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Transplantation is a life-saving and life-altering 
treatment. The scope of patients who can be 
treated with transplantation is diverse, and includes 
patients with hematological malignancies and 

chronic diseases affecting solid organs such as the kidneys, 
lung, heart, liver, pancreas/islet, and small bowel. Tens of 
thousands of Canadians could benefit from transplantation; 
however, many obstacles still exist to prevent its 
widespread use. The development of chronic complications 
such as rejection, graft-versus-host disease (GVHD), and 
medication side-effects are major causes of disability 
following transplantation. Recurrence of disease and graft 
failure often necessitate a second – and sometimes even a 
third – transplant. Furthermore, demand for transplantation 
has outpaced donor supply meaning that many Canadians 
die waiting for this life-saving treatment. 

The Canadian National Transplant Research 
Program (CNTRP) was created to take an innovative 
approach to tackle the complex barriers that prevent 
transplantation from being a true cure. Launched in 2013, 
the CNTRP is the first and only national research program 
in the world that integrates researchers in organ/tissue 
donation, hematopoietic cell transplantation (HCT), and solid 
organ transplantation (SOT). At more than 30 sites across 

Canada, experts from diverse fields including chemists, 
biomedical engineers, health economists, legal and ethics 
researchers, and policy experts work alongside basic and 
clinical scientists to overcome challenges in donation and 
transplantation. Patients, families, and donors are also fully 
integrated into the CNTRP structure and into its projects, 
ensuring a patient-focused approach. Through this uniquely 
collaborative environment, the CNTRP strives to increase 
access to transplantation and to improve the quality of life 
of transplant recipients. 

The program is led by Dr. Lori West, CNTRP Director at the 
University of Alberta, and Dr. Marie-Josée Hébert, CNTRP 
Co-Director at l’Université de Montréal, both clinician-
scientists. Initial funding was provided through a peer-
reviewed competition by the Canadian Institutes of Health 
Research, led by the CIHR Institute of Infection and 
Immunity in partnership with the Institute of Circulatory 
and Respiratory Health, the Institute of Nutrition, 
Metabolism and Diabetes, the Institute of Cancer 
Research, the Institute of Gender and Health and the 
CIHR Ethics Office.  Additional founding partners included 
Genome British Columbia, the Fonds de Recherche 
du Québec – Santé, the Canadian Liver Foundation, 
the Kidney Foundation of Canada, Canadian Blood 
Services and Cystic Fibrosis Canada.  See our complete 
list of partners on page 14.  



2 of 16© CNTRP 2017www.cntrp.ca

Core 1 
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hematopoietic cell donation
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transplantation
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Project 1 
Ex vivo organ transplant 

protection and repair

Project 3 
Understanding, predicting 
and preventing early graft 

rejection and GVHD

Project 7 
Improving outcomes for 

transplant recipients

• Developing, building, and testing 
novel perfusion machines for 
organ preservation and repair – 
allowing the safe use of organs 
that traditionally would never 
be considered for transplant

• Conducting the largest 
international clinical study 
in the world on circulatory 
death determination 

• Defining novel causes and 
predictive biomarkers of 
rejection and GVHD in humans

• Describing new basic pathways 
that regulate organ injury 

• Testing novel methods 
for tolerance induction 
in transplantation 

• Uncovering the legal, 
social, institutional, and 
professional challenges 
that contribute to the issue 
of family veto of previously 
registered intent to donate

• Establishing the largest 
national collection of 
pediatric transplant bio-
samples worldwide

• With partners in chemistry, 
creating and testing a new 
diagnostic tool to facilitate 
safe ABO-incompatible 
transplantation, and 
partnering with industry 
to move this technology 
toward commercialization 
and clinical use

The CNTRP is 
comprised of 
seven projects 
and four core 
platforms 
integrating  
over 

 75  
inter-related 
sub-projects 
and sub-aims.

Through Year 4, the CNTRP continued to leverage its initial success by supporting strategic partnerships and upholding its 
reputation as a dynamic organization producing high-impact research changing clinical practice and national polices. By 
integrating researchers from Canada’s tri-council agencies and promoting cooperation among academic health centres, 
governments, and industry and charity partners, the CNTRP has rapidly developed pioneering and paradigm-shifting 
research, including:

• Launching an international 
multi-centre industry-partnered 
clinical trial to guide treatment 
of viral (CMV) infection in 
transplant recipients 

• Supporting novel ways 
to integrate patients and 
families as active participants 
in transplantation and 
donation research 

• Integrating machine learning 
and big data scientists in the 
research network to improve 
allocation of organs and allow 
precision management to 
improve long-term outcomes

Investigators 
and Associate 
Members

Academic 
Trainees

Patient/Family 
Partners
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Major accomplishments
Year 4 - Nov 2016 to Nov 2017

This goal is being addressed primarily 
through the activities of Projects 1, 2, 4 
and 5, and Core 1 & 2.

The CNTRP continues to lead 
novel research to address the 
critical shortage of organs for 
transplantation. Marked progress has 
been made to make transplantation 
more accessible to patients by 
leveraging our strategic industry and 
governmental partnerships, as well as 
the unique collaborative environment 
fostered among CNTRP investigators.  

Through CNTRP’s Project 1 team, 
research into the use of ex vivo organ 
perfusion to increase organ utilization 
continues to progress across centres 
nationwide. This technology allows for 
the repair, regeneration, evaluation, and 
ultimately, the successful use of organs 
that would otherwise be discarded. The 
surgical and bioengineering experience 
of CNTRP investigators facilitated 
the expansion of ex vivo perfusion to 
multiple organ groups while continuing 
ground-breaking clinical trials.

Building on the success of pilot 
studies that demonstrated the safety 
of transplantation following ex vivo 
liver perfusion, the teams of Drs. 
Shapiro (Edmonton) and Selzner 
(Toronto) transplanted 14 livers that 
would not have been transplantable 
using conventional cold storage 
techniques.1 In this “Back-to-Base” 
trial being completed in partnership 
with Oxford University and the 
OrganOx spinoff company, livers 
that had been rejected from all US 
transplant centres were successfully 
transplanted after ex vivo perfusion. 

Following exhaustive preclinical animal 
studies over the past two years, Dr. 
Selzner and his group conducted 
the first-in-human clinical trial with 
ex vivo perfusion of human kidneys. 
Six discarded human kidneys were 
placed on the perfusion circuit to verify 
feasibility. Recently published studies 
showed that the ex vivo perfusion 
process decreased injury and 
improved kidney function in animal 
models, even after prolonged storage.2,3 
With Health Canada approval already 
obtained, the next step is to transplant 
perfused kidneys into patients through 
a multi-centre CNTRP clinical trial.   

Extensive progress in preclinical 
studies continues to be made by Dr. 
Luke’s lab (London) investigating 
optimal perfusate conditions. 
This group demonstrated that sub-
normothermic conditions were superior 
to hypothermic conditions and kidney 
graft function could be further improved 
by adding anti-inflammatory agents to 
perfusates.

Looking to overcome the challenges 
unique to ex vivo heart perfusion, Dr. 
Freed (Edmonton) successfully paired 
expertise from biomedical engineering 
and cardiac surgery, and launched 
his new spin-off company Tevosol. 
While improving the perfusion circuit for 
ease of use and optimizing perfusate 
conditions, this group obtained new 
Collaborative Health Research Project 
funding through CIHR and NSERC.

Based on findings from Dr. 
Nagendran’s group (Edmonton) of 
diminished lung injury following 
negative-pressure ventilation4, 
CNTRP and Tevosol have partnered 
to develop and support a phase 1 
clinical trial; patient recruitment will 
begin in early 2018. These results can 
potentially allow increased use of lungs 
that are sensitive to damage, such as 
those from donation-after-circulatory-
death (DCD) donors.

Expanding donor 
availability 
and access to 
transplants

Dr. Markus Selzner and the OrganOx Metra 
liver device in Toronto

Drs. James Shapiro and Lori West in Edmonton 
with the OrganOx Metra liver device

The Luke and Selzner teams, including CNTRP 
Trainees, at a kidney ex vivo collaborative 
planning meeting in Toronto
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DePPaRT team members Dr. Sonny Dhanani, 
Laura Hornby, Heather Talbot, and Amanda van 
Beinum at the CNTRP/CST in Quebec City.  

New strategies using ex vivo perfusion 
as a platform for monitoring graft 
function or as a new treatment 
modality are being investigated in 
close partnership among CNTRP 
investigators from the Project 3, 4, 
and 5 teams. Together, these CNTRP 
collaborations highlight the tremendous 
potential of ex vivo perfusion to 
increase donor organ utilization.

CNTRP’s Project 2 team continued 
to perform ground-breaking research 
in donation science with the goal of 
increasing organ and tissue donation 
rates across Canada.

Working to further improve the 
process of deceased organ 
donation, Dr. Dhanani’s (Ottawa) 
Death Prediction and Physiology 
after Removal of Therapy (DePPaRT) 
study had a breakthrough year, and 
surpassed its initial target recruitment 
of 500 patients. Supported in 
partnership with the CNTRP and 
the Canadian Critical Care Trials 
Group (CCCTG), this study aims to 
understand the physiological process of 

death at the time of withdrawal of life-
sustaining therapies. This will allow the 
group to create a clinical tool to predict 
time of death in potential DCD donors 
based on real-time vital sign waveform 
data. The success of this unique study 
is due in large part to international 
partners in the Czech Republic, the 
Netherlands, and UK, making the 
DePPaRT study the world’s largest 
and most important international 
deceased donation clinical trial.  

To better understand current trends 
and barriers to expanded use of 
DCD across Canada, the Canadian 
Blood Services (CBS) and CNTRP 
worked together on the Potential 
Organ Donor Identification and 
System Accountability (PODISA) 
program. In this joint effort, CNTRP 
investigators, led by Drs. Knoll, 
Grimshaw, Squires and Chassé 
(Ottawa), conducted interviews with 
organ donor coordinators, nurses, and 
intensivists; more than 1200 unique 
beliefs about DCD emerged with 
potential interventions identified 
to increase DCD use. Together with 
the results of a previously completed 
systematic review, these interventions 
are being prepared for publication in 
autumn 2017. Additionally, Dr. Weiss 
(Quebec City) launched a Canadian-led 
international survey to understand DCD 
practices in the pediatric population.

Building on the combined Project 2 and 
Core 1 studies, and publications by 
Profs. Toews and Caulfield (Edmonton) 
and Dr. Anthony (Toronto) examining 

family override of consent (“family 
veto”) for deceased donation, Fast 
Facts documents were created to 
educate families and stakeholders 
about the legal considerations of this 
practice. A recent publication reported 
that family veto of organ donation 
was most commonly portrayed in a 
negative way by the popular press 
and was largely framed as something 
that should not be allowed.5,6 A survey 
of ICU physicians’ attitudes towards 
family veto was developed and will be 
conducted this coming year. This group 
successfully incorporated a dedicated 
patient partner on their team who 
will help create strategies to address 
the disconnect between the legal 
framework and current policy.

Towards increasing donor organ supply, 
CNTRP investigator Prof. Toews, 
with support from CBS, examined 
the challenges and considerations in 
adopting a presumed consent policy 
in Canada. This system, which requires 
patients to “opt-out” of consent to 
donate, is in place in some jurisdictions 
internationally; 24 European Union 
members currently use some form of 
this practice. How this system might 
work in Canada was addressed in 
a Fast Fact publication and several 
recorded webinars.

Drs. Darren Freed and Jayan Nagendran 
featured on the cover of the 2017 University of 
Alberta Momentum Magazine.  

CBC News article about the challenges of 
family veto featuring interviews with Prof. Toews 
and Caulfield.  Dec 1, 2016
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In a rapidly evolving new field, the 
legal and ethical considerations 
of organ donation after medical 
assistance in dying (MAID) were 
examined by Prof. Chandler (Ottawa) 
and Dr. Fortin (Montreal) and their 
Core 1 research groups in partnership 
with the Canadian Society for 
Transplantation.7,8 A Fast Fact 
publication outlined background 
information and summarized the issues 
and potential controversies. As MAID 
legislation and policy evolves, the role 
of organ donation by these patients is 
sure to gain more attention. Fast Facts 
documents were also created by Core 
1 investigators on public solicitation of 
living organ donors and on transplant 
tourism.

To further increase access to 
transplantation, the CNTRP fostered 
collaborations and supported 
researchers exploring the safe use of 
donor organs from all potential sources. 
Core 1 and Project 5 teams organized 
exploratory studies into the use of 
organs from “high infectious risk 
donors” such as those living with HIV, 
HBV, and HCV.9 A 2-year analysis of 
trends in use of organs from “high risk” 
donors in Ontario was published, led by 
Drs. Kumar and Humar (Toronto) with 
the Trillium Gift of Life Network, with 

100 patients surveyed regarding their 
attitudes towards these donors.10  

A patient partner, who is now part 
of this research team, created a 
Patient Fact Sheet to support patient 
education. 

Overcoming blood group 
incompatibility (ABOi) can also 
allow donor organs to be used more 
efficiently. CNTRP Project 4 team 
investigator Dr. West (Edmonton), 
in collaboration with chemists and 
nanotechnologists at the Alberta 
Glycomics Centre, the Canadian 
Glycomics Network (GlycoNET), 
and the National Institute of 
Nanotechnology characterized 
antibodies targeted against graft ABO 
structures in 68 ABOi kidney transplant 
recipients, and found that plasma 
exchange and immunoadsorption 
specifically decreased circulating 
antibodies to subtype structures. 
Together, the CNTRP and the 
GlycoNET renewed commitment to 
their prosperous research partnership 
and highlighted future collaborations 
in the whitepaper, “GlycoNET-CNTRP 
Collaborative Directions: Common 
Goals for Two Canadian Research 
Networks”11.

This goal is being addressed primarily 
through the work of Projects 3 and 5. 

CNTRP scientists identified exciting 
new targets to predict and prevent 
transplant failure with the potential to 
improve both graft and patient survival. 
This work built on the achievements 
of the Project 3 team, which has 
been investigating the early causes 
of transplant injury using innovative 
translational science approaches.

The highly collaborative effort from 
multiple CNTRP Project 3 teams 
(Drs. Hébert and Dieudé (Montreal), 
Boilard (Québec), Thibeault (Montreal), 
Perreault (Montreal), and Muruve 
(Calgary)) led to the identification of 
a new structure responsible for 
previously unexplained rejection 
- Apoptotic exosome-like vesicles 
(ApoExo). These particles, released 
by dying vascular cells, were found 
to worsen inflammation and rejection. 
Recognizing the vesicles as useful 
biomarkers of vascular injury, Dieudé, 
Hébert and Boilard’s teams developed, 
in collaboration with chemists from 
Leiden University (Netherlands), 
a highly sensitive flow cytometry 
technique to detect these vesicles in 
body fluids. Working with Drs. Selzner, 
Shapiro, Freed, and Paraskevas’ teams 
from Project 1, Project 3 investigators 
are studying the presence and role of 
ApoExo in ex vivo perfused organs 
to better understand the suitability 
of these marginal organs before 
transplantation. 

The collaborative environment of the 
CNTRP framework also led to the 
discovery that the ApoExo enzyme 
driver, the proteasome, can be 
neutralized using Bortezomib, a drug 
currently used to treat certain cancers 
of the bone marrow. In preclinical 
studies in mice, blocking proteasome 
activity resulted in less graft damage 
and indicated the potential utility of 
targeting ApoExo to prevent rejection. 

Extending graft 
longevity

Drs. Atul Humar and Deepali Kumar - Project 5 
lead investigators in Toronto

Interview with Dr. Marie-Chantal Fortin about 
organ donation after medical assistance in 
dying in Le Devoir - March 22, 2017
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CNTRP research with exosomes has 
implications for other inflammatory 
and autoimmune disease states, in 
addition to its impact in transplantation. 
Demonstrating the value of CNTRP 
research for diverse fields in 
medicine, Drs. Paraskevas, Boilard, 
and Thibeault’s teams (Montreal) 
demonstrated that the presence of 
diabetes autoantigens in natural 
exosomes derived from isolated human 
islet cells leads to progression of type 
1 diabetes.12 As a result, exosome 
targeting is now being considered for 
therapy in this disease state.

Project 3 investigators continue to 
evaluate other novel biomarkers 
and targets to improve transplant 
survival. During the process of 
kidney cell death following ischemia-
reperfusion injury, Drs. Muruve, 
Jevnikar and Zhang’s teams (London) 
identified nanoparticles called 
necroptosome and inflammasomes. 
The complex interactions that lead 
to their development are being 
studied extensively. The molecules 
RIPK1 and caspase 8 are now being 
evaluated as potential therapy targets, 
in combination with inhibition of other 
mediators of cell death.13 

Urine biomarkers were evaluated 
by Dr. Konvalinka’s team (Toronto) 
to identify kidney transplant failure 
due to rejection or interstitial fibrosis/

tubular atropy (IFTA), which is the 
most common reason for chronic 
transplant failure. In both causes, 
patients’ urine has elevated levels of 
the molecule cathepsin B. Similarly, six 
urinary proteins were correlated with 
the underlying kidney disease type 
and were able to distinguish patients 
at high risk of progressing to end-
stage kidney disease from those at 
lower risk of progression. The team 
showed that blocking the hormone 
AngII also prevented the expression of 
these proteins.14

Towards the goal of improving 
treatment of common viral 
infections during transplantation 
and their complications, Project 5 
team investigator Dr. Kumar (Toronto) 
continued his innovative work 
using CMV-specific CD8 T cells. By 
developing treatments specifically 
matched with each patient, the group 
published the first reported clinical 
study in which the responses of these 
cells in transplant patients were used to 
determine when antiviral therapy could 
be safely discontinued.15 

Dr. Kumar’s group, in collaboration 
with the Swiss Cohort Group and 
the Swiss Science Foundation, 
also reported clinical risk factors for 
relapsing CMV infections and found 
novel microRNAs that predicted CMV 
reactivation16. 

Using specialized, in-depth 
mathematical modelling, an 
international group including CNTRP 
researcher Dr. Kumar and investigators 
from the UK, Germany and Israel 
advanced our understanding of the 
pathophysiology of CMV infections 
in transplant patients. 

Furthermore, Project 5 investigators 
created an innovative platform using 
flow cytometry and mass spectroscopy 
(CyTOF) to assess immune profiles 
in patients with CMV reactivation. 
Together, these findings will transform 
the methods for monitoring CMV 
infection, predicting risk of infection, 
and delivering treatment.

The collaborative environment fostered 
through the CNTRP has provided an 
opportunity to share expertise and build 
partnerships among investigators in 
Project 5 and between other projects 
and cores. Through a collaborative 
partnership and funding from Astellas 
Canada, a platform was created 
to expand work on creating T cells 
specific for EBV, CMV, and BK virus 
that could serve as potential therapies 
to treat viral infections and prevent 
complications. BK virus researchers are 
collaborating with Project 3 members 
to determine the role of ApoExo in viral 
infection as a potential new target. 

Project 5 investigator Dr. 
Mason (Edmonton) identified 
new viruses implicated in post-
transplant complications. Using 
viral metagenomics of samples 

Dr. Jean-Sébastien Delisle, Project 5 Co-
Lead speaking at the CNTRP meeting in Mont 
Tremblant, Nov 2017.  

Interview with Drs. Marie-Josée Hébert and Mélanie Dieudé about their breakthrough discovery on the 
role of apoptotic exosome-lie vesicles in causing rejection and on receiving the Discovery of the Year 
award at the Université de Montréal in La Presse - March 18, 2017
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by Project 4 investigators Drs. Roy 
and Ahmad (Montreal), patients with 
chronic graft-vs-host disease (cGvHD) 
are being recruited in six participating 
clinical sites, with 11 patients enrolled 
to date. Collaboration with strategic 
industry partner Beckman-Coulter 
supported setting up and standardizing 
immune monitoring at all clinical sites. 
After exhaustive reviews and surveys 
of current treatment practices, during 
Year 4, CNTRP investigators secured 
funding from ThéCell Network to 
expand this therapy to treat patients 
with acute cellular rejection following 
kidney transplants. 

In a bold new first, CNTRP research 
is harnessing the potential of artificial 
intelligence and computerized 
machine learning to enhance 
donor allocation and optimize 
graft outcomes. In collaboration with 
CNTRP clinical investigator Dr. Cardinal 
(Montreal) and Canada Excellence 
Research Chair Dr. Lodi (Montreal), 
and funded by the CNTRP-Astellas 
CHUM Research Innovation Grant, 
this work aims to analyze multiple 
variables to predict the outcome of 
a donor-recipient kidney match. This 
would provide a risk calculation tool to 
assist patients in choosing whether to 
accept the organ or wait for a better 
match. In providing a reliable guideline 
to help make this decision, this work 
will move away from the “one-size fits 
all” approach and usher in a new era of 
personalized decision-making in kidney 
transplantation. 

Towards understanding the donor 
and recipient variables that dictate 
kidney transplant success, Dr. Foster 
(Montreal) published a study examining 
differences in graft outcomes 

or eliminating the need for chemical 
immunosuppression. Towards this goal, 
investigators Drs. Levings (Vancouver) 
and West (Edmonton), and CNTRP 
Trainees E. Dijke (Edmonton) and 
R. Hoeppli (Vancouver) optimized 
protocols for purifying tolerance-
promoting regulatory T cells (Tregs) 
from discarded human thymuses.17 
In collaboration with StemCell 
Technologies and Miltenyi, the 
current focus is on upscaling production 
of these cells. There is intense interest 
in the potential use of Tregs to promote 
tolerance; CNTRP preclinical studies in 
this area are underway, funded through 
multiple sources including the BioCAN 
Rx Network, the Stem Cell Network, 
CIHR, and Pfizer Canada. 

To translate this work on thymic Tregs 
into the clinical setting, the CNTRP 
supported a strategic international 
collaboration with Dr. Correa-Rocha 
(Madrid). As one of Europe’s highest 
volume pediatric heart transplant 
centres, his site is the ideal location 
for a “first-in-human” clinical trial 
investigating autologous Tregs in 
heart transplant children that is being 
planned with the Project 4 team. 

Immune manipulation through 
extracorporeal photopheresis, which 
removes activated graft-specific T cells 
and promotes expansion of regulatory 
T cells, continues to make great 
progress in the CNTRP-supported 
clinical trial called “CARE: Continuous 
Alloreactive T cell Depletion and 
Regulatory T cell Expansion”. Led 

from pneumonia and cancers that 
developed following transplantation 
and immunosuppression, the group 
detected an anellovirus known as 
TTV. Interestingly, identified for the 
first time in humans, some samples 
contained new types of gamma-herpes 
virus. Likewise, the group identified 
other herpesviruses and retroviruses 
not typically found in humans. These 
new viruses offer exciting new targets 
for therapies to prevent post-transplant 
complications.

This goal is addressed mainly through 
the activities of Projects 2, 4, 5, 6 & 7. 

Transplantation is already a life-
changing event for Canada’s most 
fragile and vulnerable patients; 
improving long-term outcomes 
and enhancing quality of life of 
these patients is a CNTRP priority. 
After transplantation, patients face 
many challenges from rehabilitation 
to medication toxicity, and our 
investigators study creative and 
innovative strategies to address these 
challenges. 

The medications that prevent graft 
rejection cause substantial negative 
side-effects. To reduce reliance on 
these drugs, Project 4 investigators are 
pioneering new methods to manipulate 
the immune response to promote 
graft tolerance, thereby reducing 

Improving long-
term survival and 
quality of life of 
transplant patients

Dr. Megan Levings - Lead of the CNTRP 
Strategies for Immunomodulation and 
Transplant Tolerance Project (Project 4)

Dr. Rafael Correa-Rocha, a new CNTRP 
International Member (P4), with Dr. Lori West.  

Dr. Héloïse Cardinal and Dr. Andrea Lodi - 
Project 2 Investigators in Montréal
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Dr. Sunita Mathur, Sandra Holdsworth and Dr. 
Maureen Meade - Project 7 Leads - speaking at 
the CNTRP meeting in Quebec City - Oct 2016  

Prof. Caulfield and B. Murdoch 
(Edmonton) demonstrated persistent 
consent problems with biobanking.19 
This research identified a lack of clarity 
in basic legal and ethical principles 
surrounding consent, which will only 
intensify as reliance on biobanks 
becomes more common. This work laid 
the foundation for recommended policy 
and legal changes for biobanking that 
will have enormous impact for CNTRP 
research as well as diverse biomedical 
studies outside the transplantation field. 

In spring 2016, the CNTRP launched 
Project 7: Long-Term Outcomes 
and Quality of Life, highlighting the 
program’s commitment to investing in, 
and supporting, scientifically-rigorous 
research related to this goal. In the first 
full year since its inception, the Project 
7 team organized a wide breadth of 
investigator-initiated projects and 
recruited new investigators into the 
CNTRP. Its leadership team ensured 
that varied perspectives were included 
in the direction of the project, including 
rehabilitation scientist and co-lead of 
the CNTRP CAN-RESTORE network 
for exercise in transplantation (Dr. 
Mathur, Toronto), a critical care 
physician with a focus on donation 
outcomes (Dr. Meade, Hamilton), 
and a patient partner (S. Holdsworth, 
Edmonton). Already, Project 7 has 
made impressive advancements in 
obtaining ethics approval for several 
clinical trials and securing funding from 
four CNTRP-Astellas Innovation Grants 
in 2016.

The program supports several 
projects that incorporate the biology, 
environment and behaviour of 
transplant recipients to develop 
age-appropriate individualized 
management strategies. Genome-
wide analysis of over 500 recipients 
(and matched donors) has begun 
to unravel pharmacogenetic factors 
that influence immunosuppression 
dose requirements, drug interactions, 
and risk of rejection (Dr. Mital). 
The interaction of genetic factors, 
immunosuppressive medications and 
chronic infections on the immature 
immune system are being explored 
to further inform optimum age-
appropriate immunosuppression dosing 
strategies (Dr. Urschel, Edmonton).  
Children are at high risk for EBV 
post-transplant. Early work on EBV 
genomes is identifying unique EBV 
strains that predispose to EBV disease 
in children and adults post-transplant 
(Dr. Allen, Toronto). Healthcare system 
factors are being explored in order to 
inform healthcare system strategies 
to promote adherence and better 
graft survival in adolescents and 
young adults (Dr. Foster, Montreal). 
Together, these projects are providing 
a roadmap for applying precision 
medicine approaches to the care of 
young transplant recipients with the 
goal of predicting and pre-empting 
complications and promoting long-term 
health after transplant.

Biobanks with stored tissue and 
demographic information are an 
integral part of CNTRP’s research into 
improving graft longevity and transplant 
recipients’ quality of life; however, 
the practice of storing tissue poses 
complex questions on issues of patient 
consent. CNTRP Core 1 investigators 

between males and females across 
the age spectrum.18 Young females 
had poorer outcomes compared to 
males of the same age, however 
post-menopausal women had similar 
or better outcomes than age-matched 
males. This report highlights the 
possible impact of sex hormones on 
immune reactivity and on anti-rejection 
medication in transplant recipients and 
will form the basis of future CNTRP 
studies. 

To improve transplantation outcomes 
and quality of life in young patients, 
Project 6 investigators, led by Dr. 
Mital (Toronto), launched a national 
Precision Medicine program to address 
the unique age-specific challenges 
involved in transplantation 
in children and young adults 
(POSITIVE study). The CNTRP is 
positioned at the forefront of research 
in childhood transplantation through 
the creation of this research network 
across 14 Canadian sites. The 
largest such network worldwide, sites 
include pediatric and adult centres 
investigating both solid organ and 
hematopoietic stem cell transplantation 
that have collectively enrolled over 
1000 transplant recipients and 
donors for prospective follow-up 
(including biobanking). This provides 
an opportunity for unparalleled 
collaboration among academic 
institutions, governments, and industry 
to improve lifetime outcomes through 
precision medicine approaches to 
immunosuppression. 

Dr. Beth Foster, P6 Co-Lead featured in  Global 
TV interview on her sex and gender study

Dr. Seema Mital - Project 6 Lead at SickKids in 
Toronto

Prof Timothy Caulfield and Blake Murdoch, 
Core 1 Leads at the University of Alberta
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New resaerch funding and 
recognition

With assistance and support from the 
CNTRP, investigators were extremely 
successful in securing new external 
competitive funding during Year 
4. These notable accomplishments 
highlight the interest and excitement 
from the broader scientific and clinical 
communities regarding the innovative 
research being carried out by the 
CNTRP in its unique collaborative 
environment. Major awards and 
recognitions include: 

• Dr. Darren Freed (Project 1) was 
awarded $620,000 through joint 
CIHR/NSERC funding to develop 
ex vivo heart perfusion technology 

• Dr. Megan Levings (Project 4), 
Dr. Lakshman Gunaratnam 
(Project 3 & 1), and Dr. Lori West 
(Project 4) each received funding 
in the 2016 Fall CIHR Open Grants 
Competition for CNTRP integrated 
research. Dr. Levings was also 
successful in the very competitive 
2016-17 CIHR Foundation Grant 
Competition, receiving support 
of her research on regulatory T 
cells and immune tolerance. 

• A record number of researchers 
received CNTRP Research 
Innovation Grants in 2016, with 
a total of 15 grants awarded for a 
total of $360,000 in new funding. 
These grants were funded through 
partnerships with Astellas Canada, 
the Alberta Transplant Innovation 
Fund, the Alberta Transplant 
Institute, the Centre Hospitalier 
de l’Université de Montréal, 
the University of Ottawa Heart 
Institute, the UHN Multi-Organ 
Transplant Program (Toronto), 
and SickKids Hospital (Toronto). 

Patient engagement

The diversity and breadth of interest 
of CNTRP investigators is a major 
strength of the program, and nurturing 
a collaborative environment amongst 
them has been highly effective in 
producing innovative and impactful 
research. Helping drive this success 
have been the perspectives and 
input of our patient partnerships, 
managed through CNTRP Core 4 
with co-leads Dr. Fortin (Montreal) 
and Sylvain Bédard (Montreal; heart 
transplant recipient and full-time patient 
coordinator). Patients are now fully 
integrated as co-leads in Projects 3, 
5, and 7 teams, helping to ensure 
that CNTRP priorities and research 
activities remain focused on the needs 
of patients and their families. Patients 
also have critical roles in specific 
projects including in the DePPaRT 
study, CAN-Restore, and Family Veto 
project, as well in creating proposals 
for the “Trajectory of care in organ 
donation” project. This unique platform 
has been instrumental in transforming 
the patient-researcher relationship.

CNTRP research participants and 
promotion of gender equity

At the end of Year 4 (Nov 2017), there 
are 143 total funded and active CNTRP 
researchers, leads, patients and 
academic trainees, supported by an 
additional 549 individuals and trainees 
involved and associated with the 
CNTRP. CNTRP participants include: 

• 17 Project & Core Leads (including 
the Directors and Committee 
Chairs) (52% female leads) 

• 84 funded and active CNTRP 
researchers, including 13 
Canada Research Chairs28  
(40% female researchers)

• 53 Associate Members

• 13 International Members

• 8 patient researchers 
or patient co-leads

• 34 trainees in the Academic 
Training Program 
(47% female trainees)

• 213 trainees, graduate 
students, fellows and associates 
working across the CNTRP

• 16 program/project managers

• 92 collaborators

• 164 stakeholders (patients, 
partners, industry, health charities)

The CNTRP has proactively created a 
research environment fostering gender 
equity in its structure and ensuring 
opportunities for both male and female 
researchers and trainees.  By the 
numbers, the CNTRP represents a 
nearly 1:1 ratio of female to male 
researchers, trainees and program 
leads/co-leads.

Developing and 
enhancing the 
pool of talent in 
transplantation and 
donation research

Sylvain Bédard and Dr. Marie-Chantal Fortin, 
CNTRP Core 4 Leads, with Dr. Lori West, 
presenting at the 2017 CST Meeting in Halifax  

Dr. Jean-François Cailhier (centre), receiving 
his CNTRP CRCHUM Astellas Research 
Innovation Award in Montréal 

Stephanie Maier, CNTRP Program Manager, 
and Sandra Holdsworth, CNTRP Project 7 
Patient Co-Lead at the 2016 Ashley’s Angels 
Catwalk fundraiser in Toronto
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• Qiagen is funding Drs. Humar 
and Kumar (Project 5) in a multi-
centre study investigating cell-
mediated immunity-based primary 
prophylaxis for CMV infection in 
organ transplantation recipients. 

• Dr. Mital (Project 6) became 
Scientific Co-Lead of the Ted 
Rogers Centre for Heart Research 
and launched the Cardiac Precision 
Medicine Program in Toronto to 
study childhood heart failure.

Research productivity

The research of CNTRP investigators 
continues to be highly regarded with 
228 peer-reviewed articles accepted 
for publication, 2 national guidelines 
created, 9 fast facts, and hundreds 
of presentations at national and 
international conferences. The attached 
reference list is representative of the 
most notable publications produced by 
the CNTRP in Year 4. 

FAST FACT documents are an 
invaluable resource to educate health 
care practitioners, policy makers, and 
patients regarding the latest research 
findings and policies created by the 
CNTRP. In Year 4, two FAST FACTS 
documents regarding the use of 
organs following medically-assisted 
dying and from donors with high-
infection risk were created. These are 
available, in both French and English, 
on the CNTRP website: www.cntrp.ca/
fast-facts and http://www.cntrp.ca/faits-
en-bref.

New trainees

Educating and training the next 
generation of transplantation and 
donation researchers is an embedded 
strategic priority for the CNTRP, 

• Dr. Joerg Krueger (Project 4) 
and his team of collaborators 
across Canada received the first 
National Child Health Transplant 
Team Grant award, supported 
by the CNTRP, the Transplant 
Research Foundation of 
British Columbia, the Alberta 
Transplant Institute, the BC 
Children’s Hospital Foundation, 
and Astellas Canada. This newly 
funded team will examine and 
refine immunotherapy strategies 
aimed at combining hematopoietic 
stem cell transplantation with 
solid organ transplantation to 
generate transplant tolerance.

• Dr. Andrzej Chruscinski 
(Project 3) received the Heart 
& Stroke Foundation/CNTRP 
Emerging Leaders (ERLI) Award, 
worth $150,000, for studies on 
immune markers and tolerance 
in transplantation. This award 
was a partnership between the 
CIHR Institute of Circulatory 
and Respiratory Health, the 
Heart & Stroke Foundation 
of Canada, and the CNTRP. 

• Project 4 investigators were 
successful in cultivating industry 
partnerships with multiple 
funded projects. Drs. Levings 
and West secured BioCANRx 
funding of $276,000 for research 
on expansion of therapeutic 
regulatory T cells from discarded 
thymus. Pfizer sponsored Drs. 
Levings and Piret with $400,000 
for tailoring human Tregs for cell 
therapy. Drs. West, Schultz, and 
Cairo were awarded $200,000 
from GlycoNET for studies of 
polysaccharides in transplantation.

demonstrated by ongoing work of the 
Core 3 Training Platform that supports 
trainees across all projects and cores. 
A curriculum involving web-based 
seminars fosters trainee development 
and provides opportunities for trainees 
to present their work. With the 
cooperation of the Canadian Society 
of Transplantation, a webinar-
based journal club was created to 
keep members engaged with current 
findings while learning about scientific 
methods. New clinical trial-focused 
training webinars were developed with 
the Canadian Critical Care Trials 
Group. In Year 4, there are currently 
213 trainees, graduate students, 
fellows and associates working in 
the CNTRP. Ten new trainees were 
accepted into the CNTRP Academic 
Training Program last year, with a total 
of 34 formally registered in the training 
program. 

New international collaborations

After igniting dynamic discussions and 
providing a platform for collaboration 
at the CNTRP International 
Summit in Biomedical Research in 
Transplantation, held in partnership 
with the Alberta Transplant Institute 
at the University of Alberta in August 
2016, a report was published in 

Best Poster Award Winners Francis Mignault, 
Esme Dijke, Peter Urbanellis, Janet Zhou, 
Alissa Rutman, with Sylvain Bédard, at the 
CNTRP Annual Meeting in Mont Tremblant, Nov 
9, 2017

The CNTRP External Advisory Board members, 
Prof Wood, Dr. Harvey, Prof Pattinson, Dr. 
Mannon, Dr. Galipeau and Dr. Lakkis (not in 
picture) at the 2017 CNTRP Annual Meeting
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National and international 
recognition

Dr. Lori West, founding Director 
of the CNTRP, earned recognition 
as a Fellow of the Royal Society 
of Canada - the highest academic 
accolade in Canada for scholars, 
artists, and scientists. She received this 
honour in recognition of the substantial 
and worldwide impact of her research, 
including the discovery that ABO-
incompatible heart could be safely 
transplanted in infants without risk of 
hyperacute rejection. Dr. West won the 
2017 ASTech Awards that showcase 
the highest-achievers working in 
science and technology in Alberta. 

Drs. Marie-Josée and Mélanie 
Dieudé received the Prix d’excellence 
- Contribution scientifique de l’année 
2016 from the Université de Montréal.  

Dr. Megan Levings received the 2017 
VP Research Facult Award (Medicine) 
at the University of British Columbia.  

Transplantation in July 2017.20 Led 
by Dr. Dieudé (Montreal), this peer-
reviewed article, entitled “New 
Answers to Old Conundrums: 
What antibodies, exosomes, 
and inflammasomes bring to the 
conversation”, captures the state 
of science in understanding and 
answering the challenges of antibody-
mediated rejection and explored novel 
areas of therapeutic intervention. 

The 2017 Transplantation Science 
Symposium, an international sub-
meeting of Basic Science Council of 
The Transplantation Society, was 
held in Victoria in May, and included 
CNTRP-sponsored sessions. Local 
organizers for this event were Drs. 
Levings and West. 

The CNTRP continues to provide an 
important platform for international 
discussions and dialogue, to bring 
together the diverse ideas and 
perspectives involved in solving 
complex transplantation issues. In 
October 2017, the CNTRP, together 
with Trillium Gift of Life and CBS, 
brought together experts from Canada, 
the United States, the United Kingdom, 
and Australia during the Critical Care 
Canada Forum in a mini-symposium 
entitled “DCD Heart Donation and 
Transplant: Resuscitating the Heart 
after Death”. 

Kim Young - CBS, Dr. Lori West - CNTRP, and 
Ronnie Gavsie - TGLN, at the Canadian Critical 
Care Forum in Toronto in Oct, 2017.  

Two CNTRP academic institutions 
received top-rankings internationally 
for their quality and volume of 
transplantation research. The Center 
for World University Rankings by 
Subject 2017 placed the University of 
Toronto/University Health Network 
Multi-Organ Transplantation 
Program 4th, and the University 
of Alberta 6th, worldwide, in the 
largest academic ranking of global 
universities.21

The Centre for World University Ranking (CWUR) ratings for Transplantation Research - taken 
from their website on Oct 2017.   
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Through Year 4, the CNTRP remains at 
the forefront of leading-edge research 
that is transforming transplantation 
and donation practices in Canada 
and around the world. The inclusive 
and multi-disciplinary approach, with 
cooperation from academic centres, 
industry, and government agencies, 
has proven extraordinarily effective at 
fostering discoveries and innovation. 
As the first national research network 
in the world to bring together expertise 
from diverse and inter-related fields 
encompassing donation, solid organ/
islet transplantation, and hematopoietic 
cell transplantation, the CNTRP has 
realized novel ideas and advances 
to address complex health issues. 
Furthermore, by fully integrating patient 
partners within its governance structure 
and research projects, the CNTRP 
continues to ensure these projects are 
patient-focused and address the needs 
of the transplantation community. 

From its inception, the CNTRP has 
proven itself a highly productive, 
innovative, and collaborative 
platform. In the next funding phase, 
the CNTRP will build on its national 
transdisciplinary infrastructure and 
comprehensive research platforms to 
tackle the ‘One-Transplant-For-Life’ 
challenge.  

This next generation research plan will 
focus on five research themes for the 
period 2018 to 2023: 

1. Create a culture of donation
2. Inform universal practices 

for donation 
3. Engineer and allocate 

better grafts
4. Tailor an optimal immune 

system for each patient
5. Restore long-term health

The updated research program will 
lead the way towards an ultimate 
long-term change in which Canada will 
have a “learning” healthcare system in 
transplantation. As in the first phase, 
and even more in its next generation 
research plan, the CNTRP will continue 
building this legacy of success by 
integrating health care professionals, 
researchers, industry, governments, 
patients and the public, in novel and 
impactful research to improve access to 
transplantation and improve outcomes 
for recipients.

Next Steps
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Participants at the Fit For Life and CAN-Restore 
event at McGill University on Oct 21, 2017

Maeghan Toews, Lori West and 
Lorraine Hamiwka at the TSANZ 
meeting in Australia - April 2017

Lori West presenting the CNTRP Next Gen strategy 
at the CST meeting in Halifax, Oct 2017

Montreal Transplant Symposium at the 
Université de Montréal - Feb 2017

CNTRP delegation at the Astellas 
offices in Chicago, Illinois - Oct 2017

Project 3 team members at the 
CNTRP Annual Meeting in Mont 
Tremblant, QC - Nov 2017

M Chassé, M Selzner, E Boilard 
and M Dieudé at CNTRP Annual 
Meeting in Mont Tremblant, QC - 
Nov 2017

David Hartell, Eugene Melnyk 
and Sonny Dhanani at The 
Organ Project launch- Jan 2017

Participating in the KFOC 
Horizons 2022 workshop in 
Toronto - May 2017

CNTRP Trainees Anne Halpin, 
Amanda Van Beinum and Minal 
Borkar present their pitch at the 
CNTRP Dragon’s Den session

CNTRP Trainees Boris Gala-Lopez, Andrew 
Pepper, Esmé Dijke, Craig Hasilo, and 
Antonio Bruni at the IPITA-IXA-CTS meeting in 
Melbourne.   

Participants attending the CNTRP Annual Meeting 
in Mont Tremblant, QC - Nov 2017



The CNTRP has received additional funding and 
research support from the following partners: 

CNTRP Founding Partners
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