchers dedicated to promoting collaboration and excellence in the design
and execution of clinical trials. We provided a $2.3 million investment over five
years to establish the CTTG, with the aim of accelerating high-quality clinical trials
to improve transfusion practice for patients in Canada and worldwide (Queen’s
University, 2023).

The Canadian Transfusion
Trials Group will significantly
advance our understanding
of the science of blood
transfusion through
rigorous, evidence-based
research supported by a
powerful transfusion data
engine and a broad research
team across Canada.

Dr. Jeannie Callum,

Co-director, Canadian Transfusion
Trials Group

COLLABORATION AND EFFICIENCY IN RESEARCH

The CTTG is bolstered by leadership from co-directors Dr. Donald Arnold and
Dr. Jeannie Callum, representing the transfusion medicine clinical research
communities at McMaster University, Queen’s University and the University of
Toronto. The CTTG unifies the expertise of physician-investigators, transfusion
scientists, students, medical trainees and research staff from across Canada
toward one goal: accelerating high-quality clinical trials to improve transfusion
practice.

The CTTG will foster collaboration and efficiency in the development of clinical
trial protocols, centralized data management and biostatistics. The CTTG is
establishing working groups that will support ongoing activities around clinical
trials, community engagement, translational research, knowledge translation,
data, education and mentorship.

This funding [for CTTG]
acknowledges the innovative
nature of the trials group
and its potential to inform
best practice in transfusion
medicine worldwide

through a national network
and multidisciplinary
partnerships.

Dr. Donald Arnold,
Co-director, Canadian Transfusion
Trials Group
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IMPLICATIONS AND FUTURE DIRECTIONS
Securing funding for transfusion trials in Canada

In its first year, the CTTG created a process for physician-investigators to be
able to use CTTG expertise to strengthen their protocols and secure funding
for their clinical trials. Now, twice a year, the CTTG provides feedback on
clinical studies before physician-investigators submit their grant applications to
external funding agencies. In just one year, the CTTG provided letters detailing
its support for four applications. One of these applications, which focuses on
the use of albumin as an intervention to improve recovery after acute kidney
injury in critically ill patients (Clark, 2023), received $416,667 in funding from
the Canadian Institutes for Health Research.

Facilitating access to data for transfusion research and practice change

The CTTG has developed a process to determine the data requirements of
clinical studies and has partnered with GEMINI Medicine to use transfusion
data from over 35 hospitals in Ontario to understand how blood is used and
how blood use is changing over time. In partnership with Canadian Blood
Services, the CTTG hosted a meeting to explore the creation of a Canadian
Donations and Transfusion Database (CANDAT). This comprehensive
multi-centre research database of blood donors, blood products and blood
transfusion recipients would be the first of its kind in Canada.

Engaging patients and blood donors in clinical research

The CTTG’s newly established community engagement working group
contributed to the development of a patient partnership plan for a clinical
trial (McQuilten et al., 2021). This trial is investigating the effectiveness of
immunoglobulin replacement therapy compared to oral antibiotics for the
treatment of infections in people with hematological malignancies. The
CTTG plans to expand patient and donor engagement networks and develop
community engagement resources for researchers.

Wai Yin,
Blood recipient
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Improving transfusion practice with Transfusion Camp

A NEED FOR TRANSFUSION MEDICINE EDUCATION

Blood transfusion is the most common procedure in hospitals. In almost every
medical specialty, physicians and nurse practitioners prescribe, manage, or
monitor transfusions and transfusion reactions. However, studies show there’s
room to improve their knowledge of transfusion medicine. Transfusion education
is an important part of ensuring the blood components used in transfusion — vital
and limited resources — are used appropriately and properly administered.

GROWTH OF A SUCCESSFUL PROGRAM

In 2012, transfusion experts at the University of Toronto established Transfusion
Camp for medical residents in a range of specialties, including blood disease,
cancer, critical care, anesthesia, and childbirth. The Transfusion Camp curriculum
was designed to share up-to-date transfusion practices using a mix of high-quality
lectures and team-based learning seminars in which learners work through sample
patient cases with transfusion experts.

In 2013, our knowledge mobilization team first partnered with Transfusion Camp
with the aim of extending the program’s reach across Canada. Today, we continue
to support the coordination, curriculum development, delivery and evaluation of
Transfusion Camp in collaboration with transfusion educators, residency training
program administrators and partner organizations.

In 2020, the curriculum was adapted as a program for nurse practitioners in
British Columbia and is now a requirement for credentialing nurse practitioners in
B.C. to prescribe blood and blood products.

Since its beginning 12 years ago, Transfusion Camp has significantly expanded

and is now offered in most Canadian medical schools. It also reaches international
audiences, with two medical schools and four teaching hospitals in the United
Kingdom offering Transfusion Camp to their residents. In 2023, Transfusion Camp
educators worked with local faculty in Rwanda (Skelton et al., 2023; Hagumimana
et al,, 2023; Skelton, 2023) to adapt the camp curriculum to their local
environment and provided a two-day train-the-trainer workshop. The pilot was
highly successful and Transfusion Camp offerings in Rwanda continue to expand.

COMMON PURPOSE

The benefits of Transfusion Camp extend to all its participants, from learners to
those developing and delivering the material. In 2023-2024, 64 faculty members
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In the 2023-2024 academic year, Transfusion Camp was offered in 16 medical schools
in Canada.

from across Canada were involved in developing and delivering Transfusion Camp.
In recognition of their outstanding contributions, the junior faculty member with
the best evaluations from learners is now recognized with the Transfusion Camp
Impactful Educator Award.

Through their involvement in Transfusion Camp, health-care professionals are
establishing a strong community of practice and a collaborative network for
sharing best transfusion practices nationally and internationally. For example,
nurse practitioners and transfusion medicine physicians worked together on

a steering committee to tailor team-based learning seminars for the nurse
practitioner Transfusion Camp, which was delivered by 21 faculty members.

In Rwanda, the physicians and laboratory technicians who participated in the
Transfusion Camp train-the-trainer workshop will be able to expand the program
within their own jurisdictions and in neighbouring countries, including Uganda.



Drs. Nadia Gabarin, Sebastian Vuong, Lianne Rotin, and Sheharyar Raza (left to right)
are transfusion medicine fellows. As medical residents, they completed Transfusion
Camp and are now involved as Transfusion Camp educators.

DEMONSTRATED IMPACT

In 2023-2024, close to 450 medical residents, representing 13 specialties
from 16 Canadian medical schools, and 52 nurse practitioners participated
in Transfusion Camp. Internationally, about 40 medical residents in the
United Kingdom and 51 physicians and laboratory technicians in Rwanda
participated in the program.

Validated assessments tell us that Transfusion Camp has a positive impact
on medical residents and nurse practitioners (Yeung et al,, 2023). The
essential learning opportunities provided through this program equip
participants to provide the best care for patients and serve as good stewards
of the blood system.
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As an intensivist and anesthesiologist working and teaching
in Northern Ontario, there is limited access to transfusion
medicine specialists. The Transfusion Camp initiative stands
out for its commitment to providing exceptional transfusion
medicine education, regardless of geographic location. This
is an inspiring example of how we as clinical educators can
come together to ensure that all trainees have access to the
tools and knowledge that they need to provide Canadians
with the best possible health care.

Dr. Sarah Mary Mclsaac,

Associate professor, Northern Ontario School of Medicine University, and first
recipient of the Transfusion Camp Impactful Educator Award
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