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(ﬁ@ How will we take transplantation to the next level 5-10 years?

Toronto —> A Precision Medicine approach to organ management: diagnose, resuscitate, repair and rebuild
Lung
P - Engineer “Super-organs”...outlive the recipient
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Paradigm Shift in Organ Management
Ex vivo Organ Optimization and Repair

Donor Management

Organ Procurement

Cold Preservation

Decision Ex vivo Evaluation

Ex vivo Organ-Specific
Injury Repair

Transplantation Decline
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TORONTO EX VIVO LUNG
PERFUSION (EVLP) SYSTEM

Gas for Deoxygenation

Red: Venous (Oxygenated) perfusate
86% N,, 8% CO,, 6% O,

Blue: Arterial (Deoxygenated) perfusate
Perfusate: Acellular Steen Solution

Leukocyte filter

Reservoir

ICU Ventilator

Membrane
(De)oxygenator

XVIVO Chamber with Lungs
Perfusion : 40% CO

Ventilation: 7cc/kg, 7BPM, PEEP 5, FiO, = 21%

Cypel/Keshavjee J Heart Lung Transplant 2008;
27(12):1319-25.




Number of Transplanted Lungs Assessed on EVLP

1983- 2019
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Toronto Lung Transplant Program Activity
1983 — 2019
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Survival probability
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Patient Survival for EVLP vs non-EVLP
lung transplants
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TORDx LUNG: Diagnostic For Lung Transplantation

Toronto Prediction of
Lung Biomarker Selection Donor Lung TORDx LUNG™ Assay Transplant Patient
Transplant Donor Lung Injury for Transplant Response + Outcome
Program Scoring Algorithm
TLS Transplant with
(Toronto Lung Score) 100 I eood outcome

Transplant
Literature

IL-6
IL-8
IL-10
IL-1B
sTNF-R1
STREM-1

Molecular
Biology

Therapeutic Discovery
Potential Studies
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Biomarker Profile: Toronto Lung Score (TLS)
Predicts ICU Length of Stay of EVLP Treated Lungs
A Precision Medicine Approach to Donor Lung Assessment
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ICU stays are significantly longer in Category 4 lungs

TLS = Toronto Lung Score b= UHN



Towards Elective Lung Transplantation: Outcome of
Transplantation of Lungs Preserved More Than 12h
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@@ Overnight transplantation may affect medical professional
performance and quality of life

Toronto |
Lung FIRST OPINION
E,rr%%srgﬁm As the need for organ transplants grows,
the number of transplant physicians 12 PM
dwindles .

Level of exhaustion
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Emmanouilidis et al. J Transplant. 2017;2017:5362704.



Avoidance of overnight transplantation using 10°C storage:
Toronto. A pilot study at TGH
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6:00pm Transplant Delay 6:00am

Overnight Donor Transportation to Storage at 10°C in Daytime Recipient
Lung Flush Recipient Hospital Specialized Transplant
Refrigeration Device
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Ali A et al. Sci Translational Medicine 2021 (in press) UHNHospital
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Potential Ex vivo Treatment Strategies

Perfusion

Gene Therapy

Cell Therapy

Immuno-cloaking

Drugs

Energy Devices

Biolog

ical

Inhaled Gases




ARTICLE Galasso et al. Nature Comm, Jan 29 , 2019

Inactivating hepatitis C virus in donor lungs using
light therapies during normothermic ex vivo lung

Toronto

Lung perfusion
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Program Marcos Galasso', Jordan J. Feld?, Yui Watanabe!, Mauricio Pipkin1, Cara Summers', Aadil Ali', Robert Qaqish1,
Manyin Chen', Rafaela V.P. Ribeiro!, Khaled Ramadan', Layla Pires', Vanderlei S. Bagnato>, Cristina Kurachi®,
Vera Cherepanovz, Gray Moonen', Anajara Gazzalle!, Thomas K. Waddell', Mingyao Liu', Shaf Keshavjee,

Brian C. Wilson?, Atul Humar® & Marcelo Cypel™®
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Prevention of viral transmission during lung transplantation @ “ e
with hepatitis C-viraemic donors: an open-label,
single-centre, pilot trial

Marcele Cypel*, Jordan | Feld*, Marcos Galasso, Rafaela V Pinto Ribeiro, Nikki Marks, Magdalena Kuczynski, Deepali Kumar, llona Bahinskaya,
Vanderlei S Bagnato, Cristina Kurachi, Arthur S Slutsky, Jonathan C Yeung, Laura Donahoe, Marc de Perrot, Kazuhiro Yasufuku, Andrew Pierre,
Matthew Binnie, Cecilia Chaparro, Tereza Martinu, Manyin Chen, Jussi Tikkanen, Chung-Wai Chow, Aman Sidhu, Thomas K Waddell,

Shaf Keshavjee, Lianne G Singer, Atul Humar

CrossMark

Lancet Resp Med Oct 9, 2019
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