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Keynote Speaker
Dr. Carli Lehr,MD, PhD

Beyond the AlgorithmHow Risk Models and Health Care Systems
Interact to Determine Transplant Access

Dr. Carli Lehr is a distinguished transplant pulmonologist and physstgmtist specializing in the care of

patients with advanced lung disease before and after transiglankénlding the Gregory and Maureen Church
Endowed Chair in Lung Transplantation Research at the Cleveland Clinic, her research focuses on optimizing
organ allocation, expanding equitable access to transplantation, and refining donor selection.

Beyond heclinical practice, Dr. Lehr is a prominent voice in national transplant policy and education. She
serves as G€&hair of the Scientific Registry of Transplant Recipients (SRTR) Scientific Review Committee,
leads the Advanced Lung Failure and Transplamatietwork for the International Society for Heart and Lung
Transplantation (ISHLT), and actively chairs the Community Education Committee for the American Society o
Transplantation (AST). Through her robust leadership and advocacy, Dr. Lehr is deepijtediom

strengthening the systems that support transplant care and improving the lives of patients nationwide.



Keynote Speaker
Dr. Christopher Licskai, MD, FRCPC

Best Care: Do The Ordinary Extraordinarily Well: Improving Chronic
Disease Care TodaBuilding Resilient, Sustainable Health Systems For

Tomorrow

Dr. Christopher J. Licskai is a highly respected respirologist whose mission is to advance respiratory health
through the integration of technology and clinical research. A pioneer in healttmatics, his research focuses
on evaluating virtual care and developing innovatiwbhe-Health solutionssuch as the "Breathe" applicatjon
to empower patient sethanagement and improve outcomes for those living with asthma and COPD.

Alongside his clintal and research endeavors, Dr. Licskai has held vital leadership roles in provincial health
policy, spearheading integrated care models that optimize lung health delivery across the healthcare system.
awardwinning physician, researcher, and educdteris a recipient of the Professorship in Health System

l nnovation and the Ministerds Medal Honouring EX:¢
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Abstracts:

Abstract #1

InvestigatingThe Role Of Thé8 Cell ChemokineCXCL13 In Chronic Lung Allograft
Dysfunction CLAD)

Mico Abuan®; Sumiha Ramendfd; Rayoun Ramendf&; Prodipto PaP; Gregory Berra;®; Tereza Martinu;
Stephen Juvet)

1. Latner Thoracic Surgery Research Laboratories, Toronto Géfespital Research Institute, University Health
Network; University of Toronto. 2. Department of Laboratory Medicine & Pathobidldgyatomic Pathology, University
of Toronto. 3. HOpitaux Universitaires de Geneve (HUG), Geneva, Switzerland

Introduction &Objectives:Chronic lung allograft dysfunction (CLAD) is the leading cause of mortality after
lung transplantation and is characterized by persistent alloimmune activation and progressive fibrosis. B cell
mediated immunity and tertiary lymphoid structuf€sS) are implicated in CLAD pathogenesis, though
underlying molecular mechanisms remain poorly defined. CXCL13, a chemokine that regulates B cell
recruitment and germinal center organization, is elevated in chronic inflammation and transplant rejgctgon, b
proteinlevel role in CLAD lung tissue remains unclear. We aimed to quantify CXCL13 protein in CLAD lungs
and assess its association with pathological features.

Methods:CXCL13 protein levels were measured in digested lung explant tissues frol @adtients (n = 44)

and normal lung controls (n=21)usinga®é ex cyt okine assay (LumRNAex E?2
sequencing data available. Histological parenchymal fibrosis was quantified by pathologist assessment and
HALO-based analysis, and Aike opacities (RLO) also representing lung fibrogisvere evaluated on chest
CT imaging. Lymphoid aggregate metrics (number, size, density) were quantified usingtél&&d lung

sections.

Results:CXCL13 was the most upregulated cytokine in CLAIDds and was significantly elevated compared to
controls (p < 0.0001), with protein levels correlating with transcript abundance (r = 0.778, p < 0.0001). Higher
CXCL13 levels were associated with % fibrosis (r = 0.43, p = 0.005), RLO presence (p = (a0d1%),

collagen (r = 0.5071, p = 0.0004). No associations were observed with lymphoid aggregate metrics, which me
reflect spatial mismatch between molecular and histologic sampling. Future analyses will incorporate specific
TLS markers to enable more pisx characterization of lymphoid structures.

Conclusion.CXCL13 is elevated in CLAD and associated with key clinical CLAD features, supporting its role
as a potential biomarker of CLAD.



Abstract #2

Caregiver Wellbeing iung Disease: A Narrative Review of Evidence and Intervention Gaps

Melina Alborzi*? | Samin Khanneja®, Ani OrchaniarCheff®), Kirsten Wentlandt, Dmitry Rozenberd 56

Affiliations: 1. Toronto General Hospital Research Institute, Unityeksealth Network, Toronto, ON, Canada. 2. Institute
of Medical Science, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada. 3. Library and
Information Services, University Health Network, Toronto, ON, Canada. 4. University HealtlordeTwronto, ON,
Canada. 5. Department of Respiratory Medicine, West Park Healthcare Centre, Toronto, ON, Canada. 6. Division of
Respirology, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada.

Introduction and Objectives: Family caregivers of individuals with chronic lung disease provide complex,
sustained support that often affects their wellbeing. About-tueeters of individuals with advanced COPD

rely on informal caregivers to manage dysa, oxygen requirements, and unpredictable disease trajectories.
While caregiver burden is well characterized in the oncology and dementia populations, the literature remains
limited in lung disease. This review summarizes current evidence on caregibeivgsin chronic lung disease

and potential intervention strategies.

Methods: Ovid MEDLINE and Embase were searched from inception to February 2026 using subject heading
(MeSH/Emtree) for lung and heart disease, caregivers, and caregiver burden, combined wiiglanulti
"wellbeing" keywords, limited to adult populatiofistle and abstract screening identified 115 papers, of which
31 were relevant to lung disease.

Results: Most studies focused on COPD (24/31), with fewer in ILD and other chronic lung diseases (7/31). Th
majority were observational or qualitative (n=2&0d few tested interventions (n=5). Caregivers reported a high
prevalence of anxiety (3@5%), depression (1@5%), fatigue (4050%), and caregiving burden (F&5%),

along with frequent physical health impairments (Table 1). Qualitative studies deshalmaegiver role as
potentially restrictive, contributing to social isolation, gaps in communication, strain in relationships, and
feelings of helplessness, especially with respiratory exacerbations (Table 1). Family wellbeing and positive
views of careying were often preserved, indicating that caregiving is both burdensome and meaningful. A
central gap is the limited caregiviarcused interventions evaluated using validated outcomes, with the literature
restricted to only several pilot studies (< 8@egpvers total). Existing approaches focus mainly on education,
pulmonary rehabilitation, and psychological support for caregivers (Table 1).

Conclusion: Caregivers of individuals with lung disease experience high rates of anxiety, depression, and
sympbm burden with social disruptions, but report meaningful caregiving benefits. Future research should foc
on caregiveicentered interventions utilizing validated outcome measures for program evaluation.

Supported by: Division of Respirology, DepartmefiMedicine, University of Toronto.



Figure for abstract 2.

Table 1. Summary of anchor studies.

Author (Year) | Design /N Key Findings
Cohort Studies and Cross-Sectional Studies
Grosbois 2022; | Retrospective cohort (n=138 ¢ Increased anxiety, depression, fatigue, symptom burden
Janssen 2012 COPD caregivers); cross- ¢ Higher distress in COPD > CHF
sectional (n=159 dyads) e Pulmonary rehabilitation improved caregiver outcomes

Qualitative Studies

Iyer 2024, Focus groups, interviews, e [solation, role shifts, relational disruption
Strang 2018; concept mapping caregivers e Helplessness during respiratory exacerbations
Bajwah 2013 e Burden under-recognized by clinicians

Review Articles (Systematic & Scoping)

Gholami 2025; Systematic review (n=27 e Lack of wellness interventions for caregivers Outcome
Quarshie 2025; studies); scoping reviews measures non-validated, heterogeneous

Marsaa 2025; (ranging from 20 to 36 studies) e Caregivers framed as adjuncts, not focus

Mansfield 2016

Abbreviations: COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure; n, number of participants.



Abstract #3

Virtual Malignant Pleural Effusion Care Is Associated With Shorter Time To Definitive
Management Without Increased Complications

Mahmoud Aljundi®; Katarzyna Czarneckidujawa 2

1. Department of Respirology, University of Toronto, ON, Canada 2. Department of Thoracic Surgery, Toronto General
Hospital, University Health Network, Toronto, ON, Canada

Introduction & ObjectivesMalignant pleural effusion (MPE) care is often delayed despite guideline
recommended definitive management at first recurrence. We repeviagddloutcomes from a
multidisciplinary MPE care program at a tertiary oncology center in Canada. We compdresdatheal in
person care model with the virtual care model introduced during the GOQ¥ liandemic. We evaluated time
from first clinic visit to definitive MPE management and pleural catheti@ted outcomes.

Methods:We performed a retrospectigehort study of consecutive patients with MPE managed in the historical
in-person care model from 2011 to 2018 and the virtual care model from 2021 to 2023. Patients who receivec
definitive MPE management were included. The primary outcome was time feardlifiic visit to definitive
management. Secondary outcomes were pleurodesis, empyema, and catheter blockage requiring fibrinolytics
Continuous variables were compared using the WMafimtney U test, and categorical variables usingstjuare
testing.

Results:A total of 125 patients were included in the virtual cohort and 348 in thergon cohort. Baseline
characteristics were similar. Mean (SD) age was 67 (12) years in the virtual cohort and 65 (13) years in the in
person cohort; the most common igahancies were lung and breast cancer. Virtual care was associated with
shorter time to definitive management: median (IQR) 0 daylJWersus 8 days {80) (p<0.001). Pleurodesis
occurred in 39/125 (31.2%) versus 137/348 (39.4%) (p=0.105), empyemi2(8/4%) versus 25/348 (7.2%)
(p=0.928), and catheter blockage in 5/125 (4.0%) versus 25/348 (7.2%) (p=0.210), in the virtugdeasdnn
cohorts, respectively.

Conclusion:The virtual MPE care model was associated with substantially shorter tira@rtibive
management without increased empyema or catheter blockage rates.



Abstract #4

The Impact of Elexacaftor/Tezacaftor/lvacaftor on Lung Volumes in Patients with Cystic
Fibrosisi A ProspectiveCohortStudy

Sabrina Allarakhiy Jenna SykésEvaleek, Richard Leunyy Elizabeth Tulli$? Anne L. Stephenséf

1. Division of Respirology, Department of Medicine, University of Torahtddult CF Program, Division of Respirology,
St . Mi chael 6s Hospital

Introduction While elexacaftor/tezacaftor/ivacaftor (ETI) is known to improve spirometric outcomes in cystic
fibrosis (CF), its effects on lung volumes and hyperinflation across a broad spectrum of disease severity are |
well characterized. Lung hyperinflation is a keysgiologic abnormality in CF and is associated with symptom
burden and adverse clinical outcomes.

Research QuestiokVhat is the effect of ETI treatment on gas trapping and hyperinflation, and is there a
correlation between change in FEV1 percent ptedieand change in lung volumes?

Methods:We conducted an observational prospective cohort study of adults with CF initiating ETI at a single
tertiary CF center in at St. Michael 6s Hospital (
2025. Lung volume measurements obtained by body plethysmography were collected as part of a standardize
monitoring protocol. PHETI measurements were defined as those obtained within one year prior to and up to
days after ETlI initiation; podETI measurermnts were obtained between 30 days and 2 years after initiation,
with values closest to 1 year selected for analysis. Changes in lung volumes were assessed using paired ana
Associations between changes in lung volumes and forced expiratory volome second percent predicted
(ppFEV ) were evaluated using Pearsonb6s correl at.

ResultsA total of 112 individuals had paired pr@nd postETI lung volume measurements. Following ETI

initiation, significant reductions were observedasidual volume (RV), functional residual capacity (FRC),
RV/TLC, and FRC/TLC (all p<0.001), while total lung capacity remained unchanged. Improvements in
hyperinflation were observed across disease severity strata, with larger absolute reductions avdrajsnd
with more severe baseline airflow obstruction. Reductions in gas trapping correlated moderately with

I mprovements in ppFEV

Concluson: ETI therapy is associated with meaningful reductions in lung hyperinflation and improvements in
ventilatory mechanics in adults with CF across a wide range of diseaskty. Lung volume measurements
provide complementary information to spirometry and capture physiologic treatment effects that may not be
fully reflected by FEV al one.



Abstract #5

IncidenceAnd Survival For Patients WitRneumocysti®neumonia IrOntarig Canada

Omri A Arbiv &3, Sarah K Brodé&4, Sindhu R Johnsdt *> 8 Kuan Liu®, Andrea S Gershoh 237

1. Institute of Health Policy, Management, ddluation, University of Toronto, Toronto, ON. 2. Division of
Respirology, University of Toronto, Toronto, ON. 3. ICES, Toronto, ON. 4. Division of Respirology, University Health
Network, Toronto, ON. 5. Toronto Scleroderma Program, Mount Sinai HoSptalnto, ON. 6. Toronto Schroeder
Arthritis Institute, Toronto Western Hospital, Toronto, ON. 7. Division of Respirology, Sunnybrook Health Sciences
Centre, Toronto, ON.

Introduction & objectives: Pneumocystis pneumonia (PCP) is a rare pulmonary infeeti@ccurs in
immunocompromised individuals. The incidence of PCP and associated mortality in Canada remains unclear.
Our aim was to evaluate the incidence of PCP in Ontario, Canada, as well survival associated with PCP
infection.

Methods: We performed retrospective cohort study using provincial health administrative databases linked to
demographic data in Ontario between April 2005 ai
for the Ontario Health Insurance Plan and excluded individu#tsprior episode of PCP. We defined PCP
predisposing conditions including immunediated inflammatory disease (IMID), cancer, human
immunodeficiency virus (HIV), and organ transplant. Our outcomes were PCP based on hospital admission a
survival aftePCP diagnosis. We first obtained the yearly incidence of PCP during each fiscal year. Survival w
assessed from date of PCP diagnosis using a kapdéer estimator with 95% confidence intervals (Cl).

Results: We identified 2851 individuals with PCROntario between 2005 and 2023. Of individuals with PCP,
881 (31%) had cancer, 608 (21%) had HIV, 206 (7%) had IMID, and 103 (4%) had organ transplant. 371 (139
of individuals had O1 predisposi ng c on dfiedt Incimencea n d
of PCP due to cancer is increasing, whereas PCP in individuals with HIV is decreasing over time. The overall
30-day survival with PCP was 71% (95% CF869%). 30day survival was worse in individuals with IMID

(54%, 95% CIl 4653%) and cancdg67%, 95% CI 6471%), but improved in individuals with HIV (86%, 95%

Cl 64-71%) and organ transplant (82%;92%).

Conclusion: PCP is a rare disease in Ontario with a high associated mortality, particularly in individuals with
cancer and IMID. Futureesearch should aim to identify targeted ways to reduce the high rate of mortality
associated with PCP.

Canadian Institutes of Health Research; University of Toronto, Pettit Respirology Block Term Grant



Abstract #6

Midbrain Somatostatin Cells Stimulate Breathing And Motor Activity In Rodents In Vivo

Kayla S. Bakef* 2, Carolina Scarpellir?, Gaspard Montanddh % ¥

1. Institute of Medical Science, University of Toronto, Toronto, Ontario, Canada. 2. KResearch Center for
Bi omedi cal Science, St . Mi chael 6s Hospital, Unity Heas
Department of Medicine, University of Toronto, Toronto, Ontario, Canada

Introduction: Breathing is an essential process controlled by the brainstem breathing centers; still, it is also
highly flexible and can be synchronized with behaviours requiring activation of respiratory muscles. Respirato
neural circuits receive projgons from many brain regions, allowing respiratory muscles to be modulated to
accommodate various motor behaviours. The periagueductal grey matter (PAG), located in the midbrain, sen
projections to the medulla and can coordinate autonomic functionsasumkathing with behaviours. However,

the types of PAG neurons involved in breathing and their functions remain unclear.

Aims: Somatostatin (SST) is an inhibitory neuropeptide located in the ventrolateral PAG (VIPAG), and we aim
to if SST vIPAG neuronsan modulate respiratory rhythm and if it is coordinated with behaviour. We used
optogenetics to selectively activate SST VIPAG cells by expressing channelrhodopsin in SST cells-lssing cre
recombination.

Methods: We measured respiratory activity withole-body plethysmography and recorded motor behaviours in
freely-behaving mice while photostimulating SST cells.

Results: We observed that activation of SST VIPAG cells stimulates breathing and also initiates a simultaneot
increase in locomotor actty. Additionally, as the PAG is a key region in the descending pain pathway,
activating SST VIPAG cells decreased the latency to tail flick, thereby facilitating the nociceptive response.

Conclusion: Our results suggest that stimulation of SST vIPA@neundependently modulated respiratory,
motor activity, and nociception. These cells may be involved in modulating respiratory muscle activity to
produce nofrespiratory behaviours or in coordinating breathing with other behaviours.



Abstract #7

Improving Lung Cancer Screening in Eligible Patients with interstitial lung disease (ILD).

Yassmin Behzadian; Jolene Fisher (1); Shane Shapera (1); Lee Fidler (1,2).

(1): University Health Network, (2): Sunnybroole&lth Sciences Centre

Introduction and Objectives: Patients with interstitial lung diseases (ILDs) experience a higher incidence of lur
cancer compared to the general population and frequently share risk factors for pulmonary malignancy (i.e.
smoking).ILD patients who are eligible for the Ontario Lung Cancer Screening Program (OLSP) may be
overlooked and we aimed to improve lung cancer screening in eligible patients.

Methods: We performed a pp®st study with independent groups to assess the number of eligible and referred
patients in the ILD clinic at the Toronto General Hospital. Our intervention was an EMR based tool aimed to
remind clinicians and confirm eligibiii for screening. The primary outcome was the proportion of eligible
patients referred to the OLSP. Descriptive statistics were performed to look for significant differences in referr
rates in the preand postintervention periods.

Results:

In the pe-intervention period, 10.3% (31/300) of ILD patients were eligibleferOLSP but none were

referred In the postinterventionperiod, theEMR based tool was used for 82.7% (248/300) of encounters and
correctly identified 64.9% (24/37) of eligible patits. Of eligible patients, 27% (10/37) were referred for
screening (p = 0.001). For those not referred, 35.1% (13/37) were identified but did not discuss referral, 18.99
(7/37) were incorrectly labelled as not meeting eligibility criteria, 16.2% (6/87)al have the EMR tool used
during their encounter, and 2.7% (1/37) declined referral.

Conclusion: Many ILD patients are eligible for lung cancer screening but are not referred for evaluation. An
EMR based tool significantly increased referrals to@h&P, but opportunities for improving screening
practices remain.



Abstract #8

TheRole Of Noradrenergic Neurons In ThecusCoeruleus In The Respiratory Chemoreflex
In Mice

Mariana Bernardes Ribeiro (1,2), CarolinaSiweira Scarpellini (2), Nicholas W. Plummer (4), Patricia Jensen (4),
Luciane Helena Gargaglioni (1), Gaspard Montandon (2,3)

1.Departament of Animal Morphology and Physiology, Séo Paulo State UnivietdRMeSP/FCAV, Jaboticabal, Sédo

Paulo, Brazil2cKeenan Research Centre for Biomedical Sciences.
3.Departments of Medicine and Pharmacology & Toxicology, University of Tororidepértment of Health and Human
Services, National Institute of Environmental Hea&@ciences, Research Triangle Park, NC, Durham, USA.

The primary function of breathing is to maintain stable arterial partial pressures of oxygen and carbon dioxide
well as pH. This process relies on the integrated activity of peripheral and central chemosensors. The locus
coeruleus (LC) is an importaoéntral CO2/pH chemosensory region located in the brainstem, bilaterally
adjacent to the fourth ventricle. Is the largest noradrenergic nucleus in the central nervous system and sends
projections widely to brain regions, such as the amygdala, involvezhawvinral regulation, and the nucleus of

the solitary tract, which contributes to cardiorespiratory control. It rats, lesions of LC noradrenergic neurons
reduce the ventilatory response to CO by aterye 4 %, |
control. However, the contribution of L@erived noradrenaline to respiratory responses in mice remains
unclear, as does its potential role in modulating other respiregtated regions via noradrenergic signaling.

Thus, this study therefore ainsévaluate the role of LC noradrenergic neurons during room air and
hypercapnia (7% CO ) -Gremiceyand o swvestigate LG cormectiviey svith DeBpitatory
centers such as the pB&tzinger Complex. Optogenetics was used to selectimbliit these neurons via a Gre
dependent AAV expressing an inhibitory opsin in the LC. A separate viral vector expressing mCherry was use
to map noradrenergic projections. We hypothesized that photoinhibition response of noradrenergic LC neuror
will disrupts the ventilatory response to CO2.

Preliminary findings suggest that unilateral inhibition of the locus coeruleus does not significantly affect
ventilation. Our ongoing experiments aim to further define the role eddi®ed noradrenaline and chamze
its projections within the respiratory network.

These findings will help clarify specispecific mechanisms of central chemoreception and improve
understanding of how brainstem circuits integrate chemical and neural signals to regulate hred#ring
physiological and pathophysiological conditions such as hypercapnia.

Acknowledgements=APESP, CIHR and NIH
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More Than Just AsthmiaA Case of Eosinophilic Bronchiolitis

Ramy Boles; Connie Yang

The Hospital for Sick ChildrerT,oronto, Ontario

Introduction: Eosinophilic lung disease in children is a heterogeneous disorder and delineating the differential
can be challenging. This case report describes the clinical course and management of a patient with eosinopl
bronchiolitis, an entity rarely reported in children.

Case Description: A 1yearold previously healthy neatopic male was referred for severe asthma. He had a 6
month history of abrupbnset productive cough with no exfpalmonary features. The cough subsidedmwhe
initially seen and he did not endorse shortness of breath. His environmental exposures included multiple pets
including a parakeet, and use of inhaled cannabis with no vaping or medication use prior to symptom onset. |
failed multiple oral antibiotic@urses and was unresponsive to kigise inhaled bronchodilators and oral

steroid courses for presumed asthma.

Pulmonary function testing showed moderate obstruction and with repeated forced exhalation maneuvers, he
dramatic bronchoconstriction with wheeze and persistent oxygen desaturation to 70%. Chest radiography
revealed bilateral interstitial changes (E&) and chest CT showed diffuse centrilobular nodules (Fig 1b). At
this time, a main diagnostic consideration was hypersensitivity pneumonitis. However, testing revealed
significant serum eosinophilia (5.4x109/L) and bronchoscopy confirmed eosinophiidikgase with 88%
eosinophils in alveolar cell count. Extensive workup was negative including ANCA, serum precipitins for
aspergillus and parrots, skin testing and specific IgE for aspergillus, parasitic workup, and CT sinus and
echocardiogram.

He was teated with a weaning course of systemic steroids (initially methylprednisolone 2mg/kg/day) with
improvement in his pulmonary function and imaging after one month (Fig 1c). He continued to have spirometr
induced bronchoconstriction and was started omabamation inhaler (ICS/LABA/LAMA).

Discussion: This case illustrates the diagnostic challenge of identifying the cause of eosinophilic lung disease
children. He currently meets criteria for eosinophilic bronchiolitis, which is a syndrome first ddsoréoeeries

of adult patients in 2013. Our patient responded to a prolonged course of systemic steroids. If he relapses, we
plan to add an antL -5 biologic, as this has been successful in other cases.

Conclusion: This case adds to the rare but emgmphort of eosinophilic bronchiolitis and raises the possibility
of a distinct clinical entity, separate from asthma.
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Prescribing for the Patient and the Planet: Canadianal| t hcar e Pr of essi or
Change and Inhaler Selection

Stacey J Butler (1), Geneviéve C. Digby (2), Caitlin Roy (3), Sze Man Tse (4), Shellyza Sajwani (3), Jill Hubick (5),
Carolyn McCoy (6), Ivy Lam (7), Alexander Singer (8), Alan Kap@n Eva Leek (1), Sakina Walji (10), Valeria
Stoynova (11), Erika Penz (12), Samir Gupta (1)

1. Division of Respirology, St. Michael 6s Hospital,k L
Queends Uni ver si ttignof PBarmadonthecEnvaommeAtsds Divisioneof Respiratory Medicine,
Department of Pediatrics, Centre Hospitalier Universitaire Sduméne. 5. Lung Saskatchewan. 6. Canadian Society of
Respiratory Therapists. 7. Leslie Dan Faculty of Pharmaciyelsity of Toronto. 8. Department of Family Medicine,
University of Manitoba. 9. Family Physicians Airways Group of Canada. 10. Sinai Health System. 11. Faculty of
Medicine, University of British Columbia. 12. College of Medicine, University of Saskatrhew

Introduction & Obijectives: Climate change is the number one threat to human health. The propellants in

meteredd ose i nhalers (MDIs) are potent greenhouse ga
carbon emissions. Preferengmkscribing of inhalers with low carbon footprints over MDIs can reduce
healthcareds c¢climate i mpact. We aimed to assess |

change, its health impacts, and inhaler prescribing practices.

Methods: Werivited HCPs via professional societies and-parfit organizations to complete an online survey
(November 2024arch 2025). Multivariable regression examined associations between sociodemographic
characteristics and climate change risk perception indERRI) scores, inhaler carbon footprint awareness, and
prescribing behaviours.

Results: In total, 430 HCPs responded (median age: 41 years (I€3R);324% women; 94% completion rate).
Professions included pharmacists (33%), physicians (30%), nursesraedoractitioners (11%), and other

allied health professionals (26%). Climate change concern was high [median CCRPI score 34/40-8QR: 30
Most respondents (85%) were aware of inhaler carbon footprint variability. Nurses and nurse practitioners we
less likely than physicians to be aware of this variability (OR: 0.29, 95% CHU75). Only 48% of prescribers
preferentially prescribed low carbon devices to new inhaler users and just 17% routinely switched current MD
users. Higher CCRPI scores wassociated with greater awareness of inhaler carbon footprint variability (OR:
1.34, 95% CI: 1.04..72) and preferential prescribing of low carbon devices for new inhaler users (OR: 1.70,
95% CI: 1.322.23) and current MDI users (OR: 1.30, 95% CI: 1108). Carbon footprint ranked 8th (IQR: 7

10) among 12 attributes influencing device selection.

Conclusion: Despite significant concern for climate change and awareness ofialzésr carbon emissions,
preferential prescribing of low carbon inhalers@ part of routine practice. Given the urgency of the climate
crisis, targeted interventions are needed to support chooatscious prescribing and reduce inhaler carbon
emissions.

Supported by: Choosing Wisely Canada
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Chronic Lung Allograft Dysfunction (CLAD) is Characterized by Reduced Secretoglobin
SCGB3A2

Zoeen Carter, Ankita Burman, Allen Duong, Gregory Berra, Tsukasa Ishiwata, Jonathan Allen, Liran Levy, Benjamin
RenaudPicard, Stephen Juvet, Terddartinu

Toronto Lung Transplant Program, Toronto, ON

Introduction & Objectives: CLAD is the main barrier to letggm lung transplant survival. Club cell secretory
protein (CCSP, gene name: SCGB1A1) hasiafitammatory and antfibrotic effects and iseduced in CLAD.
SCGB3AZ2 is closely related to SCGB1A1 structurally and functionally and its deficiency has been implicated i
asthma, but its role in CLAD is unknown. We aimed to characterize SCGB3A2 in CLAD and hypothesized the
its expression is reduced

Methods: Explanted CLAD lungs of recipients undergoing retransplantation (n=45) and control donor lungs
(n=27) were subjected to bulk RNA sequencing (seq). Single cell (sc) RNA seq was done using 10x Genomic
and analyzed using Seurat (3 prime v3.1nuis&y) (n=14 CLAD, n=6 controls). SCGB3A2 protein levels were
assessed using ELISA on bronchoalveolar lavage (BAL) samples (n=53 CLAD, n=23 stable) and tissue
homogenates (n=20 CLAD, n=9 controls) normalized to total protein.

Results: BulkRNAseq showesignificantly lower SCGB3A2 expression in CLAD compared to control lungs
(p<0.0001). In scRNAseq, lung epithelial cells were clustered into subtypes, including two SCGB1A1+ club ce
subpopulations (Fig A). SCGB3A2 was highly expressed in all club catsnimol lungs (Fig B). In CLAD,
SCGB3AZ2 expression was high in club cell subset 2, which expresses MGP, a tisstessepuaated gene.
SCGB3A2 was reduced in club cell subset 1, characterized by high expression chssaciiated genes

(LYPD2, MUC5AC,SLURP2) (Fig C). SCGB3AZ2 protein levels were significantly reduced in CLAD compared
to stable BAL (p=0.004), and in CLAD compared to control lung homogenates (p=0.03)-&}ig D

Conclusion: Our findings identify SCGB3A2 as a clubiadirived factor altexd in CLAD, associated with
changes in tissue repair and mucin gene expression in club cells. SCGB3A2 protein levels are reduced in CL
allografts compared to control lungs. Future studies will focus on determining whether SCGB3A2 has a
functional role inCLAD.

This project is partially funded by the C@§ Peterborough K.M Hunter Charitable Foundation, University of
Torontods URF, NSERC USRA, Sanofi, Canadian I nst.
Foundation
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Abstract #12

Correlation of Endogenous Club Cell Secretory Protein (CCSP) and Fibrosis in Chronic Lung
Allograft Dysfunction (CLAD)

Zoeen Carter (1), Ankita Burman (1), Benjamin RenRighrd (1), Gregory Berra (1pavid Hwang (2), Aprile L. Pilon
(3), Andrew E. Gelman (4), Stephen Juvet (1), Tereza Martinu (1)

1. Toronto Lung Transplant Program, Toronto, ON. 2. Sunnybrook Health Sciences Centre, Toronto, ON. 3. APCBIo
Innovations, Rockville, MD. 4. Washington Uniggy School of Medicine, Saint Louis, MO

Introduction & Objectives: CLAD is the main barrier to letggm survival after lung transplant. CCSP has

known antifibrotic effects and is decreased in CLAD. While CCSP supplementation in murine pulmonary
fibrosis models has been shown to increase airway epithelial cell (AEC) proliferation and reduce fibrosis, the
relationship between endogenous CCSP (eCCSP) levels with AEC proliferation and fibrosis severity is unclee
We hypothesized that higher eCCSP levetsassociated with higher proportions of proliferating AECs and less
severe fibrosis in CLAD.

Methods: Explanted CLAD lung samples from lung transplant recipients undergoing retransplantation (n=20)
and excess control donor lung tissue (n=10) were celeé&tibrosis severity was scored on elagtchrome

stained formalirfixed paraffirembedded tissue sections by blinded, sgnaintitative grading. AEC

proliferation was evaluated using immunofluorescence for the proliferation marker Ki67. Adjacent froze
samples were homogenized, and eCCSP levels were measured by ELISA and normalized to total protein.

Results: eCCSP levels showed a decreased trend in CLAD compared to control lungs and were not linked to
proportions of pancytokeratin+ Ki67+ proliferagi\ECs (Fig AC). Higher eCCSP levels in CLAD lungs were
associated with a reduced trend in ferivay fibrosis and significantly correlated with lower severity in
obliterative airway (p=0.047), vascular (p=0.0019), and parenchymal (p<0.0001) fibrak&s (ffay DG).

Conclusion: eCCSP levels do not correlate with AEC proliferation in CLAD or control lungs, but higher eCCSF
levels are significantly associated with lower fibrosis severity in CLAD. Future studies will explore CCSP
supplementation and it®fential effects on fibrosis in human CLAD.

This project is partially funded by the C@& Peterborough K.M Hunter Charitable Foundation, University of
Torontobés URF, NSERC USRA, and the Cystic Fibrosi
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Abstract #13

Inspiratory Muscle Loading and Associated Dyspnea Impairs Com§guterated Driving in
Older Adults

Eric Choi (1), Peter Rassam (1), Anson He (1), Ryan Lui (1), Pedram Mouseli (2,3), Manijiri Kulkarni (1), Dmitry
Rozenberg* (46), W. Darlene Reid* (1,7,8) *Geenior authors

1. Department of Physical Therapy, UniversityToronto 2.Centre for Multimodal Sensorimotor and Pain Research,
Faculty of Dentistry, University of dronto 3.University of Toronto Centre fdhe Study bPain 4.Department of
Medicine, Temerty Faculty of MedicinegRpirology 5Toronto General Hospital Research Institute, University tHeal
Network 6.West Park Health Care Centre, University Hedletwork?. Interdepartmental Division of @ical Care
Medicine, Universityof Toronto 8 KITE, Toronto Rehabilitation Institute, University Health Network, Toronto, Canada

Introduction and Objective®espiratory muscle effort with associated dyspnea increases cortical activation
related to respatory muscle recruitment, attention, emotional regulation, and motor planning. These added
cognitive loads may interfere with the complex interactive cognitive and physical demands of driving. This stu
aimed to determine if inspiratory threshold load{iiTL) increases computdrased simulated driving error with
associated subjective experiences of dyspnea and affect in older healthy adults.

Methods:Fifteen healthy adults (age 6312 years, 8M:7F) were recruited and performed maximal inspiratory
pressues (MIP) and spirometry (FEV1). Using a repeated measures design, three tasks were performed in a
randomized, counterbalanced sequence: Driving (Drv), ITL at 20 cmH20O, and combined Drv+ITL. Simulated
driving was conducted via computieased software feaing preplanned routes matched for length and

difficulty. Infractions were tallied and weighted according to the following: Vehicle Control (4 points), Speed
Limits (3 points) and Signalling (2 points). Functional connectivity of prefrontal cortex wasatslby

functional near infrared spectroscopy. Also evaluated were: Borg Dyspnea IntensiysSgment Manikin
(SAM) responses of happiness, control and chest pressure; ventilatory measures; mean arterial pressure (M/
and heart rate (HR).

Resuls: Driving errors were greater during Drv+ITL versus Drv: Vehicle control (Drv+ITL: 15.5+7.1, Drv:
10.445.8; p=0.004) and Total (Drv+ITL 26.5+£9.8, Drv: 20.4+7.9, p=0.015). Functional connectivity was less
during Drv+ITL compared to Drvtwo versus severnigiificant correlations between dorsolateral and medial
prefrontal cortex channels, respectively. Compared to Drv, Drv+ITL increased Borg Dyspnea Intensity
(pO0.013) and decreased sense of contr edlsubscaapar e
were strongly associated with Vehicle Control error (r=0.71, p=0.001) and Total Driving error (r=0.620,
p=0.007).

Conclusions: Inspiratory loading associated with dyspnea in older healthy adults impaired simulated driving
performance and induced drgent functional connectivity. Negative affect was associated with more driving
error when driving was combined with inspiratory loading.

The study was financially supported by CIHR (PJT 183640), Pettit Block Grant and the Department of Physic:
Therapy, University of Toront®R receives research support from NSA Chair in Respiratory Rehabilitation
West Park Hedh Center (UHN).



Abstract #14

A Biologically-Inspired Digital Twin for COPD using Ex Vivo Lung Perfusion

Sumyia Chowdhury BSc {3), Xuanzi Zhou MHSc (2), Serena Hacker MScAC (2,3), Marcelo Cypel MEb]2Shaf
Keshavjee MD (), and Andrew T. Sage PhD-§)

1. Department of Rirmaceutical Sciences, Leslie Dan Faculty of Pharmacy, University of Toronto. 2. Latner Thoracic
Research Laboratories, Toronto General Hospital Research Institute, University Health Network. 3. Toronto Lung
Transplant Program, Ajmera Transplant Centrayélsity Health Network. 4. Institute of Medical Science, University of
Toronto 5. Department of Surgery, Temerty Faculty of Medicine, University of Toronto

Introduction: Chronic Obstructive Pulmonary Disease (COPD) involves airflow obstruction and respiratory
complications due to alveolar remodeling. COPD has no cure, and traditional treatments focus on symptom
management. Emerging biotherapeutics target COB@Nplex pathogenesis, but progress is limited by
inadequate preclinical models. This project leverages digital twins (DTs) of human lungs generated during ex
vivo lung perfusion (EVLP) as a novel preclinical platform for therapeutics. Previous wotk youp has

shown that the DT can accurately forecast lung function using multimodal data collected during EVLP. The
objective of the current study is to finetune the DT to incorporate biological parameters of emerging COPD
biologics, specifically testinthe feasibility and forecasting accuracy of interlee®&(IL-33), a key mediator of
inflammation and drug target for COPD.

Methods: We investigated whether83 was detectable at the gene and protein level during clinical EVLP.
Retrospective microealy data were available for 88 EVLP cases conducted betweer22Q69Lung tissue
biopsies were taken pEVLP and posEVLP, and microarray analysis was performed using the Clariom D
assay. Protein concentrations were measured in 8 EVLP cases con@étteht2022026. Perfusate samples
were collected 60, 75, 90, and 105 minutes after the start of perfusion.-BBealisay was performed using an
automated sandwich ELISA. DT gene expression forecasting was performed using an eXtreme Gradient Boo
model

Results: 11-33 mRNA and protein levels were detectable during all clinical EVLP cases. mRNA expression
ranged from 3 to 7 RMA, with protein concentrations reaching 100pg/mL. Pilot DT forecasting performance fo
predicting posEVLP IL-33 mMRNA expession achieved a 92.1% accuracy.

Conclusion: 11-:33 is detectable during clinical EVLP. Moreover;3B can be accurately forecasted using an ex
vivo digital twin. These results highlight the feasibility of incorporating th&3Lbiomarker into a Cap
specific digital twin that will support the development of novel therapeutics.
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Risk Factors for Baseline Lung Allograft Dysfunction (BLAD): a Retrospective Study

Dayana Davoudi; Rayoun Ramendra; Ella HugtiungWai Chow; Lianne Singer; Shaf Keshavjee; Meghan Aversa;
Tereza Martinu

Toronto Lung Transplant Program, University of Toronto/UHN, Toronto, ON, Canada

Introduction & ObjectivesBLAD is a form of lung allograft dysfunction defined by abnormally loageline
spirometric measurements after transplantation that has been linked to pe@riorsgirvival. However, risk
factors for the development of BLAD remain incompletely understood. In this study we studied a large single
center cohort to discoversk factors for the development of BLAD.

Methods:We retrospectively analyzed 1,415 adult first lung transplant recipients (LTRsS) in our center from 20(
to 2018. BLAD was defined as the baseline FE&V 0|
weeks apart) <80% predicted, assessed at 1 yehmdnth postransplant. Recipient and donor characteristics
were compared between LTRs with and without BLAD
reported as median [IQR].

Results:Of 1,415 LTRs, 613 (43%) met criteria for BLAD at 13 months. BLAD recipients were more often male
(61% vs 55%, p = 0.03), less likely to have bilateral transplants (75% vs 91%, p < 0.001), and more frequentl
transplanted for pulmonary fibrosis (50% vs 299 0.001). BLAD recipients were heavier (69 vs 65 kg, p <
0.001) with higher urgency status (31% vs 20% status 3, p<0.001) at transplant. Donors of BLAD recipients
were older (49 vs 46 years), shorter (170 vs 173 cm), and had smaller predicted lures\(6l@3vs 6.68 L, all

p < 0.001). Categorically, undersized grafts (donor/recipient pTLC < 0.8) were more common in BLAD (8.9%
vs 3.8%), while oversized grafts (> 1.2) were less frequent (11% vs 19%, p < 0.001). Other donor characterisi
were similar letween groups (Table-IJplease see attached file).

ConclusionMale, heavier, and sicker recipients were at higher risk of BLAD. Importantly, characteristics that
highlight a lower lung volume for a given recipient appear to be associated with Blb&Be findings suggest

that relative graft undersizing may contribute to the development of BLAD and this information may help guide
donorrecipient size matching and selection strategies to optimizenaosplant lung allograft function.
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Table 1. Recipient, Donor, and Transplant Characteristics by Presence of Baseline Lung Allograft

Dysfunction (BLAD)
Variable No BLAD (n= BLAD (n= p-
802) 613) value

Recipient characteristics
Age at transplant, years 57 [45-63] 56 [43-63] 0.3
Sex, male 439 (55%) 371 (61%) 0.03
Transplant type
Bilateral 732 (91%) 457 (75%) <0.001
Left single 38 (4.7%) 77 (13%)
Right single 32 (4.0%) 79 (13%)
Primary diagnosis
Pulmonary fibrosis (other specified) 232 (29%) 309 (50%) <0.001
COPD / Emphysema 249 (31%) 88 (14%)
Cystic fibrosis 161 (20%) 84 (14%)
Other (combined minor diagnoses) 160 (20%) 132 (22%)
Status at transplant admission
0 2 (0.2%) 0 (0%) <0.001
1 257 (32%) 128 (21%)
2 384 (48%) 298 (49%)
3 159 (20%) 187 (31%)
Donor characteristics
Age, years 46 [30-57] 49 [36-59] <0.001
Sex, female 337 (42%) 296 (48%) 0.02
Type (DBD vs DCD) 88% vs 12% 88% vs 12% 0.7
Cigarette use 421 (52%) 286 (47%) 0.11
Anthropometrics and size matching
Recipient weight, kg 65 [55-75] 69 [56-81] <0.001
Recipient height, cm 168 [161-174] 169 [160-175] | 0.12
Donor height, cm 173 [165-180] 170 [162—-178] | <0.001
Donor pTLC, L 6.68 [5.48-7.58] 6.23 [5.23-7.22] | <0.001
Recipient pTLC, L 6.08 [5.19-7.04] 6.47 [5.20-7.13] | 0.07
Donor/Recipient pTLC ratio
(categorical)
<0.8 30 (3.8%) 54 (8.9%) <0.001
0.8-1.2 615 (77%) 487 (80%)
>1.2 150 (19%) 68 (11%)
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Respiratory Manifestations In Ehleanlos Syndrome (EDS) And Generalized Hypermobility
Spectrum Disorder (B1SD) : Meeting Report And Future Considerations

*Jillian Dhawan (1), *DmitryRozenberg (1,2) (*primary eauthor), Ali Salman AlTimimi (1), Samin Khannejad (1),

Megha Ibrahim Masthan (1), Alexander Belluzzo (2), Rachael Bishop (3), Kate Bourne (4), Denyse Chapados (1), Katé
Champagne (5), Neyha Cherin (6), Hance Clarke (1),n®ylidas (7), Jeannie Di Bon (8), Ashley Donn (1), Seyedeh
Bahar Hashemi (2), Paula Harvey (9), Erika Lee (2), Amanda Miller (6), Nimish Mittal (1), Roy Morello (10), Enid
Neptune (11), Colleen Parker (2), Satish Raj (4), Clodagh Ryan (1), Daniel Sant@dMiteme Schubart (6), Maxwell
Slepian (1), Marielle Trottier (1), Wing Ting Truong (12), Laura McGillis (2), Rebecca Bascom (6).

1. Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada. 2. GoodHdpe Ehlers
DanlosSyndrome Clinic, University Health Network, Toronto, ON, Canada. 3. Department of Communication Arts and
Sciences, Penn State College of the Liberal Arts, University Park, PA, United States. 4. Department of Cardiac Science
University of Calgary, CalganAB, Canada. 5. C6té Santé, Gatineau, ON, Canada. 6. Department of Medicine, Penn Ste
College of Medicine, Hershey, PA, United States.7. U.S. Institute for Advanced Sinus Care and Research, Columbus, C
United States. 8. The Zebra Club, London,Unkekdngdom. 9. Department of Medi cit
Toronto, ON, Canada. 10. Department of Physiology & Cell Biology, University of Arkansas for Medical Sciences, Little
Rock, AR, United States. 11. Division of Pulmonary and Critical Care Megidohns Hopkins University, Baltimore,

MD, United States. 12. Department of Physical Therapy, University of Toronto, Toronto, ON, Canada.

Introduction/Objectives: EDS and-BSD are multifaceted and can impair quality of life, but management
strategies mmain poorly established. We lack validated patreported outcome measures (PROMs) and
traditional pulmonary investigations often fail to capture multifactorial contributions to respiratory symptoms,
limiting diagnosis and management. To address thessl&dge gaps, a multidisciplinary panel was convened

to (1) review the pathogenesis, evaluation, diagnosis and management of respiratory manifestations in EDS/
HSD; (2) discuss interdisciplinary practices to improve the patient and provider experi@h(®); develop

future research directions.

Methods: A tweday virtual meeting of 35 international multidisciplinary experts from respirology, cardiology,
gastroenterology, otolaryngology, anesthesiology, physical therapy, nursing, psychology angadtiers

took place in April 2025. The meeting included didactic presentations, panel discussions, interactive breakout
sessions, and group discussions, which were synthesized.

Results: The meeting discussions were grouped into four themes which wensedrmopatient partners: 1)
Symptom framework and pathogenesis: Respiratory symptoms often arise from the interplay of structural,
functional, inflammatory, and autonomic mechanisms. 2) Multisystem considerations: Conditions such as
dysautonomia, gastrogshageal reflux symptoms, thoracic spine and rib cage instability with impaired
proprioception, craniocervical instability, increased collapsibility of the airway, dysimmunity, and anxiety may
exacerbate respiratory manifestations, including during sBdpiagnostic tools and limitations: Standard
pulmonary investigations may overlook functional impairments; thus, diaphragmatic ultrasound and cardiac
autonomic assessments may be helpful. 4) Management strategies: Nonpharmacologic approaches (e.g.,
breathng strategies, exercise/rehabilitation programs, whole body postural optimization) were deemed
important. Key research priorities were proposed (see Table 1).



Conclusion: The meeting brought together multidisciplinary experts to discuss key regmiratifestations,

assess current diagnostic and management strategies and establish important research priorities to improve
quality of life in EDS/GHSD. The meeting outcomes emphasized management strategies and research priorit
that combine medicatehabilitative, and psychosocial interventions to support multidisciplinary care.

Supported by: (1) CIHR Meeting Grant ; (2) The Ehlers Danlos Society

Figure for abstract6.

Table 1. Clinical and Research Gaps in EDS/G-HSD Respiratory Care

1. Symptom e What are the mechanistic contributions (i.e. asthma,
framework and diaphragm dysfunction, etc.) to respiratory manifestations
pathogenesis in EDS and G-HSD?

2. Multisystem e What is the best way to promote collaborative care models
considerations integrating pulmonology, cardiology, allergy/immunology,

gastrointestinal, neurological, and physical therapy
assessments to address overlapping symptoms?

3. Diagnostic tools e Can access to sleep assessment be expanded with portable
and limitations or novel home-based sleep testing in the EDS/G-HSD
population?
4. Management e What is the best approach to evaluate mechanisms
strategies underlying cellular and genetic alterations (i.e.

extracellular matrix remodelling, fibroblast dysfunction)
with clinical phenotypes?

Note: EDS = Ehlers-Danlos syndrome, G-HSD = generalized hypermobility spectrum disorder
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Pro-InflammatoryLILRB2+ Pulmonary Macrophages Recruit Activate@ells In Chronic
Lung Allograft Dysfunction CLAD)

Allen Duong, Sajad Moshkelgosha, Stephen Juvet, Tereza Martinu

Latner Thoracic Research Laboratories, Toronto Lung Transplant Program, UniversityNiéadtink, University of
Toronto, Toronto, ON, Canada

Introduction & Objectives: CLAD is the leading cause of death in lung transplant recipients. In single cell RNA
sequencing data from explanted CLAD lungs, we identified a distinct subset of macrophages (e x pr e s s
pro-inflammatory genes (AIF1, IFITM1, IL1B) and surface marker LILRB2. €ell interactions inference
reveal ed pot enTt icaell IL |IalLnRiB-2hdbthd&aBc2llHcomvhunications that required
validation. We hypothesized that LILRB2 M can drive inflammation in (

Methods: Single cell suspensions from CLAD (n = 12) and donor (n = 4) lung tissue underwentspectral
enhanced fluoresceneetivated cell sorting to isolate LILRB2+ and LILRB20 s . S o rwere alilturgdi

for 24h and supernatants was harvested. Healthy volunteer T cells were activat€® &atittCD28 beads for

3 days) and chemotaxis was assessed using a transwell migration assay, measuring T cell migration into the
lower chamber with medisupplemented with LILRB2+ or LILRBMUO super nat ant -contsolh | i |
CXCL10 (100 ng/ml). HULEG5a endothelial cell line was cultured in media supplemented with LILRB2+ or
LILRB2-MO supernatant ;cosnalrione T NoFrUil gatisbig toiduemsy gnd u n t
subsequently assessed via flow cytometry for activation markers (CD40, CD106, CD142).

Results: More T cell chemotaxis was observed with LILRB2+ versus LIERB2 s uper nat ant (|
HULEC-5a endothelial cells treated withLR B2 + MO showed no change in ac
compared to endothelial cells treated with LILRB20 or sal ine controls (Figut

Concl usi on: LI'LRB2+ MO promoted T cell chemot axi
inflammatoryand T cellmediated responses observed in CLAD. Endothelial cells were not affected by
LI'LRB2+ MU supernat an t-gell comapt mgyibenrgquitechtahave an effactroe ct C «
endothelium; this possibility will be tested in a directatdtureassay.
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ImpactOf Obstructive Lung Disease On Survival In Patients With Rheumatoid Arthritis Relatec
Interstitial Lung Disease

Lee Fidler (1,2,3,4); Omri Arbiv (1,2,5)plene Fisher (2,3); Shane Shapera (2,3); Andrea S. Gershon (1,2,4,5,6)

1. Division of Respirology, Department of Medicine, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada 2.
Division of Respirology, Department of Medicine, University of TaopiT oronto, Ontario, Canada. 3. Division of
Respirology, Department of Medicine, University Health Network, Toronto, Ontario, Canada. 4. ICES, Toronto, Ontario,
Canada. 5. The Institute of Health Policy, Management & Evaluation, University of Toromotd,acCanada. 6.

Sunnybrook Research Institute, Toronto, Ontario, Canada.

Introduction & Obijectives: Chronic obstructive pulmonary disease (COPD) and asthma are common
comorbidities in rheumatoid arthritis related interstitial lung diseasel(l®A, yet their impact on health

outcomes is poorly understood. Using health sendeg¢s from Ontario, Canada, we aimed to evaluate the effect
of COPD, asthma and COPD/asthma overlap (ACO) on survival in patients withORA

Methods: We utilized health services data from the validated Ontario Rheumatoid Arthritis Disease database
identify people with RAILD between 2003 and 2022. Kapidfeier curves were generated with unadjusted
median survival estimates and LBgnk tesiig to evaluate between groups differences. We applied a Cox
proportional hazards model to estimate the hazard for mortality #iLRApatients with COPD, asthma and

ACO compared to RALD without obstructive lung disease.

Results: Among 6,470 RALD patients, 4,437 (68.6%) were diagnosed with obstructive lung disease: 2,517
(38.9%) with isolated COPD, 560 (8.7%) with asthma, and 1,360 (21.0%) with both ACO. The unadjusted
survival for RAILD patients with COPD, asthma and ACO was measured as 4.8, 13.6.0ayears
respectively compared to 9.4 years in-RA® without obstructive airways disease. After adjusting for patient
demographics and comorbidities, RIAD patients with isolated COPD experienced the highest hazard for
mortality [HR 1.45 (95%CI 1.32.59), p<0.0001], followed by ACO [HR 1.18 (95%CI 1-081), p=0.003],

and asthma alone [HR 0.90 (95%CI 6X.67), p=0.24] compared to RIAD patients without obstructive lung
disease.

Conclusions: The burden of obstructive lung disease iflRAIS high. Mortality is increased among patients
with RA-ILD and comorbid COPD or ACO compared to those withIRB alone.



This study was supported by ICES, which is funded by an annual grant from the Ontario Ministry of Health
(MOH) and the Ministryof Long-Term Care (MLTC). The University of Toronto Pettit Block Grant and the
Canadian Pulmonary Fibrosis Foundation provided funding for this research. This document used data adapt
from the Statistics Canada Postal CodeOM Conversion File, whickesl lom data licensed from Canada Post
Corporation, and/or data adapted from the Ontario Ministry of Health Postal Code Conversion File, which
contains data copied under license from © Canada Post Corporation and Statistics Canada. Parts of this mat
are based on data and/or information compiled and provided by the Ontario Ministry of Health. Parts of this
material are based on data and/or information compiled and provided by the Canadian Institute for Health
Informatics (CIHI). Parts of this report apased on Ontario Registrar General (ORG) information on deaths, the
original source of which is ServiceOntario. Parts of this material are based on data and/or information compile
and provided by the Immigration, Refugees and Citizenship Canada (IRG@Garemt Resident Database

current to 2022. The analyses, conclusions, opinions, and statements expressed herein are solely those of th
authors and do not reflect those of the funding or data sources; no endorsement is intended or should be infe



Abstract #19

Lung Transplantation In Rheumatoid Arthritis Related Interstitial Lung Disease: Risk Factors
And Mortality In A Universal Health Care System

Lee Fidleft234 Omri Arbiv 2% Joseph Munff-®; Jolene Fishé?¥, Shane Shapefa®; Peter Austin*>®, Andrea
Gershort24:56)

1. Division of Respirology, Department of Medicine, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada. 2.
Division of Respirology, Department of Medicine, UniversityTafonto, Toronto, Ontario, Canada 3. Division of
Respirology, Department of Medicine, University Health Network, Toronto, Ontario, Canada. 4. ICES, Toronto, Ontario,
Canada. 5. The Institute of Health Policy, Management & Evaluation, University of Tofantmto, Canada. 6.

Sunnybrook Research Institute, Toronto, Ontario, Canada.

Introduction & Obijectives: Despite best therapy, some patients with rheumatoid arthritis related interstitial lun
disease (RALD) require lung transplantation for progressdisease. We aimed to identify factors associated
with lung transplantation and pesansplantation survival in RALD.

Methods: We performed a retrospective observational cohort study using data from Ontario, Canada betweer
2003 and 2022. RALD patients were identified from the Ontario RA Database. We used a-spesiéic

hazards model, considering the competing risttezth, to identify factors associated with lung transplantation.

A Cox proportional hazards model was used to evaluatetgosplant survival.

Results: Among 6,470 RALD patients, 77 (1.2%) underwent lung transplantation, equating to 2.40 transplants
per 1,000 person years. The median time to transplant was 3.7 years. Younger age [HR 1.08 per declining ye
(95%CI 1.051.10), p<0.0001], male sex [HR 2.40 (95%CI 13%28), p=0.0002], and comorbid diabetes [HR
1.70 (95%CI 1.0&.73), p=0.003], congestvheart failure [HR 1.87 (95%CI 1.1504), p=0.01] and COPD

[HR 2.14 (95%CI 1.283.68), p=0.006] were associated with transplantation. The median survival following
transplantation was 4.3 years.

Conclusions: Lung transplantation is an uncommon, butitapbtherapy for RALD. Select comorbidities are
associated with lung transplantation. Pmahsplant survival in RALD is shorter than the median survival for
lung transplantation reported elsewhere.



This study was supported by ICES, whicliusded by an annual grant from the Ontario Ministry of Health
(MOH) and the Ministry of Longrerm Care (MLTC). The University of Toronto Pettit Block Grant and the
Canadian Pulmonary Fibrosis Foundation provided funding for this research. This docurdel#@tassiapted

from the Statistics Canada Postal CodeOM Conversion File, which is based on data licensed from Canada P
Corporation, and/or data adapted from the Ontario Ministry of Health Postal Code Conversion File, which
contains data copied underditse from © Canada Post Corporation and Statistics Canada. Parts of this materie
are based on data and/or information compiled and provided by the Ontario Ministry of Health. Parts of this
material are based on data and/or information compiled and ptblidthe Canadian Institute for Health
Informatics (CIHI). Parts of this report are based on Ontario Registrar General (ORG) information on deaths,
original source of which is ServiceOntario. Parts of this material are based on data and/or infaongtited

and provided by the Immigration, Refugees and Citizenship Canada (IRCC) Permanent Resident Database
current to 2022. The analyses, conclusions, opinions, and statements expressed herein are solely those of th
authors and do not reflect thosetloé funding or data sources; no endorsement is intended or should be inferrec
Funding Previous grants provided by the University of Toronto Pettit Block Grant and the Canadian Pulmonar
Fibrosis Foundation contributed to this research.
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Pathogenically Reprogrammed Club Cells in Diseased Lung Tissue

Julia Forsey, Ankita Burman, Allen Duong, Zoeen Carter, Ryusuke Sumiya, Betty Joe, Rachel Stoneham, Stephen Juvi
Tereza Martinu

Toronto LungTransplant Program, University Health Network, University of Toronto

Introduction and Obijectives: Club cells are an important airway epithelial population that contribute to lung
homeostasis through the secretion of club cell secretory protein (CCSPredlllloss has been widely

associated with pulmonary diseases like chronic lung allograft dysfunction (CLAD) and chronic obstructive
pulmonary disease (COPD). Our preliminary singgt RNA-sequencing (ScCRNAseq) data suggest that an
aberrant subpopulatioof club cells, characterized by prdlammatory and prdibrotic gene signatures and
expression of fibroblast growth factor binding protein 1 (FGFBP1) (Figure 1A), is enriched in CLAD. This
cluster was revealed to have reduced CCSP expression, neicesi@use of novel scRNAs@gformed

surface markers such as tetraspanin 8 (TSPANS) to identify club cells. In this study, we aim to identify club ce
through TSPANS expression, and validate FGFBP1 expression at the protein level.

Methods: Using a $isue dissociation protocol optimized for enrichment of pulmonary epithelial cells, diseased
lung tissue was made into singlell suspensions and analyzed using flow cytometry. Epithelial cells (defined as
EpCAM+ and/ or PanCK ) waeFGFBHALAJA SRANS, dnd @CEP exprabssioa.s s € S S

Results: We have identified epithelial cells and club cells positive for intracellular CCSP (Figure 1B) in COPD
and CLAD lung tissue. Epithelial, specifically club cell, FGFBP1+ expression was successfullyddat¢lote
protein level in preliminary analyses of COPD lung (Figure 1B). TSPAN8 was detected in only a subset of
CCSP+ epithelial cells in CLAD lung tissue (Figure 1C).

Conclusion: While additional replicates are warranted, our data illustrate thatiapdbks can express

FGFBPL1 in disease contexts. The restricted expression of TSPANS to a fraction of club cells suggests limited
utility as a broadly applicable surface marker, but instead may serve as indicative of distinct club cell states.
Future stdies are required to assess the expression spectrum and role of FGFBP1 in CLAD club cells.

AcknowledgementsThe University of Toronto, University Health Network, Toronto Lung Transplant Program
(TLTP), and my CLAD Team!
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PostTransplant Ambient Air Pollution And Respiratory Infections And The Risk Of Baseline
Allograft Dysfunction

Anne Fu(l); Teresa T@3,4); Ella Huszt(5); ChungWai Chow(1,2)

1. Department of Medicine, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada. 2. Toronto Lung
Transplant Program, Ajmera Mulrgan Transplant Unit, University Health Network, Torontdl, @anada. 3. Child

Health Evaluative Science, Research Institute, The Hospital for Sick Children, Toronto, ON, Canada. 4. Dalla Lana Sch
of Public Health, University of Toronto, Toronto, ON, Canada. 5. Biostatistics Research Unit, University HamtttkNet
Toronto, ON, Canada.

Background: Lung transplant recipients with baseline lung allograft dysfunction (BLAD), defined as failure to

achieve forced expiratory volume in 1 second and

Airpol | ution is one of the worl dds most significant
investigated the risk attributable to air pollution and the frequency of respiratory infections in the development
BLAD.

Methods: The cohort comprised bilateral lung transplant recipients from January 2D&8ember 2017, who
survived more than-§ear and were followed for a minimum of 2 years (n=601). Patient demographic, clinical
parameters, and respiratory infections were extracted from the TaomgoTransplant Database. Pollution
parameters PM2.5, NO2, and smoke were obtained from the Canadian Urban Environmental Health Researc
Consortium for the first two years pesansplant. Statistical analysis included -oveey ANOVA, Kruskal

Wallis, and Pa r s o nsgjgaredttdsi for comparisons among groups. Conditional multivariable logistic
regression analysis was used to assess the strength of associations between pollution parameters and BLAD

Results: In the cohort, 250 patients achieved a normalibaswhile 351 patients had BLAD. Compared to
patients who achieved a normal baseline, BLAD patients were significantly younger, of higher weight, higher
prevalence of positive panel of reactive antibodies (PRA) at the time of transplant, and ihtargjitizsease as
the primary diagnosis. BLAD patients were exposed to higher NO2 (p=0.005) and smoke (p=0.035), had a
higher rate of infections per month (p=0.013) compared to normal patients.

PM2.5, smoke, and NO2 were individually associated with Blaf®r adjustments for clinical covariates. NO2
remained significant in the muitiollutant model (OR: 1.47 [1.62.14], p<0.05), and this association is partially
mediated by infection rate.

Conclusion: Exposure to higher levels of ambient air pollutres positively associated with BLAD and was
significantly associated with more frequent respiratory infectionstparssplant.

The study was funded by the CIFNRSERC Collaborative Health Research Projects, the Peterbokolfh
Hunter Charitable Foundation Graduate Award (AF), and the CLA and -GIIRRI Research Studentship (AF).
Dr. Hantos is supported by Hungarian Scientific Research Fund Grant K128701. We thank all the patients,
Chow Lab members, and Toronto General Pulangiunction Lab for their contributions.
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Non-Tuberculous MycobacteridNTM) Infection In Organ Transplant Recipien@utcomes
And Health Resource Utilization

Anne Fu(l); Sarah Brodél,3,4); Teresa T¢4,5,6); Ella Huszt{7); AnneStephensofil,8); ChungwWai Chow(1,2)

1. Temerty Faculty of Medicine, University of Toronto, Toronto, Canada 2. Toronto Lung Transplant Program, Ajmera
Multi-Organ Transplant Unit, University Health Network, Toronto, Canada 3. Dept of Medicine, Ugittzailth

Network and Mount Sinai Hospital, Toronto, Canada 4. Institute for Clinical Evaluative Sciences, Toronto, Canada 5.
Dalla Lana School of Public Health, University of Toronto, Toronto, Canada 6. Child Health Evaluative Science Researc
Institute, The Hospital for Sick Children, Toronto, Canada 7. Biostatistics Research Unit, University Health Network,
Toronto, Canada

Rationale: NTM is an emerging threat to immunocompromised individuals such solid organ transplant (SOT)
recipients. Treatment guided by multiple factors and usually requires prolonged rdulig regimens of

months to years. Despite evidence to support NTM as a significant comorbidity in SOT recipients that increas
the risk of graft failure and death, there is limited data deggrits impact on health resource utilization (HRU).
This study compared the clinical characteristics of SOT recipients with NTM infection and HRU in Canada.

Methods: A retrospective analysis of 10,799 solid organ recipients transplanted between286d, and

March 31, 2018. The HRU was tabulated up to December 31, 2023, using the health administrative database
housed at ICES: physician claims, hospitalization data, and emergency department visits. NTM infection was
identified by the ICB10-CM diaghosis codes: A31.0 for pulmonary mycobacterial infection andBB¥for

fungal infections. Pairwise comparisons between groups were performed with Wilcoxon tests followed by
Bonferroni correction. HRU was calculated as use per person year.

Findings: In he study cohort, 188 patients experienced an NTM infectiontp@osplant. Individuals with NTM
infection had significantly longer hospitalization ptrsinsplant surgery (p<0.001) and higher percentage had
pulmonary cemorbidities pretransplant (p<0.001 Compared to the other SOT recipients, lung recipients had
the highest rate of NTM infection (77.1). HRU was greater-plds¥l infection compared to prmfection,
attributable to increased number and duration of hospitalization count, higher numiséisabvthe emergency
department, general practitioner and specialist visits, as well as costs paid by the Ontario Drug Benefit.

Conclusions: SOT recipients who developed NTM infection were predominantly lung transplant recipients
and/or individuals wittpretransplant pulmonary comorbidities. Closer pwahsplant followup of these
patients is warranted to enable preventive strategies and earlier diagnosis for NTM disease.

The study was funded by the CIHRSERC Collaborative Health Research Projetis,Peterborough K.M.
Hunter Charitable Foundation Graduate Award (AF), and the CLA and -CIIRRI Research Studentship (AF).
Dr. Hantos is supported by Hungarian Scientific Research Fund Grant K128701. We thank all the patients,
Chow Lab members, and TotonGeneral Pulmonary Function Lab for their contributions.
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Harnessing Lundtidney Crosstalk: A Novel Ex Vivo Platform For Donor Lung Rehabilitation

Fei Yu Gao, Guillermo Garza, Gabriel Siebiger, Aizhou Wamay,co Bosone, Nadav Furie, Juan Montagne, Francisco
Novoa, Alberto Bruning Guimaraes, Paolo Oliveira Melo, Kenji Nakamura, Yu Zhang, Matheus Peti, Miguel Martinez
Santos, Jenny Yune, Markus Selzner, Mingyao Liu, Shaf Keshavjee, Marcelo Cypel

University Halth Network, Toronto General Hospital, Toronto, ON, Canada and Institute of Medical Science, Temerty
Faculty of Medicine, University of Toronto, Toronto, Canada.

Introduction: Ex vivo Lung Perfusion (EVLP) is used to assess and repair donor lungsgdramsplantation.
However, the current EVLP technique allows only 12 hours of stable perfusion, likely due to a lack of perfusat
homeostasis control. For lung optimization therapies that require longer perfusion, an improved system is
needed. We hypotkee that adding a kidney to EVLP provides better homeostatic control and has the potentic
to enable longer perfusion. This study explores the safety and feasibility of a novel ex vikahag

perfusion (EVLKP) technique and investigates potentiahiomyosstalk between kidney and lungs in isolated
perfusion.

Methods Donor porcine lungs (n=5/group) and kidneys were procured with minimal cold ischemia and placed
on normothermic ex vivo perfusion with (EVLKP) or without a kidney (EVLP). The perfaddteth systems
consisted of a low potassium dextran solution with albumin (LPD2a) and washed RBCs from the pig donor fol
final 10-15% hematocrit. Lung function was evaluated over 12h of EVLP. Lung injury, edema and inflammatio
were analyzed post presation.

Results Lungs in both groups demonstrated stable perfusion for 12 hours. EVLKP lungs had improved static
(P=0.06) and dynamic compliance (P=0.06), lower pulmonary vascular resistance (P=0.08) and peak inspirat
pressure (P=0.13). EVLKP perfusdtad lower lactate (P<0.0001), higher glucose (P=0.01), and more
physiologic pH compared to EVLP (P=0.0009). EVLKP lungs showed less edema (P=0.06). No difference in
inflammatory profile was observed between groups. Untargeted proteomics reveal ceanckfin perfusate
proteome at 1h and 12h.

Conclusion We demonstrate for the first time the feasibility and safety of a combined ex vivo system perfusing
both lungs and kidney. Interestingly, EVLKP enhanced lung physiology as well as perfusate matabadicl

base homeostasis in isolated organ perfusion. Further studies using lung repair therapies harnessing the con
of the EVLKP system are being performed.

Canadian Institutes of Health Research, New Frontiers in Research Fund, Institute of Stedicze UofT
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Reduce, Recycle, Reimagine: The Analysis of a Novel Inhaler Recycling Program

Garzouzi, Zoe (1); Butler, Stacey (1); Digby, Geneviéve (2); de Smidt, Nicole (2); Blazer, Alina (3); Chang,(Bjenda
Casey, Deborah (5); Tsai, Sandra (5); Roy, Caitlin (6); Sajwani, Shellyza (7); Lam, lvy (8); Piggott, Katrina (9); Faisal,
Sadaf (10); Cao, Kielghi (11); Gupta, Samir (1)

1. Division of Respirology, St . ori @\ha BiNisiorsof Respggbogytarad! L
Sleep Medicine, Kingston Health Sciences Centre, Kingston, ON, 3. Division of Respirology, Mount Sinai Hospital,
University Health Network, Toronto, ON, 4. SealthTokntc h a e
Toronto, ON, 5. Division of Respirology, West Park Healthcare Cddti&l, Toronto, ON, 6. Canadian Association of
Pharmacy for the Environment, Saskatoon, SK, 7. Canadian Association of Pharmacy for the Environment, Ottawa, ON
CASCADESCanada, Toronto, ON, 9. Choosing Wisely Geriatrics, Choosing Wisely Canada, Toronto, ON, 10. Canadia
Pharmacists Association, Ottawa, ON, 11. Canadian Society of Hospital Pharmacists, Ottawa, ON

Introduction Inhalers are essential for managing chraagpiratory diseases, yet contribute to healthoeleted
greenhouse gas (GHG) emissions and material waste. Specifically, metered dose inhalers (MDIs) use
hydrofluorocarbon propellanispotent GHGs that continue to seep from devices after disposaankd@, 70%

of inhalers end up in landfills, making disposal practices a key target for carbon emission and waste reductior
Objectives

In a project designed to i mplement the Canadian
launched a speciakd inhaler recycling program, evaluating feasibility, environmental benefits and MDI usage
patterns.

MethodsWe depl oyed 14 6GoZero6 inhaler recycling bo:
inpatient units and pulmonary function labsylawo family health clinics in Ontario, with appointment

reminders to bring in inhalers for recycling, where feasible. We measured the number and types of devices
collected, recovered plastic and metal weight, and recovered residual propellant. Weschttutasponding
carbon dioxide equivalent (CO2e) savings using CASCADES emissions data and the US waste reduction mo
MDI s were classified as underused (>50% of dose:
overused (>10% below 0).

Resuts: To date, we have collected 2054 inhalers (1044 MDIs; 81-powder inhalers; 197 sefhist inhalers),
diverting 72kg of plastic and metal waste and saving 6.3 metric tonnes of CO2e (equivalent to 29,888km
travelled in a gas powered car). Specialtyick and inpatient units demonstrated higher collection rates than
community sites (averaging 52 vs 12 inhalers per month, respectively). Most MDIs were used suboptimally
(26% overused; 33% underused).

Conclusionsinhaler recycling is feasible in helattare settings, with meaningful material waste and carbon
diversion. Suboptimal MDI usage patterns suggest the need for better strategies for safe and efficient inhaler
use.

Supported by: Godfrey S. Pettit Block Term Grant, Division of Respirology, tiiiyef Toronto; Carbon
Reduction Fund, Sustainability Office, University of Toronto
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CT-Measured Pectoralis Muscle Loss is an Extrapulmonary Biomarker Associated with
Longitudinal COPD Morbidity

Daniel Genkin', Mustansir Verdawal3 Sophie E. Colling, Pei Z. Li3, Wan C. Tard, Jean Bourbeatj Michael K.
Stickland®, ChungWai Chow?, Dennis Jenseh and Miranda Kirby

1. Department of Medicine, University of Toronta;2epartment of Computer, Electrical, and Biomedi€adjineering,
Toronto Metropolitan University;.Department of Epidemiology, Biostatistics, and Occupational Health, McGill
University; 4 Department of Medicine, University of British ColumbiaXepartment of Medicine, University of Alberta.

Rationale:Sarcopenia is prevalent in smokers and people with chronic obstructive pulmonary disease (COPD]
Computed tomography (CHerived pectoralis muscle volume (PMV) is crgsstionally associated with
spirometry, exercise capacity, and respirat@igted synptom burden in people at rigé&r and with COPD.
However, its association with longitudinal COPD morbidity remains unclear. Therefore, the objective of this
study was to determine whether PMV loss is associated with emphysema progression, lung fustictegn de
exercise capacity decline, and symptom burden worsening.

Methods: Data from evesmokers without COPD and individuals with COPD (forced expiratory volume in 1
secondto-forced vital capacity ratio (FEV1/FVC)<0.70) from Canadian Cohort Obstruictiig Disease
(CanCOLD) study was analyzed. Changes to COPD morbidity were evaluated using annualized differences i
volumeadj usted | vn@Bl8eng/iltlyydapVv), FEV1I (@FEV1; mL/y
during cardiopulmonary exercisetes ng ( V6 02, peak; mL/ kg/ min/year),
guestionnaire scores ( eppaRi@selind The PMWwas abtentatcaly segmentet |
from chest CT scans using a previously developed-tseping model, and measured m2 Longitudinal

PMV measurements were extracted byregistering and cropping segmentations to a matcheddfeltew
(pPMV; cm3/year). Associations between baseline |
evaluated using multivariable linegegression models.

Results: This study included 473 individuals (mean+SD age 65.7+9.5yrs, 190 (40.2%) female, 302 (63.8%)
COPD). Smaller baseline RMI5wagspFrEdL, ans 0 aqpVadtOd pwi
associated with greatersymptimu r den ( PSGRQ: b ( 95 % -OtM3; p=0.047).. 0 2 7
PMV was not associated with @FEV1I, @®V602, peak,
decr eals2l §:pVb (-@23%4/L/¢ar)0.4G3,-0.067) per10cm3/year; p6.006).

Conclusions: Ciderived pectoralis muscle volume showed utility as an extrapulmonary imaging biomarker
associated with accelerated longitudinal CGfelated morbidity.

We acknowledge the generous contributions of all participants and researebktesd in the Canadian Cohort
Obstructive Lung Disease Study. D. Genkin acknowledges salary support from the Canadian Institutes of Hes
Research through the Canadian Postdoctoral Research Award (CPRA) and the University of Toronto, Divisiol
of Respirdogy through the Noe Zamel Fellowship. D. Jensen holds a Canada Research Chair in Clinical
Exercise & Respiratory Physiology (Tier 2) from the Canadian Institutes of Health Research. M. Kirby
acknowledges support from NSERC and the Canada Research QigaarP(Tier 2).
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Figure 1. Image processing pipeline to align pectoralis muscle measurements between baseline ag follow
chest CT scans.

A. The pectoralis muscle was automatically segmented from both scans using a previously develeped d
learning model (10.1164/ajrccm.2025.211.Abstracts.A6890). Due to differences in superof-tied, the top

of the baseline scan does not align with thilow-up scan (white arrows) exaggerating atrophy.

B. The segmentations were aligned by rigidly registering both CT scans. Then, the left and right side wi
independently cropped 5 slices below the-topst slice of the smaller pectoralis muscle tsuea alignment.
Before the pipeline, muscle loss was 40.4cafter registration and cropping the loss was 1735cm

Participant: age=75 years; V1 BMI=27.1kg/m?; V1 cigarette pyelars=25.5; V1 FEM-64.0%predicted; V1
FEV1/FVC=0.53; time to V3: 2.88year¥3 BMI=26.8kg/m?; V3 FE\{=60.4% predicted; V3 FE¥FVC = 0.52.

The HU window of all CT scans is set t490,150] for visual clarity of the musculature.

Definition of AbbreviationsV: visit; BMI: body mass index; FE¥ forced expiratory volume tonese®nd;

FVC: forced vital capacity; PMV: pectoralis muscle volume.
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Abstract #26

Establishment of an in Vivo Lung Perfusion Model in Rats for Treatment of Colorectal Lung
Metastases.

Guimaraes A, Oliveira P, Wang A, Cypel M

Latner Thoracic SurgeriResearch Laboratories, TGHIRI, Toronto, Ontario

Introduction & Objectives: Pulmonary metastases critically influence overall patient survival. While most
histological types are associated with a 5 year survival rate of approximately 20%, colorectgl@RQger
pulmonary metastases may reach up to 40%. Experimental models are essential for investigating lung
metastases. In vivo lung perfusion (IVLP) is a surgical technique that isolates the pulmonary circulation,
allowing targeted delivery of therapeutigemts to the lung while minimizing systemic toxicity. A rat lung
metastasis IVLP model was developed for testing of novel therapies.

Methods: 7 male Fischerrats (350 g) received |V injections of 2
(Riken Cell Baak, Japan) suspended in RPMI medium. Cells were administered through the lateral tail vein. 7
days after the injection, animals underwent IVLP of the left lung with 5 mL of TorEx Lung Perfusate (Traferox,
Canada). IVLP was performed via a left thoracotomish dissection and clamping of the hilar vessels. The
pulmonary artery was candated, and perfusion was maintained for 20 minutes. 21 days after IVLP, animals
were submitted to chest CT scan; euthanized, and both lungs and the liver were harvestedivoriang CT

scan was obtained. Tumor burden was assessed on H&E histological sections and quaintgiethu©

software. Tumoral area was expressed as a percentage of total lung tissue.

Results: Seven animals survived to the planned study endposgit animals, CRC metastases were not
identifiable by CT assessment, but they were confirmed by histology. These animals developed bilateral
pulmonary metastatic nodules occupying a mean of 8% +6,7% of the total lung tissud\arliver metastases
were identified.

Conclusions: The rat IVLP model constitutes a regwoible experimental platform and serve as a basis for
future investigations evaluating novel theggries such as gene delivery strategies to treat colorectal cancer lung
metastases.
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Towards Digital Twins of Ex Vivo Human Lungs for Restrictive and Obstructive Lung Disease:
Using Machine Learning

Serena Hacker (1,2,3), Lorenzo del Sorbo (1,2,4), Xuanzi Zhou (1,2,5), Yiyang Wei (1,2,5), Nyl ¢1,2,5,6), Bo
Wang (3,7,8,9), Shaf Keshavjee (1,2,5,6), Andrew T. Sage (1,2,5,6,10)

1. Latner Thoracic Research Laboratories, Toronto General Hospital Research Institute, University Health Network,
Toronto, ON, Canada 2. Toronto Lung TransplangRxm, Ajmera Transplant Centre, University Health Network,
Toronto, ON, Canada 3. Department of Computer Science, University of Toronto, Toronto, ON, Canada 4.
Interdepartmental Division of Critical Care Medicine, Medical and Surgical Intensive CardJoiversity Health

Network, Toronto, ON, Canada 5. Institute of Medical Science, University of Toronto, Toronto, ON, Canada 6. Thoracic
Surgery, Department of Surgery, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada 7. Peter
Munk Cardiac Centre, University Health Network, Toronto, ON, Canada 8. Department of Laboratory Medicine and
Pathobiology, University of Toronto, Toronto, ON, Canada 9. Vector Institute, Toronto, ON, Canada 10. Department of
Pharmaceutical Sciences, LesliarDFaculty of Pharmacy, University of Toronto, Toronto, ON, Canada

Introduction & Objectives: Lung transplantation remains the most effective therapy fetagredobstructive and
interstitial lung diseases, which comprise >80% of transplant waitlistsapies to slow or reverse disease
progression are limited, partly because animal models poorly mimic human pathophysiology. We propose
alternative preclinical models: machine learnbased digital twins (DTs)virtual replicas simulating lungs

with chranic obstructive pulmonary disease (COPD) and idiopathic pulmonary fibrosis (IPF) on ex vivo lung
perfusion (EVLP). Our team previously developed DTs of dis&agsedonor lungs. Here, we extend this to
COPD and IPF by generating synthetic emphysema, ahboanchitis, and fibrosis cases and evaluating DT
model performance on these cases.

Methods: Highresolution ventilator flow, pressure, and volume data were collected from 53 clinical EVLP
procedures. The equation of motion and exponential decay models were fit to each breath to estimate the
elastance (E), resistance (R), and expiratiomg ttonstant. Disease was simulated by adjusting E and R:
increased R and decreased E for emphysema, increased R for chronic bronchitis, and increased E for IPF.
Dynamic compliance, peak and mean airway pressures, and expiratory volume were compuéadihpesdted
recurrent unit (GRU) models forecasted diseased lung behaviour at hours 2 and 3 of EVLP.

Results: Transformed ventilatory waveforms reflected disease characteristics. Increased E produced higher p
pressure and faster expiration; increaRddd to higher peak pressure, slower expiration, and air trapping. Mean
absolute percentage errors (MAPE) between observed parameters and GRU forecasts were (COPD, IPF):
dynamic compliance (11.3%, 9.5%), peak pressure (5.4%, 6.0%), mean pressure (3G%expiratory

volume (3.1%, 1.8%).

Conclusion: EVLPbased DTs capture the dynamic respiratory physiology of lungs with didease
phenotypes. Future work includes model fineing and prospective validation using lungs explanted from
COPD and IPF geents. DTs are promising preclinical models to study disease mechanisms and accelerate
therapeutic development.

This work is funded by a Project Grant (PJT 185944) from the Canadian Institutes of Health Research (CIHR)
the J.P. Bickell Foundation, and the New Frontiers in Research Fund (NFRF).
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Agreement Between ChatGPT 5.4 Extended Thinking and Expert Review of Online Pulmonar
Rehabilitation Websites

Nicholas Hua (1, 2), Amir Afzali (1), Joseph Maasarani (1), Alina Sami (1, 2), John Ji Wu (1), Omer Choudhary (1, 2),
Tania Da Silva (1, 2), Sahar Sohrabipour (1, 2), Rogih Andrawes (1), Brandon Luu (1), Hashim Khan (1, 2), Josh Shore
2), Michael K Sttkland (3), Jolene Fisher (1, 2), Gillian Goobie (4), Christopher J Ryerson (4), Darlene Reid (5), Roger
Goldstein (6), Dmitry Rozenberg (1, 2, 6)

1. Division of Respirology, Toronto General Hospital Research Institute, University Health Network, TGnotatao,
Canada. 2. Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada. 3.Faculty of Medicine,
University of Alberta, Edmonton, Alberta, Canada. 4. Division of Respiratory Medicine, University of British Columbia,
Vancouver British Columbia, Canada. 5. Department of Physical Therapy, University of Toronto, Toronto, Ontario,
Canada. 6. West Park Health Care Centre, University Health Network, Toronto, Ontario, Canada.

Introduction & Obijectives: Pulmonary rehabilitation (RRproves dyspnea, physical function, and quality of

life in chronic respiratory disease. As patients increasingly use online PR resources, evaluating the quality an
completeness of website content is important, but expert review is time intensive adoayggde models

(LLMs) may offer a scalable alternative to identifying safer, guidetmcordant resources, however their
performance on PR websites is unknown. We aimed to assessirteagreement between ChatGP#

Thinking and experscored PR wedites.

Methods: ChatGP-b.4 Thinking was applied to 66 PR websites evaluated by expert human raters (Da Silva T,
Chron Respir Dis 2023). To ensure temporal alignment, archived website snapshots from before December 3
2022 were analyzed. The modeViewed primary website text and associated internal links. Websites were
assessed using a sexawmain, 36point PR content score, DISCERN%), JAMA benchmark score {4), and

the Global Quality Score (GQS:4). Three independent assessments were lept@apper website in separate
temporary chats using a standardized prompt and extehiohdéhg mode. Agreement between ChatGR%F
Thinking and expert ratings was evaluated using ¢

Results: Of 66 websitedb were analyzed and 21 were excluded because archived content was unavailable.
ChatGPT5.4 Thinking median content score was 18/30 (IQR3} reflecting moderate completeness across
seven domains (i.e. exercise training, education, etc). Median $osoERISCERN, JAMA, and GQS were 4/5

IQR (34),2/4(23),and4/4 (34 ) respectively. Agreement between (
AC2 were 0.79 (95% CI 0.7@.86) for content score, 0.92 (0-886) for DISCERN, 0.87 (0.7@.99) for

JAMA bendmark score and 0.85 (0-0693) for GQS.

Conclusion: ChatGP'b.4 Thinking shows good agreement with expert ratings of online PR websites using
validated quality instruments. These findings support further evaluation of LLMs as scalable tools to assist in
screening patierfacing online educational resources.

AcknowledgementdNSA Chair in Respiratory Rehabilitation Research at West Park (UHN).
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Beyond the lungs: shifting trends in complex and physmahtal multimorbidity among adults
with asthma in Ontario

lleoma ltanyi (1,2); Jimmy Hu (3); Andrea Gershon (1,2,4,5); Karen Tu (1,6,7,8); Laura Rosella (1,2,3)

1. Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada. 2. ICES, Ontario, Toronto,
Ontario, Canda. 3. Institute for Better Health, Trillium Health Partners, Mississauga, Ontario, Canada. 4. Department of
Medicine, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada. 5. Department of Medicine, University of
Toronto, Toronto, Ontario, Canadia.Department of Family and Community Medicine, University of Toronto, Toronto,
Ontario, Canada. 7. Toronto Western Family Health Team, University Health Network, Toronto, Ontario, Canada. 8.
Research and Innovation/Family Medicine, North York Generapltiis Toronto, Ontario, Canada.

Introduction and Objectives: Multimorbidity affects most adults with asthma and is associated with complex cz
plans, poor health outcomes, and excess mortality. The trends in its prevalence, however, remain poorly
charaterized, and even less is known about trends in complex multimorbidity. We examined trends in comple
multimorbidity and physicamental multimorbidity prevalence among adults with asthma over 11 years.

Methods: We conducted a populatibased repeatedagssectional study among adults living with asthma in
Ontario from 2013 to 2023 using health administrative data at ICES. Using a list of 18 chronic conditions from
previously published studies, we defi ©8d bodmplsgs
and physicamental multimorbidity astheeoc cur r ence of O1 physi cal and
definitions excluding asthma. Annual crude and-stgmdardized prevalence estimates were calculated overall
and stratified by age growgmnd sex. Trends were assessed usindihegr regression, with annual percent

change before and during the pandemic/recovery periods.

Results: Among 2,222,263 adults with asthma, the crude prevalence of complex multimorbidity increased fror
32.6% (95% CB2.632.7) in 2013 to 33.9% (33.83.9) in 2018 then declined to 29.6% (428.7) in 2023.
Although physicaime nt al mul t i mor bi dity prevalence decrease
years. In 2023, the prevalence of physioantal multimobidity was 70.3% (95% CI 70070.5) among 6574-
yearolds and 68% (67i% 8. 2) among adults O75 years. The prev
physicatmental multimorbidity was consistently higher in females than males throughout the study perio

Conclusion: Approximately 3 in 10 adults with asthma in Ontario have complex multimorbidity. Pimgsiaizl
multimorbidity is increasing among older adulta vulnerable subgroup that may be particularly underserved by
current singledisease care mets. These findings underscore a clear need for integrated multidisciplinary care
models including mental health services, particularly for older adults with asthma.

Supported by: Vanier Canada Graduate Scholarship, Connaught International DoctoralNet&odk for
Healthy Populations Graduate Award, Artificial Intelligence for Public Health Scholarship, Data Sciences
Institute Data Access Grant, and Canadian Institutes of Health Research Project Grant.
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SystematidReview Of Obstructive Sleep Apnea In 22g11.2 Deletion Syndrome And The Impac
Of Prior Upper Airway Surgery

Flora Jundl, Nora Alrajhil, Mark Youssefl, Ani-OrchaniarCheff2, Anna Santiag8, Anne S. Basseft6, Clodagh M.
Ryan1,7

1. Division of Respirology, Department of Medicine, University of Toronto, Toronto, Canada 2. Library and Information
Services, University Health Network, Toronto, Canada 3. Department of Biostatistics, University Health Network,
Toronto, Canada 4. DepartmaitPsychiatry, University of Toronto and Campbell Family Mental Health Research
Institute, Toronto, Canada 5. Clinical Genetics Research Program, Centre for Addiction and Mental Health, Toronto,
Canada 6. The Dalglish Family 22q Clinic, University Hellgtwork, Toronto, Canada 7. Sleep Research Laboratory,
University Health Network, Toronto Rehabilitation Institute, Toronto, Canada

Background: There is significant overlap between risk factors for obstructive sleep apnea (OSA) and
characteristics of 22d..2 deletion syndrome (22g11.2DS), including micrognathia, glossoptosis, congenital
heart disease, obesity, and velopharyngeal insufficiency (VPI) requiring upper airway surgery. This systemati
review aimed to evaluate the prevalence and severity ofi@32q11.2DS and the impact of VPI surgery on

the presence or severity of OSA.

Methods: The protocol for this review was defined a priori and registered at PROSPERO (CRD42025065048(
A librarian-led systematic search of MEDLINE, Embase, the Cochrane Database, and CENTRAL up to
February 3, 2026 was performed. Primary research argelaluating individuals with 22q11.2DS with OSA,

with or without VPI surgery were included. Screening and data abstraction were performed in alignment with
PRISMA guidelines. Quality assessment was undertaken using NIHBbfrlsikas tools. Randoreffects

models were used to pool effect estimates.

Results: Seven studies with a total of 641 adult and pediatric patients met inclusion criteria. Among those test
53% (n=118/200) of patients with 22q11.2DS were diagnosed with OSA and 39% had moderareor sev
disease (n=43/111). In those p¥#l surgery, although the pooled prevalence of OSA was 32% (95% CI: 3.5%,
72%), there was substantial heterogeneity (12 = 83%) between included studies suggesting they did not share
common underlying prevalence of 8S

Conclusion: OSA is prevalent in individuals with 22g11.2DS and a significant proportion have mtalerate
severe disease. These findings support consideration of routine screening for OSA in patients with 22q11.2D.
Future studies may help better psite the prevalence in those pu§tl surgery.
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Clinical and Prognostic Implications of Heart Rate Recovery AfteNBnute Walk Test in
Chronic Lung Disease: A Systematic Review
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1. Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada 2. Temerty Faculty of
Medicine, University of Toronto, Toronto, ON, Canad&.iBrary and Information Services, University Health Network,
Toronto, ON, Canada 4. Department of Respiratory Medicine, West Park Healthcare Centre, Toronto, ON, Canada 5.
Division of Respirology, Temerty Faculty of Medicine, University of Toronto, Torddté, Canada

Introduction & Objectives: Heart rate recovery (HRR) after thardixute walk test (6MWT) reflects autonomic
function and has emerged as a potential prognostic marker of clinical outcomes in chronic lung disease. This
systematic review aimed to evaluate association between impaired HRR angtallse mortality, exercise
capacity, disease progression, exacerbations, hospitalizations, and the need for lung transplantation in chroni
lung disease.

Methods: A comprehensive search of MEDLINE, EMBASE, Cankrdatabases, and CINAHL was conducted
from inception to February 2025. Studies included adults with chronic lung diseases reporting on HRR post
6MWT and their association with clinical outcomes. The primary outcome weausée mortality and

secondary etcomes included exercise capacity (6MWD), disease progression, exacerbations, hospitalizations
and the need for lung transplantation.

Results: Eleven studies comprising 10,796 participants (46% female; meari @8e/ddrs) were included,
spanning COPPn=4), idiopathic pulmonary fibrosis (IPF; n=3), pulmonary arterial hypertension (PAH; n=4),
and lung transplant populations (n=1). Impaired HRR was associated with increased mortality in 4 of 8 studie:
with reported hazard ratios up to 4.5 (95% Ci 1%7) in PAH and 4.5 (95% CI 1.33.7) in IPF, Table 1.

Reduced HRR was associated with worse exercise capacity in 6 studies, with lemvgrutecwalk distance

(range 6 to 108 m). In COPD populations, impaired HRR was associated with increased exasentétion
increased risk of events requiring emergency care or hospitalizations (HR 2.4, 95%5()116 PAH cohorts,
impaired HRR was associated with shorter time to clinical worsening (6.7 vs 13 months, p<0.001) and decrea
eventfree survival (2.2 v4.8 years, p<0.001), with two additional studies reporting increased hospitalizations.

Conclusion: Impaired HRR following 6MWT in chronic lung disease is associated with increased mortality,
reduced sixminute walk distance, increased respiratory exatenhs and hospitalizations. HRR may represents
decreased physiological reserve, and is a potentialmasive prognostic marker in chronic lung disease that
requires further validation.

Supported by the NSA Chair in Respiratory Rehabilitation Res&dest Park (UHN).
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Table 1. Summary of Associations of Heart Rate Recovery with Clinical Qutcomes

Outcome No. of Studies | Population Summary of Findings
(References)
Mortality 4 (Chen 2023; PAH, IPF » Impaired HRR associated with increased
Minai 2015; mortality across PAH and IPF cohorts.
Swigris 2011;
Swigris 2009)
xacerbations |3 (Chen 2023; COPD * Reduced HRR associated with increased
Macdonald 2022; exacerbations (frequency and severity),
Zhao 2021) increased emergency visits and
hospitalizations.
Clinical 3 (Rezende 2022; |PH » Impaired HRR prognostic of clinical
worsening Minai 2015; Minai worsening and shorter event-free survival.
2012)
|[Hospitalizations |3 (Martelli 2019; [PH, LTx * Reduced HRR associated with increased
Minai 2015; Minai|candidates  |hospitalizations in PH.
2012) * In LTx populations, greater HRR related to
shorter post-transplant hospital stay
(attenuated after adjustment).

6MWT, six-minute walk test; COPD, chronic obstructive pulmonary disease; HRR, heart rate
recovery; IPF, idiopathic pulmonary fibrosis; LTx, lung transplantation; PAH, pulmonary arterial
hypertension; PH, pulmonary hypertension.
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MedGateFusion: Integrating FirdEncounter Clinical Narratives and Physiological Biomarkers
for Prospective Stroke Risk Stratification

Hemn Khdr:, MohamamiloaeenT , Karim Keshavjeerl, Azi z Guergachi|]

1.Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada 2.Department of Information
Technology Management, Toronto Metropolitan University, Toronto, ON, Canada 3yrafdaformation, University of
Toronto, Toronto, ON, Canada 4.Schwartz Reisman Institute, University of Toronto, Toronto, ON, Canada

Introduction & ObjectivesStroke remains a leading cause of mortality and-tengy disability, yet early risk
detection in primary care is constrained by reliance on structured biomarkers that incompletely capture patien
risk. Clinical narratives recorded during routine encounters may contain early signals of vascular deterioratior
but they are rarely incorporat into predictive models. This study aimed to develop and evaluate a multimodal
framework (MedGatd-usion) that integrates firsincounter clinical narratives with physiological biomarkers to
improve prospective stroke risk stratification.

Methods:A prospective cohort study was conducted using electronic medical records from the Canadian
Primary Care Sentinel Surveillance Network. From 808,921 observations, a cohort of 102,736 patients with fir
encounter data was constructed to ensure temporal valitistructured clinical narratives were encoded with
transformetbased models after removing straletated terms to mitigate target leakage. Ten routinely collected
biomarkers were included. A gated fusion architecture dynamically combined semanticreanctalfeatures.

Model performance was evaluated usirplel crossvalidation and compared with standard numerical

baselines.

Results;The MedGatd-usion model achieved superior predictive performance, with an AUROC of 0.859 and
an AUPRC of 0.339, conagped with logistic regression (AUROC 0.740; AUPRC 0.098) and grabmodted
models (AUROC 0.720; AUPRC 0.088). Clinical narratives alone demonstrated strong discriminative ability,
underscoring their high information density. Fusion of modalities yidluednhost robust predictions, improving
identification of highrisk patients in a clagsbalanced setting.

Conclusionintegrating unstructured clinical narratives with routine biomarkers significantly improves
prospective stroke risk prediction. Thdselings support using multimodal electronic medical record data to
identify highrisk individuals earlier. This approach offers a scalable pathway to-@laatre decision support
and more effective stroke prevention strategies in primary care.

The autlors acknowledge the support of the Health Informatics, Visualization, and Equity (HIVE) Lab, Dalla
Lana School of Public Health, University of Toronto, for providing an interdisciplinary research environment
focused on Al, data science, and health inforcsat
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Personalized Marketing in Online Gambling: A Scoping Review of Behaviour, Harm, and
Commercial Determinants of Health

Hemn Khdrt, Zahra Shakerit

Dalla Lana School of Public Health, University of Tororftoronto, ON, Canada

Introduction & ObjectivesOnline gambling environments increasingly rely on personalised marketing
strategies, including targeted promotions, direct messaging, and algorithmic user profiling. While these practic
are intended toncrease engagement, their implications for behaviour and harm remain fragmented across
disciplines. This scoping review aimed to map the existing literature on personalised marketing in online
gambling, focusing on behavioural outcomes, harm pathwaysharnmoader commercial determinants of

health.

Methods:A structured scoping review methodology was used. A thieek search strategy was developed to
capture studies on (1) online gambling contexts, (2) personalised and commercial marketing medauashisms
(3) behavioural or harfrelated outcomes. Searches were conducted across five databases (Web of Science,
Scopus, PsycINFO, PubMed, IEEE Xplore) for studies published between 2010 and 2026. Inclusion criteria
required studies involving human partiaipg exposed to targeted or personalised marketing in online gambling
settings, with reported behavioural, psychological, or halated outcomes. A quagold standard set of

studies was used to validate search sensitivity.

ResultsA total of 8,573 reords were identified, leaving 4,257 unique studies after deduplication. The literature
indicates that personalised marketing commonly involves inducements such as bonus bets, cashback offers,
push notifications, often delivered via dalaven systemsEvidence suggests associations between these
strategies and increased gambling expenditure, frequency, and persistence. Several studies also link these
strategies to harm indicators, including loss of control, impulsivity, and cognitive biases. Hoheweigence

base is heterogeneous, with variation in study design and outcome measurement.

ConclusionPersonalised marketing in online gambling appears to influence behavioural engagement and ma
contribute to harm, particularly for vulnerable userse Tihdings underscore the need for more consistent
outcome reporting and stronger integration of public health frameworks when evaluating the commercial
determinants of health in digital gambling environments.

Institute of Health Policy, Management andakation (IHPME), Dalla Lana School of Public Health,
University of Toronto
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Multimodal Pleural Effusion Classification by Combining ChedR&ys, Radiology Reports,
and Clinical Metadata

Hemn Khdr; Dwaynélascarenhas; Sogand Zamanikhah; Mohammad Noaeen

Dalla Lana School of Public Health

Introduction & Objectives: Pleural effusion is among the most frequent abnormalities on chest radiographs,
affecting approximately one million patients annually in thetéthBStates, and delayed detection is associated
with increased ICU burden and mortality. In clinical practice, radiologists interpret cliags@longside
radiology report narratives and patient metadata simultaneously, yet most Al models rely oa mcdaiity.

This methodological gap limits the reabrld utility and deployability of existing diagnostic models. The
objective of this study was to determine whether combining cheay ¥nages, radiology report text, and
structured tabular metadata iropes pleural effusion classification and probability quality compared to
unimodal models, and to systematically evaluate how and when modality fusion adds clinical value.

Methods: We developed a fully reproducible multimodal pipeline using CheXp&tsmall for imaging
(DenseNet121 encoder), CheXpert Plus for radiology impression text (BioClinicalBERT encoder) and tabular
metadata (3%eature MLP), and CheXbederived binary labels. After filtering uncertain labels, the working
dataset comprised 35,08fudies from 16,972 unique patients. A strict patiemeél 70/15/15 split prevented

data leakage across all experiments. We compared unimodal baselinesdimyagextonly, tabularonly) with
multimodal configurations across four fusion strategieadatenation, gated, late, hybrid) and eight CNN
backbones. Evaluation included AUROC, AUPRC, bootstrap confidence intervals, calibration curves, Grad
CAM saliency maps, and SHAP feature attribution.

Results: The imagenly DenseNet121 model achieved AURO®21 and AUPRC 0.960. Adding tabular
metadata (Image + Tabular) maintained comparable performance (AUROC 0.921) without risk of label leakag
and showed robustness across all fusion strategies and backbones. The full multimodal model incorporating
reporttext yielded AUROC 0.976; however, this gain reflects circular {edqedrt leakage, as CheXbert labels

are derived from the same report text used as model input. Image + Tabular is therefore the primary, publicat
ready finding.

Conclusion: Multimodafusion combining chest-Xays and structured clinical metadata achieves strong,
reproducible pleural effusion classification without label leakage risk. Radiology report text inflates apparent
performance and should be treated cautiously when labelsxdaetived. This framework offers a practical,
interpretable foundation for clinically deployable diagnostic Al in respirology.

Supported by: Institute of Health Policy, Management and Evaluation (IHPME), University of Toronto.
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The Roleof Biological Sexon Opioidinduced Respiratory Depression

Yejin Kim 1,2, Carolina Scarpellirli, Kayla Bakerl,3, Andreea Furddi,3, Gaspard Montanddn3,4

1 Keenan Research Centre for Biomedsat i ence, St . Michael 6s Bepatmentoa! , Uni
Pharmacology, Faculty of Arts and Sciences, University of TorortwstBute of Medical Science, Faculty of Medicine,
University of Toronto. Division of Respirology, Department ofaédicine, University of Toronto.

Introduction:Opioids, a vital therapeutic in the treatment of pain, poses various risks, most notably,
opioid-induced respiratory depression (OIRD). With the rising use of opioids both clinically and
recreationally, it ismportant to understand the mechanisms underlying OIRD. Despite OIRD

being one of the most dangerous risks of opioids, females experiencing a decreased
antinociceptive effect of opioids and exhibiting sexual dimorphism in respiration, subjects have
been hstorically excluded from OIRD studies. This study aimed to characterize the differences

in OIRD following treatment of fentanyl between biological males and females.

MethodsWarmwat er tail flick anal ysi s (5 2gesiceffeatsof apisidsd t
in male and female C57BL/6 background mice (IP, fentanyl 0.15 mg/kg; morphine 3, 6 and 12 mg/kg).
Respiratory depression was assessed using vaoale plethysmography in freely behaving male and female
C57BL/6 mice following fentayl administration (IP, 0.6 mg/kg), during which locomotor activity was also
measured.

Results:While fentanyl and morphine induced an anticociceptive effect in both male and female mice given the
increased latency to tail flick, females experiencéaher antinociceptive effect compared to males. Both male
and female mice experience respiratory depression. However, while females recover to baseline measures a
all parameters faster while male mice continue to exhibit respiratory depressiodQumitautes posinjection.

Conclusion: Our results demonstrates that a considerable degree of difference exists in the response to opioi
between male and female mice, both in-aoiticeptive and respiratory depressive effect. While both sexes
experiene the antinociceptive and respiratory effects of opioids, females experience a less pronounced, as we
as a shorter duration of it.
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Impact of Cognitive Function, Disease Severity and Affect on Dual Tagki@@®PD and
Healthy Adults.

Manijiri Kulkarni 1,2,3, Megha Ibrahim Masthah Ali Salman AtTimimi 3, Josh Shoré,3, Paul W Davenpoltt,4,
Jennifer L Campog,5, W. Darlene Reid,2,5,6*, Dmitry Rozenberg,3,7,8*.*co-senior authors.

1- Rehabilitation Sciences Institute, University of Toronto, Toronto, ON, CanaBeepartment of Physical Therapy,
University of Toronto, Toronto, ON, Canada.Tdronto General Hospital Research Institute, University Health Network
Toronto, ON, Canada- Department of Physiological Sciences, University of FloriGainesville, Florida (USA).5

KITE Research InstituteToronto Rehab, University Health NetworKoronto, ON, Canada.- énterdepartmental

Division of Critical Care Medicine, Universigf Toronto, Toronto, ON, Canada. Division of Respirology, Temerty
Faculty of Medicine, University of Toronto, Toronto, ON, Canad#&/est Park Health Care Centre, University Health
Network, Toronto, ON, Canada.

Background: Acute exacerbations of alimobstructive pulmonary disease (AECOPD) can place ventilatory
and neurocognitive loads impacting physical function and ability to perform two simultaneous tasks (dual
tasking, DT). The aim was to compare DT decrements in gait speed among AECOPLLGRbland agsex
matched healthy adults. Further, to examine the association of cognitive function, COPD severity and affect o
DT gait speed among the three groups.

Methods: 12 AECOPD, 17 stable COPD and 13 healthy adults completed spirometry, Medical Research Coul
(MRC) Dyspnea, Depression Anxiety Stress SCAI€DASS21), London Chest Activities of Daily Living
(LCADL), and TestMyBrain (TMB) assessments, a neagmitive battery evaluating Choice reaction time

(CRT), Trail A and B tests. Gait speed was evaluated duringnae2ér single task (ST) walk and during DT
combined with an auditory Stroop task. AECOPD and stable COPD patrticipants were matched based®n d
severity (FEV1% predicted). Oreay ANOVA or Kruskal Wallis followed by a post hoc (Holm Bonferroni)

test assessed group differences. Multivariable linear regression assessed determinants of DT gait speed.

Results: Of the 42 participants, meage was 66+7 years with 57% females. AECOPD DT gait speed (0.80 +
0.23 m/sec) was ~12% lower compared to stable COPD (0.94 + 0.19 m/sec). AECOPD participants had grea
MRC dyspnea, DASR1, greater limitations indicated by LCADL and slower CRT reactmnpared to

healthy adults, with increased DAS3 in AECOPD compared to other two groups (Table 1). The associations
of cognitive function (CRT Reaction), MRC dyspnea, and affect (DAEScores) with DT gait speed
demonstrated that MRC dyspnea was thg omdependent predictor (p=0.03).

Conclusion: Ventilatory and cognitive loads imposed by AECOPD were associated with reduced DT gait spee
AECOPD was associated with greater negative affect and difficulty with daily activities required for self care,
disease management and social actsiti

This study was funded by Canadian Institute of Health Research (CIHR) (PJT 183640; PJM 179846),
Department of Physical Therapy, University of Toronto, DR is supported by National Sanitarium Association
Chair in Respiratory Rehabilitation ResearchVast Park Healthcare Centre (University Health Network).
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Table 1: Functional Outcomes among AECOPD, stable COPD and healthy adults.

Outcome Measure AECOPD (n=12) Stable COPD (n=17) Healthy (n=13) p-value
ST gait speed (m/sec) 0.82 £0.24 1.0+0.20 1.07+0.24 0.505
DT gait speed (m/sec) 0.80+0.23 0.94+0.19 0.93+0.19 0.913
MRC Dyspnea 3.0+0.95 2.88+1.11 1.1+0.28* <0.001
DASS-21 48 + 32 22 £25 11+ 10* <0.001
LCADL 38.75+ 13.73 28.88 + 10.62 14.85 + 0.90* <0.001
CRT Reaction time (msec) 1451.88 + 522.64 1234.66 + 293.90 1096.43 + 569.58* 0.038
TMTA Total time (sec) 42.97 £22.54 48.22 +28.54 36.90 + 15.09 0.663
TMTB Total time (sec) 100.55 + 86.19 78.90 + 46.83 56.88 + 32.57 0.333
Total time TMTA — TMTB (sec) 57.58 +87.74 30.68 +47.16 19.98 +21.72 0.901

Values are presented as Mean + SD. Higher LCADL values represent greater impact of dyspnea on activities

of daily living.

* different from AECOPD group.

TMTA- Trail Making Test A; TMTB- Trail Making Test B.
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Factors Influencing The Successful Desagd Implementatiomf A Clinical Decision Support
System (CDSS) Interventidior Asthma Management In Community Pharmacies

Terry Li (1), Tony Ning (1), Tal Cohen (1), Sara J T Guilcher (1,2), Jamie Kellar (2), Samir Gupta (3, 4)

1. Temerty Faculty of Medicine, University of Toronto. 2. Leslie Dan Faculty of Pharmacy, UniverSayooito. 3.
Keenan Research Centre, Li Ka Shing Knowledge Institute, Unity Health Toronto. 4. Division of Respirology, Dept of
Medicine, University of Toronto

Introduction & Objectives: Computerized decision support systems (CDSSs) can enable comnaumacies

to support guidelinglirected management of asthma and other chronic diseases. While guidance for CDSS
optimization exists through the GUIDES checklist, there is limited research identifying determinants of succes
(Asuccess f acyCsSs imterventions. We boaghtrtoa (&) Identify success factors for an asthma
management CDSS in community pharmacies; and (2) compare these factors with those within the GUIDES
checklist.

Methods: We conducted six focus groups (n=28 Ontario pharmacyrteembers) for edevelopment of an

asthma management CDSS for community pharmacieglddified transcripts were analyzed inductively.
Preliminary themes and corresponding representative quotes were first identified. Keywords extracted from e
repregntative quote were then grouped into initial codes. Three coders independently reviewed each transcril
marking quotes with code labels and creating new codes as needed. Resulting codes were organized into brc
themes reflecting CDSS intervention sess factors. These factors were then mapped to the GUIDES checklist.

Results: Most success factors aligned with the 4 main GUIDES checklist categories. CDSS context success
factors: Data input accuracy; Stakeholder acceptance; Integration with existkfpws and systems. CDSS
content success factors: Fulfillment of information needs. CDSS system success factors: User freedom to
supplement or override CDSS recommendations. CDSS implementation success factors: Communication abc
the CDSS to stakeholderBangible/intangible benefits of CDSS use (more important than costs). Success
factors not included in the GUIDES checklist that our analysis identified: Shareability of CDSS
recommendations with prescribers; Accessibility for diverse populations.

Conclwion: The GUIDES checklist is highly applicable to the development of a community pharmacy CDSS
intervention for asthma. Shareability of CDSS recommendations with prescribers and CDSS accessibility are
additional design considerations specific to thigrsgtiAs pharmacy scopaf-practice expands, these findings

can inform the future design of pharmacy CDSS interventions for other chronic diseases.
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LOST & FOUND COPDUndiagnosed COPD Among Ontario Lung Screening Program
Participants

Caoimhe McParland (1), Lara Lim (3,4), Adam Gaisinsky (1), Felipe Castillo Aravena (3,4), Micheal Mclnnis (3,4) Alina
Blazer (1,2)

1. University of Toronto, Toronto, ON 2. University HéelMetwork (UHN), Toronto, ON 3. Division of Cardiothoracic
Imaging, Department of Medical Imaging, University of Toronto, Toronto, ON 4. University Medical Imaging Toronto,
University Health Network, Toronto, ON

Introduction & Objectives: Lowdose CT (LDQ) lung cancer screening often reveals emphysema, a marker
associated with COPD, yet many individuals at high risk for lung cancer have unrecognized chronic respiratol
disease. We aimed to assess the prevalence-0e@Eted emphysema and factors assediaith the absence

of a prior COPD diagnosis among participants in the Ontario Lung Screening Program (OLSP).

Methods: We conducted a retrospective analysis of OLSP participants undergoing baseline LDCT from Janue
2020 to December 2024. Adarticipants were current or former smokers agéd8%vith an elevated lung
cancer risk (PLCOm2012 O02%). Visually identified
and guantitative emphysema was assessed usingttenwuation area thsbolds. Prior COPD diagnosis was
defined by selreport. Multivariable logistic regression was used to identify factors associated with no known
COPD.

Results: Among 3,169 participants (mean age 63.9 years; 62.7% male), 26.5% reported a prior CORB diagnc
CT evidence of emphysema was present in 82.8% of participants. Among those without known COPD, 80.4%
demonstrated emphysema on imaging. In adjusted analyses, greater quantitative emphysema burden and hig
cumulative smoking exposure were associatik Mwer odds of no known COPD, whereas male sex and
current smoking were associated with higher odds of remaining undiagnosed. Quit attempts showed a modes
association with prior COPD diagnosis.

Conclusions: Most OLSP participants without a prior CQfdgnosis demonstrate emphysema on CT.
Diagnostic underecognition appears patterned by sex and smoking behavior. Integrating standardized
emphysema reporting with prompts for spirometric assessment may facilitate COPD diagnosis in lung cancer
screening ppulations.
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Ketonebased Energy Supplementation Extends The Limits Of Donor Lung Preservation

Paolo Oliveira, Jenny Yune, Yu Zhang, Alberto Guimaraes, Shaf Keshavjee, Aizhou Wang, Marcelo Cypel

Latner ThoracidResearch Laboratories, Toronto General Hospital Research Institute, University Health Network,
University of Toronto, Toronto, ON, Canada

Introduction and Objectives: The organ transplant field is transitioning to hypothermic 10°C preservation, whe
wehave shown t ha&idatidnasthg smainucatabblic proeesdh We hypothesize thaehipiched
solutions can optimize donor lung preservation at 10°C.

Methods: A lipidsupplemented preservation solution was prepared by adding a lipid en{8SIQ#F lipid;

10%) to the standard | ung preservation solution,
esterified lipids, delayed bioavailability may limit its effectiveness during hypothermic preservation. Therefore,
a ketonesupplementedss| ut i on was prepared by adding the ket

rapidly taken up by cells and efficiently metabol
preserved for 24 h at 10AC utsPbgSMPB &Foge (AdnNnt
l ungs underwent 4 h of ex vivo lung perfusion (E°

Results: As expected, all lungs that were preserved with LPD alone demonstrated injury after 24heroid isch
time (CIT) and met early termination criteria during EVLP assessment, with massive edema, high vascular
resistance and loss of lung compliance (Figl)BIn contrast, all lungs preserved with LPBDHB and

LPD+SMOF completed the planned-BENVLP assesee nt , wi t h ketone suppl emen
markedly improved physiological and metabolic performance without evidence of edema (Fig.1E,F). The
increase in tissue ketone and free fatty acids levels confirmed successful supplementation of erietgg subs
(Fig.1G). Importantly, lungs preserved with LPDHB exhibited upregulation of markers reflecting
mitochondrial quality control, including mifission (MFF, P=0.002; FIS1, P=0.009), mftesion (MFN1,

P=0.001; MFN2, P=0.004), mitophagy (PINK1, F&0.PARK2, P=0.001) posZIT.

Conclusions: These results suggest that ketone supplementation of LPD enabled cellular processes to impro
graft quality during hypothermic preservation. Further validation in large animal models is warranted.

The authorsicknowledge financial support from the Canadian Institutes of Health Research (CIHR) and the
Toronto General Hospital Research Institute (TGHRI).
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Figurel.Ketone enriched preservation solutiowed graft survival overextended C{A&)Validating the lipidenriched preservation solutions using
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tracheavtaneisindicatethe momentvhen individualcasedrom the LPDgroupmet early termination criteriBxperimental results are expressed as
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Non-invasive assessment of inspiratory effort predicts extubation failure across three
spontaneous breathing trial modalities: a multicenter observational study

Francesco Murgolo (1,2) , Catherine A Bellissimo (3), Idunn S Morris (1,4), Glauco M.(BJef@eorgiana Roma8arita
(3), Domenico L. Grieco (4,5), Savino Spadaro (6), V. Marco Ranieri (2) , Salvatore Grasso (2), Ewan C. Goligher (1,3
Lorenzo Del Sorbo (1)

1 Toronto General Research Institute, University Health Network, Toronto, Cah&upt of PrecisiofiRegenerative
Medicine and Jonic Area (DiMePRe) , Secti on of Anaesthesiology and | CM
3 Department of Medicine, Division of Respirology, University Health Network, Toronto, Canada. /\NGjrecal

School, Sydney Medical School, Faculty of Medicine and Health, University of Sydney, NSW, Australia. 5 Dept of
Anaesthesia, Intensive Care and Emergency, Fondazione Policlinico A. Gemelli IRCCS, Rome, Italy. 6 Dept of
Anaesthesiology and ICM,atholic University of the Sacred Heart, Rome, Italy. 7 Dept of Translational Medicine,
Section of Anaesthesiology and ICM, University of Ferrara, Italy.

Introduction and ObjectivéAirway occlusion pressure (Pocc) measured at the end of a spontaneathsng

trial (SBT) is a promising predictor of extubation failure, but its predictive value has been demonstrated only
during SBT performed with PEEP 5 c¢cmH O and press.
holds across other SBT modadi remains unknown. Therefore, we set up a multicenter observational study to
assess the predictive accuracy of-&RIl Pocc across three SBT modalities.

MethodsThr ee prospective multicenter cohorts wehore al
[1]), PEEP O+PS 7 c¢cmH O (n = 208; Bar i Uni versit)
PEEP O0O+PS O (n = 69; ongoing multicenter study, I
successful SBT before extubation. The primaryendpda was reintubation within

optimal thresholds using the Youden index.

ResutsAmong 515 patients, 100 (19.4%) required rein
discriminated reintubation risk across all SBiddalities (AUC 0.908, 0.916, and 0.829 for PEEP5+PS7,
PEEPO+PS7, and PEEPO+PS0O0, respectively;-opopmaer al |
threshold of Pocc across groups was 115 c¢cmHorO. A1
PEEP5+PS7, 87.5%/89.3% for PEEPO+PS7, and 100.0%/45.5% for PEEPO+PSO0. Notably, the odds ratio
associated with progressively more negative Pocc
during SBT decreases: from 1.8 in PEEP5+PS7 to IP&EBP0+PS7 and 1.2 in PEEPO+PSO.

ConclusionsA t hreshol d of 1T15 c¢cmH O of Pocc measured a
predicts extubation failure across different SBT modalities.
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Trajectory of Respiratory Oscillometry and Lung Mechanics After Lung Transplantation

Tadahisa Numakura (1), Anne Fu (1), Joyce K. Y. Wu (1,2), Ella Huszti (3), Chung Wai Chow (1,2,4)

1. Division of RespirologyDepartment of Medicine, University of Toronto, Toronto, Canada. 2. Toronto General
Pulmonary Function Laboratory, University Health Network, Toronto, Canada. 3. Biostatistics Research Unit, University
Health Network, Toronto, Canada. 4. Toronto Lung Triarg@dProgram, Ajmera Multi Organ Transplant Unit, University
Health Network, Toronto, Canada.

Introduction & ObjectivesThe current gold standard for monitoring graft function after lung transplantation
(LTx) is spirometry, which also reflects thorac&modeling and physical recovery. Oscillometry, a different
lung function test performed during tidal breathing, is highly sensitive to lung mechanics. Studies found
oscillometry to capture graft dysfunction indiscernible by spirometry. The trajectorgibbeetry, timing of
baseline oscillometry, and its relationship to chronic lung allograft dysfunction (CLAD) remain unclear. The
objective of this study was to characterize longitudinal oscillometry trajectories, define the timing of baseline
respiratorymechanics, and evaluate their association with CLAD.

Methods We conducted a singleenter prospective study of firsime bilateral LTx recipients (December 2017
to December 2021) wi-spitomedy ndeasprementsewithindhsee yedrstpdx(e=436)y
Patients were classified as: alive and CL-ABe at three years, CLAD within three years, and CHad2 but

died within three years. Baseline oscillometry was defined analogously to baseline spirometry. Trajectories wi
visualized usingdcally estimated scatterplot smoothing (LOESS) and analyzed using lineareffizets

models (LME) incorporating timby-CLAD onset and timdy-outcome interactions, adjusted for biometrics.

Results LOESS showed early pekix worsening in oscillometryBaseline oscillometry occurred earlier than
spirometry (4960 vs 167.5 days). In LME, slopes accelerated after CLAD onset compared w@hAie

periods. During followup, 130 developed CLAD and 62 died before CLAD onset. Trajectories differed by
outcomesdeterioration was steepest in patients who developed CLAD. Baseline reactance at 5 Hz and area
under the reactance differed among outcome groups, with earlier timing and worse values in CLAD. Estimate
marginal means at 90 days post LTx supported tHg #ajectory divergence observed in LOESS and baseline
oscillometry.

Conclusion Oscillometry worsened early pelsTx and exhibited distinct trajectories associated with CLAD
development, providing complementary information on allograft mechanics begonchetry. Oscillometry
may enhance longitudinal graft monitoring and early risk stratification.

We thank the registered pulmonary technologists at Toronto General Hospital for their excellent contributions
this study. We also acknowledge the Tordatmg Transplant Program database and the team for the clinical
data included herein.
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Predicting Postransplant FEV1 and FVC Using Donor Lung Function Measured During
EVLP with Machine Learning

Deween PiyasendSc (1), Serena Hacker MScAC (1), Haaniya Ahmed BEngBME (1), Xuanzi Zhou MHSc (1), Maxwell
Wei MSc (1), Naina Sawal MD (1), Marcelo Cypel MD, MSc (1), Aman Sidhu MD (1), Tereza Martinu MD, MHS (1),
Shaf Keshavjee MD (1), Andrew T. Sage PhD

(1) Toronto Lumy Transplant Program, Ajmera Transplant Centre, University Health Network, Toronto, ON, Canada

Introduction & ObjectivesClinical factors known at the time of transplant are associated withraosplant

lung function. Yet, predicting the actyabsttransplant lung function (i.e., FEV1 and FVC) prior to transplant
remains challenging due to the limited information available on the donor lung. Ex Vivo Lung Perfusion (EVLF
can be leveraged to address this gap by providing rich;reggiution dad on donor lungs. Here, we

hypothesize that machine learning (ML) models that integrate continuously monitored;devi&d

measurements of donor lung function can predict-ppassplant FEV1 and FVC.

Methods:Comprehensive breathy-breath physiologidgrofiles were continuously monitored for >1,000
breaths during 97 clinical EVLP procedures resulting in double lung transplants at our centre. The peak lung
function within a year and lung function at one, three, six, nine, and twelve months aftdaitanspe

predicted from this data. The patient cohort was split into a training set (70%) aneoatielst set (30%).
LightGBM, Random Forest, and XGBoost models were trained using nested/alidasion, aggregated via a
voting regressor, and evaledton the heldut test set using mean absolute error (MAE) and mean absolute
percentage error (MAPE) metrics.

Results:The machine learning model predicted peak-astsplant FEV1 within 0.40 L (18%) and FVC within
0.50 L (16%) of observed lung funati. Across all individual timepoints, FEV1 was predicted within ©.37
0.46 L (197 22%) and FVC within 0.49 0.54 L (171 20%) of observed lung function. Shapley analysis
revealed that inspiratory volume, expiratory flow, and dggredicted total lungapacity were important
features influencing postansplant lung function predictions. Additional contributors included E¥éRved
measures of peak inspiratory flow, expiratory time constant, and elastance.

Conclusion:This study demonstrates that ML deis leveraging EVL#lerived donor lung data can accurately
forecast postransplant lung function, supporting a precision medicine approach to donor lung selection and
posttransplant management. Future work will focus on prospective and external galidatwell as

integrating recipiententric features into the model.
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Ventilatory loading and CO2 induced prefrontal cortex activity monitored bydioneain near
infrared spectroscopy (FNIRS)

W. Darlene Reid1,2), Peter Rassam (1), Muhammad Amjad (1), Anson He (3), Michele Lacerenza (4), Androu
Abdalmalak (4), Laurent Brochard (2,5), Antenor Rodrigues (6,7), Dmitry Rozenb&f (8

1. Department of Physical Therapy, University of Toronto, Toronto, ON, @Garadnterdepartmental Division of Critical
Care Medicine, University of Toronto; 3. Kinesiology and Physical Education, University of Toronto; 4. PIONIRS s.r.l,
Milan, 20124, Italy; 5. Keenan Centre for Biomedical Research, Li Ka Shing Knowleddeténdinity Health Toronto,
Toronto, ON, Canada; 6. Ecole de Réadaptation, Faculté de Médecine, Université Laval, Québec, QC, Canada; 7. Ce
de Recherche, Institut Universitaire De Cardiologie Et De Pneumologie de Québec (IUCPQ), Québec; 8GEamrato
Hospital Research Institute, University Health Network, Toronto, ON, Canada; 9. Division of Respirology, Temerty
Faculty of Medicine, University of Toronto; 10. West Park Health Care Centre, University Health Network, Toronto, ON
Canada.

Introduction and Objectives: Inspiratory threshold loading (ITL) or CO2 inhalation induces distinct sensory anc
cortical responses reflected by prefrontal cortex (PFC) processing. This study aimed to examine PFC activati
(by TD-NIRS) and perceptual responsedTL, CO2 inhalation and combined ITL+CO2.

Methods: In a randomized crossover design, 14 healthy participants (266 years) underwent Rest and three *
min tasks: ITL at 20 cmH20, 5% CO2 inhalation, and combined ITL+CO2. Left dorsolateral (dIPFC) and
medial medial PFC (mPFC) activity was quantifigdoxygenated (O2Hb) and deoxygenated hemoglobin

(HHD) levels measured by FNIRS (PIONIRS, Italy). EMG root mean square (RMS) and timing were
evaluated over parasternal intercostals, sternocleidomastoid (SM), scalene and diaphragm. Ventilatory outcol
Borg dyspnea, affective response (S&tisessment Manikin [SAM]) were evaluated at rest and in response to
the three tasks.

Results: Mouth pressure €20 cmH20 was sustained during ITL and ITL+CO2 tasks and meatideth«CO2

was 10 mmHg higher during C@ad ITL+CO2 tasks compared to ITL. All three tasks increased O2Hb and
decreased HHb in the left dIPFC and mPFC. Greater responses were induced by ITL+CO2 and CO2 than ITL
(Figure). EMG RMS during ITL+CO2 and ITL increased in all four muscles comparegstaaRd CO2
(pO.0125). EMG onsets for parasternal, SCM and
CO2. Compared to Rest, dyspnea intensity (00.0
three tasks (dgforaddn@tisksbut di d not

S (
13)

Conclusion: CO alone or combined I TL+CO2 induce:¢
Inspiratory loading induced significant activation of respiratory muscles reflected by EMG and NIRS outcomes
Smaller changes by ITand minimal additive effects of the ITL+CO2 task (compared to CO2) on fNIRS
outcomes may reflect saturation or alternatively, automaticity during sustained ITL.

NIRSBOX cerebral tissue oximeter was provided by PIONIRS, Milan Italy; Funding provideddaytBent of
Physical Therapy.
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Figure. Bar plots O;Hb in mPFK and dIPFC during the 5 min
duration of Rest and three tasks — ITL, CO, and ITL+CO;.

* p<0.001 greater than Rest, ¥ p<0.001 greater than ITL,
t1 p<0.001 or T p=0.014 greater than CO; at. Differences
tested by linear mixed model.
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A Machine Learning Algorithm to Quantify the Amount of Smoking Injury in Donor Lungs
Assessed on Ex Vivo Lung Perfusion

Lielle Ronen (33), Serenddacker MScAC (1,2,4), Lorenzo Del Sorbo MD (1,2,5), Thomas Borrillo (1,2), Micheal
Mclinnis MD (8,9), Dmitry Rozenberg MD PhD (3,7), Marcelo Cypel MEB(6), Shaf Keshavjee MD {3,6), and
Andrew T. Sage PhD {3,6)

1. Latner Thoracic Research Laboratsyi€oronto General Hospital Research Institute, University Health Network,
Toronto, ON, Canada. 2. Toronto Lung Transplant Program, Ajmera Transplant Centre, University HeattrkNet
Toronto, ON, Canada. 3. Institute of Medical Science, Universityoadnto, Toronto, ON, Canada. 4. Department of
Computer Science, University of Toronto, Toronto, ON, Canada. 5.Interdepartmental Division of Critical Care Medicine
Medical and Surgical Intensive Care Unit, University Health Network, Toronto, ON, CaGddlepartment of Surgery,
Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada. 7.Division of Respirology, Temerty Faculty
of Medicine, Ajmera Transplant Centre, University Health Network, Toronto, ON, Canada. 8. University Medgagim
Toronto, Toronto General Hospital, University Health Network, Toronto, ON, Canada. 9. Department of Medical
Imaging, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada

Introduction and Obijectives: Lung transplantation is thet tseatment for endtage lung disease but is limited

by donor lung shortage. While many donor lungs come from individuals with a smoking history, ideal donor
criteria outline a <20 paekear cutoff. Ex vivo lung perfusion (EVLP) provides a unique opmitstdo better
assesssmokilgnduced damage in donor lungs prior to tra
airway resistance threshold for smoking history and developed a machine learning algorithm, termed the
6Smoking | nljlur,y tlondeapt UrSe -ikredyu d eeca t luu regs -résolytiasrmypo ku sn
ventilator traces and biochemical data generated

Methods: Highresolution flow and pressure data were recorded during n=139 (development n=86; validation
n=53)clinical EVLP cases from our institution. Lung airway resistance was estimated via ridge regression usir
the equation of motion for the lung and higdsolution traces. The Sll was developed in Python using an
Extreme Gradient Boosting classifier to ciguish functional differences in donors with no confirmed smoking
history from known active, heavy smokers (>20 pgeérs).

Results: At a validated airway resistance threshold of 0.152 cmH20-min/L, there was a specificity of 100% in
identifying smokersThe Sl achieved an area under the receiver operating characteristic curve of 90% in the
development cohort and 87% in the validation cohort, respectively, in detecting heavy smoking injury in donoi
lungs. The most important EVE&erived feature for deténg smoking injury was lung resistance, which was
significantly higher in donors with a smoking history. Additional predictive features of the model included:
expiratory tidal volumes, expiratory time constants, base excess perfusate levels, and pétfusate

Conclusion: This study presents a novel approach to analyzingdsghution breath profiles from EVLP to
accurately quantify structural damage in donor lungs due to cigarette smoke exposure. The Sl provides a
quantitative metric that can assistselecting donor lungs for transplant.
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Pretransplant Metabolic Phenotype Predicts L.dmegm Survival After Lung Transplantation

Zsofia Rosselli 1,2*, Luca Saccarello 1, Andrea Macedo 1 Thomas Gai€lak@®@in Steinack 1,2, Fabrizio Pumo 1, Nalil
Atasayar 1, Georg Lang 3, Omer Senbaklavaci 3, Isabelle Opitz 2,3, Irina Lea Dubach 1,2 Silvia Ulrich 1,2, Julian Miille
1,2 René Hage 1,2# Macé M. Schuurmansl,2#

1 Division of Pulmonology, University Hospitau#ch, 8091 Zurich, Switzerland 2 University of Zurich, 8032 Zurich,
Switzerland 3 Division of Thoracic Surgery, University Hospital Zurich, 8091 Zurich, Switzerland

BackgroundMetabolic disturbances are common after lung transplantation aadsoeiated with aderse
outcomes. However, the prognostic relevance otiaresplant metabolic phenotype and its temporal
relationship with postransplant survival remain incompletely understood.

Methods:We conducted a retrospective cohort stumtyuding 257 adult lung transplant recipients at a single
tertiary center (201%2024) with followrup up to 10 years. Pteansplant HbAlc and BMI were analyzed in
relation to survival using Cox regression models adjusted for age, sex, diabetes staplantrara, and

underlying lung disease. Tirtependent predictive performance was assessed using ROC analysis at multiple
time points.

ResultsDuring follow-up, 81 deaths occurred, with a median survival of 8.5 years. In multivariable analysis,
both HMA1c (HR 1.41, 95% CI1 1.08.80, p = 0.011) and BMI (HR 1.07 per kg/m2, 95% CI 11014, p =

0.033) were independently associated with mortality. These associations persisted after adjustment for
underlying lung disease, which showed no independent efiieat-dependent ROC analysis demonstrated
moderate predictive ability of HbAlc at 12 months (AUC 0.61) but substantially reduced performance at later
time points (36 months: 0.53; 60 months: 0.52; 120 months: 0.46), indicating a declineteriompyeditive

value. Tacrolimusased immunosuppression was associated with improved survival compared to cyclosporine
(HR 1.69, 95% CI 1.0&.70, p = 0.029), despite less favorable metabolidif@s, including higher HbAlc

levels and greater weight gain.

Conclwsions:Pretransplant metabolic phenotype is an independent predictor of survival after luag trans
plantation, particularly in the early pesansplant period. The declining predictive value over time suggests that
baseline metabolic risk reflects an iaitvulnerability that is subsequently modified by ptyanhsplant factors.
These findings support the integration of metabolic risk assessment isitansplant evaluation and highlight

the need for ongoing metabolic management after transplantation.

The authors declare no potential conflicts of interest with respect to the research, authorship, and/or publicatis
of this article.
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Experiences and Perceptions ofplerson and Online Inhaler Technique Educafiarong
Patients with COPD and Asthma: A Qualitative Descriptive Study

Ali Salman AFTimimi ", Brandon Luui?3, Vanessa Silant Josh Shorg Rogih Andrawes$, Melina Alborzit, Megha .
Masthant, Lee Fidler4, Clodagh Ryan? Shiphra Ginsburg Kirsten Wentlandt®*®, Dmitry Rozenberg?2*.

1. Division of Respirology, University Health Network
University; 3.Temerty Faculty of Medicine, University of Toronto; 4.Division of ResggsolSunnybrook Health

Sciences Centre; 5.Division of Palliative Care, University of Toronto; 6.West Park Health Care Center, UHN. Toronto,
ON, Canada(*Co-first authors; **Caesenior authors)

Introduction and Objectives: Correct inhaler technique is essential for asthma and chronic obstructive pulmon
disease (COPD) management, however, nearly 70% of patients demonstrate critical technical errors. As
healthcare increasingly shifts toward uat delivery, online resources offer a potential supplemental instruction,
but their integration into routine care remains unclear.

Methods: A qualitative descriptive study with adults prescribed maintenance inhalers for asthma or COPD.
Semistructuredmterviews explored patients' experiences, confidence, and knowledge regarding their inhaler
technique, with a focus on exploring their preferences for traditionpgnson healthcare instruction versus
supplementary online video resources.

Results: Thre major themes were identified after interviews with twenty participants (67 + 14 years; 55%
female). 1) Confidence Despite Uncertainties: High baseline confidence masked latent uncertainties. 2) Onlin
Resources as ConfidenB®osting Companions: Prior gagement with online tools was low due to lack of
awareness and mistrust of content not verified by their healthcare team. After viewing standardized videos,
nearly half of participants identified a previously unrecognized error. 3) Provider Opportianit@asgoing
Instruction: Participants expressed a preference for a hybrid care model, with routine technique verified during
clinical visits and emphasized that supplemental digital resources should be endorsed by providers.

Conclusions: Participants eimgsized the value of routine technical checks paired with concise, prueitied
digital resources. Future resources should aim to actively overcome false confidence, address critical educati
gaps, and better support patient-sednagement in a hyidrcare environment.

Funding sources: This work was supported by a grant from the PSI Foundation (Gr&@)R2B receives
research support as the NSA Chair in Respiratory Rehabilitation Research at West Park Healthcare Centre
(University Health Network Conflicts of interest: Speaking honoraria has been accepted by LF (Boehringer
Ingelheim, AstraZeneca, and Pfizer).



Figure for abstract6.

Theme 1: Confidence Despite Uncertainties: Patients often reported high
confidence even though there were critical technique errors and knowledge gaps.

"I've been following the instructions for so many years. |
have great knowledge of use of my inhaler.” (ID 5011)

"It took me a while and a number of different sort of
things just to be sure about certain parts.” (ID 5018).

‘I'm pretty good at it... even if it's not
perfect, | still think it's working.” (ID 5008)

Theme 2: Online Resources as Confidence Boosting Companions: Vetted
educational videos facilitated self-correction and boosted confidence.

[ ™
"It allows you to be able to just go back to the video and watch it over and over...
(whereas) in person, you might forget what has been told to you." (ID 5004)

correctly... reinforcement that | was on the right path." (ID 5005).

[ "(watching the video) made me feel confident that | was doing it J

“I learned from the video that you have to hold your breath after
taking the puff. | didn't know that.” (ID 5020) s P )

Theme 3: Provider Opportunities for Ongoing Instruction: Patients preferred a
hybrid care model that combines routine in-person technique verification with
supplementary provider-endorsed digital resources.

“Video is still highly effective, but to have both (in person
and online education) would even be better. (ID 5011)

assurance that what I'm watching has been reviewed by an MD." (ID 5013).

[ "l trust my MDs and my specialists, so I think the role for them would provide more ]
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Online Resources as a Source of Information and Instrucid@aregivers of Individuals with
Advanced Pulmonary Disease

Alina Sami (1, 2), Samin Khannejad (1), Nicholas Hua (1, 2), Joseph Maasarani (1), Ali Salfriaminail (1, 3), John

Wu (1), Tamires De Mori (1), Josh Shore (1), Megha Masthan (1, 3), EbruKa¥p RoseMarie FraseHaswell (1),
Melina Alborzi (1), Carolina Alba (1), Susan Abbey (1), Lisa Wickerson (4), Daniel Santa Mina (5), Istvan Mucsi (6),
Maya Guha (1), Kirsten Wentlandt (7), Dmitry Rozenberg (1, 3, 8)

1. Toronto General Hospit&®lesearch Institute, University Health Network. 2. Temerty Faculty of Medicine, University
of Toronto. 3. Division of Respirology, Temerty Faculty of Medicine. 4. Toronto Lung Transplant Program, University
Health Network. 5. Faculty of Kinesiolpgnd Physical Education, University of Toronto. 6. Ajmera Transplant Centre
and Division of Nephrology, University Health Network. 7. Department of Supportive Care, Division of Palliative Care,
University Health Network. 8. West Park Health Caratge University Health Network.

Introduction & Obijectives: Informal caregivers of patients with advanced pulmonary disease fill critical
healthcare gaps by assisting patients with medical and personal care. Caregivers often rely on online resour
for guidance; however, these resources have not previously been evaluated for content or quality. We evalua
the content, quality, readability, and actionability of caregiverc i ng r espiratory webs]
Artificial Intelligence (Al) summaries tawentify gaps that could affect caregiver and patient outcomes.

Met hods: The Google search term Ataking care of
consecutive websites aimed at caregivers. Eligible websites (n=31) were sithragurposealeveloped and
evidencebased 28tem content checklist and validated quality assessment tools: modified DISCERN, Global
Quality Scale (GQS), Patient Education Materials Assessment Tools (PEMAT) understandability and

actionability, FlesciKincai d Gr ade | evel, and Flesch Reading Ea
searchresultsa f eature | aunched in 2024 c al-wasdlsofifesadaed far h
comparison.

Results: Median content score was 13/26 (IQRFI®®]). Websites strongly covered areas of disease
education, symptom monitoring, and pulmonary rehabilitation, but had lowest coverage of finances/caregiver
income support, advance care planning, and ratidit sideeffects. Most websites were from industry or-for
profit sources. Googl eds SGE aviuiilityisduices (large eakimediap a t |
sites or forprofits) and missing less common but actionable topics (e.g., finaathes)ce care planning).

PEMAT scores fell below the 70% usability threshold; understandability median 11/17 (~65%; IQR)[2dd
actionability median 3/6 (50%; IQR{2]). Modified DISCERN median was 5/5 (IQR5}, and GQS median

was 3/5 (IQR 23). Readhility (Flesch) median was 54.8 (IQR[4568.1]), approximating reading text of
moderate difficulty (FlesciKincaid grade level: 10).

Conclusion: This study highlights a lack of practical, actionable guidance with online resources (including
Go o gl g farscareyivers of individuals with advanced pulmonary disease. The combination of information
gaps, low actionability, and abovecommended reading levels risk leaving caregivers underprepared.
Improving the actionability and readability of these r@ses may strengthen caregiver confidence and reduce
burden, potentially improving patient outcomes.



This study was partly supported by Academic Health Science Centre Alternative Funding Plan Innovation Fur
University Health Network (UHN)/Ministry of Hdth. Dmitry Rozenberg receives research support from the
National Sanitarium Association Respiratory Rehabilitation Research Chair at West Park (UHN). Alina Sami

received the University of Toronto 2025 CREMS (Comprehensive Research Experience for Stedieats)
funding support.
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Opportunities for Waste Reduction in Thoracentesis: A National Physician Survey

Sheojung Shin, Christine McDonald, Lee Fidler

1. Department of Medicine, University of Toronto iversity of Toronto/Sunnybrook Health Sciences Center, Toronto,
Canada 3. University of Toronto/Sunnybrook Health Sciences Center, Toronto, Canada

Rationale: Thoracentesis procedures generat st. wa st

Objective: This study aimed to evaluate the equipment used during thoracentesis procedures, the waste gene
for these procedures, and assess physician attitudes towards waste generation in thoracentesis procedures.

Methods: A succinct survey atzcterizing variability in thoracentesis procedure equipment and waste
generation along with perspectives of physicians was created by three practicing clinicians regularly performir
thoracenteses. This survey was reviewed by five separate content éxpetsécal sensibility testing and

revised before distribution to physician members of the Canadian Thoracic Society procedural subgroup.

Results: A total of 26 respondents participated in the survey (34% response rate). Respondents included
respirologsts (65%) and interventional pulmonologists (35%), predominantly practicing in univeffdigted
centres (92%). These are chest physicians who frequently perform thoracentesis, with 58% of respondents
performing more than 50 thoracenteses per yedf.offthe respondents report they are involved in procurement
of materials. Most participants (64%) report using kits instead of individual components to perform
thoracentesis. The majority of respondents routinely discard unused materials during atéssa(31%).

Many participants indicate that environmental sustainability is somewivatry important to them (81%). Half
(50%) of participants indicate that the knowledge of environmental impact of products would be very or
extremely influential abouthoice of thoracentesis materials. Nearly a quarter of respondents report that they h
no confidence in appropriate sorting of waste generated in a thoracentesis procedure.

Conclusions: Chest physicians who perform thoracentesis report heterogengitypment use, with low
confidence in appropriate waste sorting. The majority use kits with frequent waste of onategdls. Overall,
participants indicated that environmental sustainability is important to their practice and knowing more about t
carbon footprint of materials may impact their choice in product procurement for thoracentesis procedures.
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Baseline Oscillometry Associated With Baseline Lung Allograft Dysfunction (BLAD) In Lung
TransplanRecipients
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1. Biostatistics Division, Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada 2. Division of
Respirology Department of Medicine, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada 3.
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Lung Transplant Program, University Healletwork, University of Toronto, Toronto, ON, Canada

Background: Baseline lung allograft dysfunction |
LLN after lung transplant, is associated with impaired survival. Patients with underlyensfitil lung disease

have an increased risk for BLAD. Lower reactance (Xrs) on oscillometry (Osc) is observed in BLAD comparec
with nonBLAD patients. The prevalence of concurrent airflow obstruction is not known. The current study
investigated whethehé baseline oscillometry and prevalence of airflow obstruction and restriction differs
between BLAD and neBLAD.

Methods: The cohort included 596 double lung transplant recipients recruited at the first outpatient visit from
2017 to 2024 with minimum flow-up of 2 years. Osc was conducted prior to spirometry+plethysmography.
Statistical analysis was conducted using pairwise comparisons.

Results: BLAD (n=162) have lower baseline FEV1 (64+12% vs. 103+£17%, p<0.001), lower FVC (66+12% vs.
98+11%, p<0.00}) lower TLC (66+13% vs. 86+13%, p<0.001), and achieved baseline (i.e. highest) values
earlier (159 [70, 317] days vs. 210 [93, 461,p<0.001] days) compared-BLAdNn (n=434). BLAD had greater
prevalence of airflow obstruction (FEV1/FVC<LLN; 14% (n=28)M8% (n=8)), and restriction (TLC<LLN;

88% (n=119) vs. 34% (n=116)) compared to4BiAD. Baseline Osc were worse in BLAD compared to-nhon
BLAD, with lower X5 zscore §1.16+1.48 vs:0.01+£1.02,p<0.001), higher (0.38[0.17,0.70] vs.
0.19[0.01,0.40],p0.001), and higher Ax (8.7[5.8,13.5] vs. 4.9[3.2,7.3],p<0.001). Baseline (i.e. best) Osc was
achieved earlier than spirometry, approximately 3 months after transplant, with significant differences betwee
the BLAD and norBLAD group. In adjusted multivaable logistic regression, baseline R5;F&% X5, and Ax

were each independently associated with BLAD (all p < 0.05).

Conclusions: Baseline oscillometry differs significantly between BLAD andBigkD. Spirometry showed
higher prevalence of airfloebstruction in BLAD than noBLAD, which was further supported by the higher
baseline R8L9 and AX; and lower X5 in the BLAD group

Thank you to Dr. Chow, Anne Fu and everyone in Chow Lab for all your guidance and support with this projec
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Mitochondrial Transplantation For The Recovery Of Donor Lungs Subjected To Prolonged
Warm Ischemia: A Novel Strategy To Expand The Donor Pool For Transplantation
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Oliveira (1), Catherine A Belissimo (1), Jenny Yune (1,2), Aizhou Wang (1), Sarah E Hogan (3), Thomas H Petersen (3
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1. TGHRI, UHN, Toronto, Ontario, Canada; 2. University of Toronto, Toronto, Ontario, Canada; 3. Department of
Regenerative Medicine, United Therapeutics Corporation, Durham, North Carolina, USA

Introduction & Objectives: Lung utilization rates from uncontrolled donation after circulatory death (uUDCD)
remain exceedingly low due to concerns regarding severe injury resulting from prolonged warm ischemia (WI
Mitochondrial transplantation (MT) is annovative strategy that involves the direct transfer of viable
mitochondria into damaged cells, heralding a new era of regenerative medicine. This study evaluates the
potential of MT therapy to recover Vifljured donor lungs in a porcine ex vivo lungfpsion (EVLP) model

and explores potential mechanistic underpinnings.

Methods: During Efficacy phase (Phase 1), donor lungs (n=5/group) subjected to circulatory death, 3h of WI,
and 12h of static preservation at 10°C were randomized to receive inttavdd€(MT group) or vehicle

solution (control) at 3 time points: at flushing during harvest, upon initiation of EVLP, and at 1h of EVLP (Fig.
1A/B). Lungs were assessed on EVLP for 6h, and perfusate and tissue biopsies were collected. High resoluti
resprometry (HRR) was performed on pdsYLP lung tissue samples to assess mitochondrial oxygen
consumption rates. In the Mechanistic phase (Phase 2), mitochondrial aliquots were inactivated prior to
administration (n=4, MTi group), aiming at informing wheth@tochondrial viability is required for benefits on
EVLP.

Results: MT in WAinjured lungs led to superior performance on EVLP (Fig. 1C), including higher delta PO2
(P=0.04), higher dynamic compliance (P=0.01), lower glucose consumption (P=0.09) plalveetfusate loss
(P<0.01), and lower W/D ratios (P<0.01). HRR demonstrated higher maximal respiratory capacity in MT grou
compared to controls (Fig. 1D, P=0.04). PESILP tissue samples in MT group showed lower levels &,IL

TNF-U, a-8 @®<0I0%) Mitochondrial inactivation prior to MT (MTi) abolished most functional benefits of
MT (Fig. 2).

Conclusion: MT effectively promoted functional recovery of donor lungs subjected to WI, achieving similar
parameters to those of organs normally accepteundosplant. Importantly, most treatment effects are specific
to metabolically viable mitochondria.

CIHR; Mitochondrial Innovation Initiative (Mito2i)
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