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The present online supplement highlights the poster abstracts selected 
for presentation at the 4th Annual Canadian Respiratory Conference 
(CRC) held in Niagara Falls, Ontario, in April 2011. The CRC is a 
partnership initiative of the Canadian Thoracic Society, Canadian 
Respiratory Health Professionals, The Lung Association and the 
Canadian COPD Alliance, and has become the premiere national 
educational and scientific meeting for the respiratory community in 
Canada. I would like to acknowledge the leadership and expertise of 
the Scientific Committee, our conference speakers and abstract pre-
senters, all of whom contributed to the delivery of an excellent pro-
gram. The next Canadian Respiratory Conference will be held in 
Vancouver, British Columbia, April 26 to 28, 2012 (www.lung.ca/crc). 
We look forward to seeing you there.

Rob McFadden, Chair
Canadian Respiratory Conference Scientific Committee

Le présent cybersupplément fait ressortir les résumés par affiche sélec-
tionnés en vue d’être présentés au 4e Congrès canadien sur la santé 
respiratoire (CCSR) annuel, qui s’est déroulé à Niagara Falls (Ontario) 
en avril 2011. Le CCSR, un partenariat entre la Société canadienne de 
thoracologie, les Professionnels canadiens en santé respiratoire, 
L’Association pulmonaire et l’Alliance canadienne sur la MPOC, est 
devenu le principal congrès scientifique et de formation national pour 
la communauté des soins respiratoires au Canada. Je tiens à souligner le 
leadership et les compétences du comité scientifique, des conférenciers 
et des présentateurs de résumés, qui ont tous contribué à l’excellence du 
programme. Le prochain Congrès canadien sur la santé respiratoire aura 
lieu à Vancouver (Colombie-Britannique) du 26 au 28 avril 2012 
(www.poumon.ca/crc). Nous avons hâte de vous y rencontrer.

Rob McFadden, président,
Comité scientifique du Congrès canadien sur la santé respiratoire

A Breath of Fresh Air / Une bouffée d’air frais
Abstracts from the 2011 Canadian Respiratory Conference 

Résumés du Congrès canadien sur la santé respiratoire 2011
April 28–30, 2011 

Niagara Falls, Ontario
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Presenting Author / 
Auteur Présentateur Abstract Title / Titre d’abrégé Page
Castellanos Penton, 

Patricia
Role of Spleen Tyrosine Kinase (SYK) in Allergen-Induced Airway Hyperresponsiveness in a Chronic Murine Model of Asthma 5A

Khanna, Nivedita Syk Mediates Air Pollution-Induced Airways Hyperresponsiveness 5A
Mura, Marco Gene Expression Profiles Distinguish Usual Interstitial Pneumonia from Non-Specific Interstitial Pneumonia 5A
Nazerali-Maitland, Alasdair The Use of Lambs Chests in Chest Drain Insertion Simulation 6A
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Improved Bioavailability of Epoxy-Eicosatrienoic Acids Reduces TP-Receptor-Agonist-Induced Tension in Human Bronchi 7A
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Evans, Jessica COPD Surveillance in Canada: An Update 7A
Marshall, Laura Validation of a Survey-Based Method to Assess Asthma Control 7A
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Stream 3: COPD and Asthma: Treatment and Biomarkers / Séance 3: MPOC et asthme: traitement et marqueurs biologiques
Bendiak, Glenda Investigation of Residual Lung Inhomogeneity in Well-Controlled Asthmatics 10A
Day, Anna Chart Review Initiative to Evaluate the Management of Severe Asthma in Canadian Clinical Practice 10A
Gershon, Andrea A Comparison of the Effectiveness of Inhaled Long-Acting Beta-2-Agonist and Long-Acting Anticholinergic Medication  in 

Chronic Obstructive Pulmonary Disease (COPD)
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Nguyen, Sébastien Integrated Approach to Diagnosis of Associated Occupational Asthma and Rhinitis 11A
Risebrough, Nancy Roflumilast (DAXAS™) for the Treatment of COPD in Canada: Value for Money? 11A
Rumball, Jane Clinical Characteristics of Women with Menstrual-Linked Asthma 11A
Smith, Benjamin The Fraction of Exhaled Nitric Oxide as a Predictor of Exacerbation Among Severe Asthmatics 11A
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Tkacova, Ruzena Integrating Lung and Plasma Expression of Pneumo-Proteins in Developing Biomarkers in COPD: A Case Study of Surfactant 
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To, Teresa Association Between Changing Smoking Status and Asthma Symptom Control: A Longitudinal Observational Study 12A
Vethanayagam, Dilini Psychosocial Comorbidity in Severe Asthma: Experience from a Regional Severe Asthma Center in Western Canada 12A

Stream 4: Promoting Lifestyle Interventions / Séance 4:  Promotion d’interventions sur les habitudes de vie
Presenting Author / 
Auteur Présentateur Abstract Title / Titre d’abrégé Page
Farooqi, Nighat Changes in Body Weight and Physical Performance after Receiving Dietary Advice in Patients with Chronic Obstructive 

Pulmonary Disease: One Year Follow-Up
13A

Hampson, Christine A Shared Voice: Engaging First Nations and Inuit Communities in the Development of Culturally Appropriate Asthma and 
Allergy Education Materials and Resources for Youth and their Families

13A

Herbert, Rosemary Testing an Empowerment Intervention to Help Parents Make Homes Smoke-Free: A Randomized Controlled Trial 13A
Morisset, Julie Self-assessment in Asthma Control Before and After Patient Education 14A
Rennie, Donna Assessing Continuing Education Needs of Asthma Educators: What are the Priorities? 14A
Simons, Elinor How Does the Timing of Home Environmental Tobacco Smoke Exposure During Childhood Affect the Age of Asthma Development? 14A
Walker, Shannon Awareness of Risk Factors and Attitudes Towards Lung Disease Among Canadians Most at Risk 14A
Walkerley, Shelley Smoker’s Preference for Pharmacological and Behavioural Cessation Treatments 15A
Zarins, Sherry Effects of Integrating Regular Exercise with Smoking Cessation Support on Smoking Abstinence and Physical Activity Levels: 

A Study of the Quit and Get Fit Program
15A

Stream 5: Pulmonary Rehabilitation / Séance 5: Réadaption pulmonaire
Beauchamp, Marla Optimal Duration of Pulmonary Rehabilitation for Individuals with COPD: A Systematic Review 15A
de Sousa Sena, Riany Does a Pulmonary Rehabilitation Program influence BODE Index Scores of COPD Patients? 16A
Harkness, Howard Valved Holding Chamber (VHC) with Inspiratory Flow Indicator as Patient Feedback Aid Has Equivalence to Pressurized 

Metered Dose Inhaler (pMDI) Alone Based on Therapeutically Beneficial Portion of Dose
16A

Helm, Denise Characteristics of Lung Transplant Rehabilitation Programs in Canada 16A
Jenkins, Heather Effectiveness of Involuntary Breath Stacking in Children with Neuromuscular Disease 17A
Langford, Stan Patient’s Ability to Determine When to Replenish their Inhalers (pMDI) 17A
Nonoyama, Mika Cardiac Rehabilitation and Respiratory Comorbidities: Characterization and Comparison of Aerobic and Functional Profiles –  

A Retrospective Review
17A

Overend, Tom Comparing Adult Suctioning Practices Among Physiotherapists, Respiratory Therapists and Nurses 17A
Wickerson, Lisa Physical Activity in Lung Transplant Candidates 18A

Stream 6: Mycobacterial Diseases / Séance 6: Maladie mycobactérienne
Adanijo, Abiola Olukemi Treatment of Latent Tuberculosis Infection Diagnosed During Pre-Employment Screening in Healthcare Workers: A UK 

Experience
18A

Liu, I-Lan Screening for Latent TB Infection During Annual Physical Examination Among Occupational Employees 18A
Miller, Laura Contrast Echocardiography for Shunt Assessment in Hereditary Hemorrhagic Telangiectasia: Is There Need to Standardize 

Process for Patient Safety?
19A

Nadarajah, Thanu A Late Complication of Yesterday’s Tuberculosis Management 19A
Patel, Reshma Identifying Miliary TB: A Case-Note Review of Acute Admissions to University College Hospital, London 19A
Pravinkumar, Egbert Intensive Care Unit Resource Utilization for High Dose Interleukin-2 Therapy: A Three-Year Experience from a Large Oncologic 

ICU
19A

Vidyasankar, Gokul Case Study: A Severe Case of Mycobacterium Avium Complex Infection 20A
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Evans, Rachael Properties of Self-Paced Walking: A Patient-Goal Orientated Assessment 20A
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LeBlanc, Carole A Comparative Pilot Study of the Efficacy of Three Portable Oxygen Concentrators during a Six-Minute Walk Test in Patients 
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21A

Lellouche, François FreeO2: Closed-Loop Adaptation of Oxygen Flow Based on SpO2 Evaluation in Healthy Subjects with Induced Hypoxemia 21A
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Lellouche, François FreeO2: Closed-Loop Automatic Titration of Oxygen Flow Based on SpO2 Evaluation in COPD Patients During Endurance 
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22A

Pikaluk, Brendan Physiological Correlates of High-Level Functional Performance in COPD 22A
Woon, Lynda Field Tests Elicit Similar Oxidative and Cardiac Demands as Cycle Ergometry Tests in Chronic Obstructive Pulmonary Disease 23A
Yurach, Madison Development of a Supramaximal Interval Exercise Protocol in Patients with COPD: Effects on Work Performed and Ventilatory 

Limitations
23A

Stream 8: Pediatrics / Séance 8: Pédiatrie
Bendiak, Glenda Alveolar Nitric Oxide Concentrations are Increased in Immunocompromised Children Following Solid Organ Transplantation 23A
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Ducharme, Francine High Physician Adherence to Phenotype-Specific Asthma Recommendations but Large Variability in Phenotype Recognition in 
Children

23A

Foty, Richard The Association Between Mode of Transportation to School and Asthma in Children: Are Children with Asthma More Likely to 
Be Driven to School?

24A

Kirk, Valerie Automated Pressure Titration using an AutoCPAP Device in Children with Sleep Apnea 24A
Thavagnanam, Surendran Effects of Raised Volume Rapid Thoracic Compression on Subsequent Measurements of Infant Flow 24A

Stream 9: Living with Respiratory Disease: Patient and Caregiver Perspectives / Séance 9: Vivre avec une maladie 
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Presenting Author / 
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Day, Anna The Impact of Education on Self-Management in a Specialized Gender and Airways Program (GAP) 25A
Duff, Miriam “The Thing in My Neck”: Children and Youth Speak about Life with Respiratory Technology 25A
Duff, Miriam Riding the Rollercoaster: Parents Describe Life with a Child on Home Ventilation and Approaches Used by Health Service 

Providers that “Work For Them”
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Basic Research / Recherche Fondamentale

Role oF Spleen TyRoSine KinASe (SyK) in AlleRgen-
indUCed AiRwAy HypeRReSponSiveneSS in A 
CHRoniC MURine Model oF ASTHMA
patricia Castellanos penton1, Michelle l north2, nivedita Khanna1, 
Xiaomin wang1, Jeremy A Scott2, Chung-wai-Chow1

1division of Respirology and Multi-organ Transplant, department 
of Medicine, University of Toronto; 2gage occupational and 
environmental Health Unit, St Michael’s Hospital Research Centre, 
Toronto, on
RAtiONAle: Spleen tyrosine kinase (Syk) plays an important role in 
the pathogenesis of asthma.
Objective: To evaluate the role of Syk in an allergen-induced airway 
inflammation and airway hyperresponsiveness (AHR) in a chronic murine 
model of asthma.
MethOds: Female BALB/c mice were sensitized by intraperitonial 
injection to ovalbumin on days 0 and 7. OVA-sensitized mice were 
then randomly challenged to 2.5% nebulised OVA (OVA/OVA) or 
PBS (OVA/PBS) on two consecutive days every two weeks until 
week 12. We evaluated physiologic responses using FlexiVent system 
(Scireq Inc. Montreal QC) to measure airway resistance, total lung 
volume and compliance, and methacholine (MCh) responsiveness. 
Lung tissue homogenates were analyzed with protein biochemistry to 
determine changes in Syk expression between control and experimental 
groups. Lungs were harvested for histological determination of leuko-
cyte recruitment and Syk localization. The role of Syk was evaluated by 
using a Syk selective inhibitor, NVP-QAB-205, which has been well-
defined pharmacologically.
Results: Syk expression is localized to the airway epithelium of the lung 
and inflammatory cells. Expression of Syk is increased in OVA-sensitized 
and OVA-challenged (OVA/OVA) mice when compared with control 
(OVA/PBS). The augmentation of Syk expression corresponds with the 
increase in the responsiveness to MCh in OVA/OVA mice. Intratracheal 
administration of nebulized Syk inhibitor NVP-QAB-205 was effective at 
abrogating the augmented airways responsiveness to MCh in the chronic 
OVA-sensitized and -challenged (OVA/OVA) mice without affecting the 
underlying pulmonary function or MCh-responsiveness in the control 
OVA-sensitized and PBS-challenged (OVA/PBS) mice.
cONclusiON: Syk plays a functional role in the development of AHR and 
airway inflammation in a murine chronic model of asthma. Thus Syk inhibi-
tion may be an important therapeutic target for the treatment of asthma.
supported by: GlaxoSmithKline Collaborative Innovative Research Fund

SyK MediATeS AiR pollUTion-indUCed AiRwAyS 
HypeRReSponSiveneSS
n Khanna1,2, X wang1,3, JA Scott1,2,4,5, Cw Chow1,3

1department of Medicine; 2divisions of occupational and 
Respiratory Medicine; 3divisions of Respirology and Multi-organ 
Transplant; 4Keenan Research Centre in the li Ka Shing Knowledge 
institute and the gage occupational and environmental Health 
Unit, St Michael’s Hospital; 5division of occupational and 
environmental Health, dalla lana School of public Health, 
University of Toronto, Toronto, on
RAtiONAle: The spleen tyrosine kinase (Syk) is a key immunoregulatory 
signaling mediator in airway epithelial cells. Exposure to air-borne particu-
late matter (PM) is associated with exacerbations of asthma. Syk has recently 
been implicated in airways inflammation and hyper-responsiveness in a 
murine model of asthma. The role of Syk in air pollution-related immunopa-
thology has not been studied to date. Our recent in vitro studies have shown 
that exposure of airway epithelial cells to PM induced activation of Syk, 
resulting in Syk-dependent phosphorylation of Jnk and Akt and production 
of VEGF and IL-8. PM also triggered a positive Syk-dependent paracrine 
effect on proliferation of human bronchial smooth muscle cells. In the pres-
ent study, we investigated the role of Syk in the PM-induced effects on 
inflammatory changes and airways hyperresponsiveness in vivo.

MethOds: Syk was conditionally knocked-out in Sykfl/fl//
CreRosa26ERT2 mice by gavage with tamoxifen (20 mg/kg in sunflower 
oil vehicle; Sfo), on days 1-5, 15-19. On day 29 conscious animals, 
restrained in a nose-only exposure system, were exposed to PM (200-
300 µg/m3) for 4 hours using the Harvard Ambient Particle Concentrator. 
Pulmonary responses to methacholine (MCh) were assessed using the flex-
iVent. Tissues were collected for Western blotting, histology, immunohis-
tochemistry, and bronchoalveolar lavage for cell counts.
Results: Treatment with tamoxifen resulted in complete knockdown of 
Syk in Sykfl/fl//CreRosa26ERT2 mice, as confirmed by Western blotting 
and confocal imaging of lung sections. In vivo exposure to PM induced 
airways hyperresponsiveness to MCh in Sfo treated animals, which was 
attenuated in the Syk knockdown mice (p<0.0001, n=15/group).
cONclusiONs: In vivo knockdown of Syk prevented PM-induced 
exacerbation of airway responsiveness to MCh. Thus, Syk could play a 
functional role in the effects of air pollution on airway epithelial cell acti-
vation and function, and may be a potential therapeutic target for better 
management of respiratory symptoms in susceptible populations.
Financial support: CIHR, Boehringer Ingelheim, Germany

gene eXpReSSion pRoFileS diSTingUiSH USUAl 
inTeRSTiTiAl pneUMoniA FRoM non-SpeCiFiC 
inTeRSTiTiAl pneUMoniA
Marco Mura1, John T granton1, lianne Singer1, Shaf Keshavjee2, 
Marc de perrot2
1division of Respirology; 2division of Thoracic Surgery, Toronto 
general Hospital, University of Toronto, Toronto, on
RAtiONAle: Usual Interstitial Pneumonia (UIP) and Non-Specific 
Interstitial Pneumonia (NSIP) are among the most common forms of 
interstitial lung disease (ILD). The clinical/radiographic distinction may 
be challenging. Although better prognosis and response to therapy have 
been reported for NSIP compared to UIP, both conditions still represent a 
common indication for Lung Transplantation (LTx).
MethOds: Among 116 ILD patients who underwent LTx between 2001 
and 2008, RNA was extracted and hybridized to the Human Gene 1.0 set 
array (Affymetrix) from explanted lungs in 26 patients with confirmed 
histological diagnosis and typical CT features of UIP, and from 13 subjects 
with confirmed histological pattern of NSIP in the native lungs. Cases 
with mixed UIP/NSIP or different patterns, and UIP cases with atypical 
radiographic features were excluded. Microarray analysis included 
Significance analysis of Microarray (SAM) and Ingenuity Pathway 
Analysis. Differentially expressed genes were identified based on a fold 
change ≥1.5 and a q value (false discovery ratio) <0.05.
Results: NSIP patients were significantly younger (p<0.001) than UIP 
subjects. No significant differences in pulmonary function tests, exercise 
capacity or pulmonary artery pressures were observed. Distinct gene signa-
tures were found. SAM, Network, Function and Pathway analysis showed 
that the genes with increased expression in UIP were involved in epithelial 
injury, cell death, tissue fibrogenesis and abnormal remodelling (Insulin-
Like Growth Factor Binding Protein 5, MMP1, MMP7, MMP13, 
Osteopontin, Keratin 6C, 17, 19, 23). NSIP was characterized by genes 
involved in inflammatory response, chemotaxys, innate immunity and 
Interferon signaling (Heme oxygenase 1, PTX3, Endocan, Surfactant 
Protein D, Complement Component 5).
cONclusiONs: Genome-wide gene expression profiles clearly distinguish 
UIP from NSIP and point to a different pathogenesis, namely epithelial-
driven fibroblast proliferation in UIP and alveolitis evolving to a fibrotic 
response in NSIP. Gene signatures could potentially be used to differentiate 
NSIP from UIP.
Financial support: Roche Multi Organ Transplant Academic Enrichment 
Fund; Lawson Scholarship
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THe USe oF lAMBS CHeSTS in CHeST dRAin inSeRTion 
SiMUlATion
Alasdair nazerali-Maitland
department of internal Medicine, Queen’s University, Kingston, 
on
Additional contributors: Caroline Ming, Mitchell goldenberg, 
nadim Jiwa
St george’s University of london, london, United Kingdom
RAtiONAle: In an attempt to familiarize medical trainees with chest 
drain insertion, we sought to find a successful way of instructing students 
with its insertion technique.
MethOds: Students were given a thirty-minute lecture on chest anat-
omy, indications for insertion and then the insertion was demonstrated. 
Students were then taught the Seldinger (tube over guide-wire) technique 
and also the surgical drain (directly-visualized) insertion technique in a 
one-hour lab session. No direct comparison was made between other popu-
lar simulation mediums (such as plastic models or pork back ribs) nor then 
were students subsequently directly observed inserting tubes on actual 
patients.
Results: The students were instructed then monitored and scored on 
successful insertion in the pleural space by an examiner informally. In dis-
cussion it was felt that the tactile feedback from the lamb’s carcasses dem-
onstrated outstanding anatomical correlation and also demonstrated 
similar difficulties to human chest drain insertion. Both the anterior and 
mid-axillary lines were clearly visualized as well as the costal margins. 
There was also the opportunity to demonstrate administration of local 
anaesthetic agents as well as one of the most common pitfalls of chest tube 
insertion: “hitting the bone”. The session was received very well and positive/
constructive/critical feedback revealed that the session was the appropriate 
length with both an appropriate amount of time spent on instruction and 
demonstration. Feedback also revealed that the students felt comfortable 
with the equipment used.
cONclusiON: Lamb’s thoraces are a superb medium for simulation-
based instruction of chest tube insertion. The use of an animal model has 
its benefits with respect to anatomical realism and the tactile realism of 
feeling actual muscle and bone. It likely provided a good stepping-stone 
between abstract classroom insertion instruction and hospital patient 
insertion. It would be a useful follow up note to suggest a head-to-head 
comparison of common chest tube insertion plastic trainers with animal 
models.

HypeRTRopHiC AiRwAy SMooTH MUSCle MASS 
CoRRelATeS wiTH inCReASed AiRwAyS 
ReSponSiveneSS in A CHRoniC MURine Model oF 
AlleRgiC ASTHMA
Michelle l north1,2, pamela J plant1,3, Andrew ward3, Michael 
ward1,3*, nivedita Khanna1,2, Judy Correa1,3, Jeremy A Scott1,2,3, 
Jane Batt1,3

1department of Medicine, University of Toronto; 2gage 
occupational and environmental Health Unit, dalla lana School of 
public Health and department of Medicine, University of Toronto; 
3Keenan Research Centre, li Ka Shing Knowledge institute,  
St Michael’s Hospital, Toronto, on
*Deceased
RAtiONAle: The increase in airway smooth muscle (ASM) mass 
observed in asthma results from muscle hypertrophy and hyperplasia, yet 
there is little evidence correlating these changes with functional effects.
MethOds: We performed a ventilator-based assessment of respiratory 
mechanics and responsiveness to methacholine in murine models of acute 
(3 wk) and chronic (12 wk) ovalbumin-induced airway inflammation. 
Using the Flexivent system and constant-phase modeling to differentiate 
between airway and peripheral tissue responses, we correlated functional 
changes (airways Newtonian resistance [RN], peripheral tissue resistance 
[G] and elastance [H]), with the relative contribution of bronchial smooth 
muscle cell proliferation, hypertrophy and apoptosis to increased ASM 
mass.
Results: Indices of increased airways hyper-reactivity were observed in 
both the acute and chronic models. Morphometric analyses of treated 

(ovalbumin-sensitized and –challenged; OVA/OVA) and control (ovalbu-
min- sensitized and saline-challenged; OVA/PBS) lungs, showed an 
increase in ASM area of chronic, but not acute, OVA/OVA mice, which 
correlated directly with the airways Newtonian resistance in response to 
methacholine. In contrast, in the acute model, none of the parameters of 
responsiveness to methacholine correlated with the airway smooth muscle 
content. Rather, the acute model exhibited significantly greater active 
proliferation of bronchial smooth muscle, which correlated with increased 
parameters of peripheral lung tissue dampening and elastance; concomi-
tant diminished apoptosis was also observed. This response resolved com-
pletely in the chronic 12 week model where the increased muscle mass that 
was laid down demonstrated hypertrophic growth.
cONclusiONs: We demonstrate a distinct temporal response in 
murine airways to antigenic challenge with ASM proliferation and dimin-
ished apoptosis occurring in the acute model, leaving a hypertrophied 
ASM mass that correlates with increased airways Newtonian resistance in 
chronic OVA/OVA treated mice. Identification of a functionally relevant 
hypertrophic smooth muscle mass highlights the possibility of regulation of 
airway muscle hypertrophy as a novel therapeutic target in asthma.
Financial support: This research was supported by the Canadian Institutes of 
Health Research (operating grants to JB and MW), Keenan Centre Summer 
Student Research Award, St Michael’s Hospital (AW), AllerGen NCE and 
National Sanatorium Association (JAS), and CIHR/Ontario Thoracic Society 
Doctoral Awards (MN)

StachybotryS chartarum (S chartarum, THe BlACK 
Mold) AlTeRS eXpReSSion oF pUlMonARy 
SURFACTAnT pRoTeinS in FeTAl RAT lUng CellS
gF pollard, JA Thliveris, A Shaw, l-p Choo-Smith, Je Scott
Faculties of Medicine and dentistry, University of Manitoba and the 
Manitoba institute of Child Health, Biology of Breathing group and 
the nRC Biodiagnostics institute, winnipeg, MB
Moulds are constant contributors to air pollution particularly to air quality 
in buildings. The spores themselves or their volatile organic products are 
present in variable amounts in almost all environments, particularly in 
buildings affected by flooding. These moulds and products can account for 
the sick building syndrome and have been tied to such occurrences as the 
outbreak of pulmonary hemosiderosis in infants in Cleveland several years 
ago.
RAtiONAle: While past studies have focused on the effects of S char-
tarum spores on surfactant in terms of composition and quantity, very little 
has been done to investigate the effects of S chartarum toxins on surfactant 
protein expression in the developing lung. The results of these studies will 
establish an in vitro model for monitoring environmental toxins and pro-
vide a knowledge base to be utilized in future studies.
MethOds: S chartarum toxins obtained by agitating spores in saline were 
incubated with cultures of several cell types. Lung A549 cells, a continu-
ously growing cell line derived from surfactant producing type II alveolar 
cells, isolated fetal lung type II cells and fetal lung fibroblasts were used. 
MTT formazan assays were employed to test cell viability. The synthesis 
and release of the predominant surfactant protein A (SP-A), which is 
involved in reducing surface tension, and surfactant protein B (SP-B) 
involved in shuttling phospholipids between surfactant subcompartments 
was also assessed. Antibodies to these proteins (available commercially) 
and western blotting results were used to assess the quantity of protein 
produced by the various cell types. Electron microscopy was used to exam-
ine changes in cellular structure of control and S chartarum-treated cells.
cONclusiONs: Exposure to the S chartarum toxins had negative 
effects on fetal lung epithelial cells and their ability to produce pulmonary 
surfactant. S. chartarum toxins induce deleterious changes to the develop-
ing fetal lung in terms of expression of SP-A and SP-B as well as to the 
surface tension reducing abilities of their produced pulmonary surfactant. 
However ultrastructurally no spore associated changes were apparent in 
the isolated lung cells.
Financial support: NSERC, Biology of Breathing Group, Manitoba Institute 
of Child Health
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iMpRoved BioAvAilABiliTy oF epoXy-eiCoSATRienoiC 
ACidS RedUCeS Tp-ReCepToR-AgoniST-indUCed 
TenSion in HUMAn BRonCHi
Farid yannick Senouvo1, yacine Tabet1, Caroline Morin1,  
Roula Albadine2, Chantal Sirois3, eric Rousseau1

1le Bilarium, department of physiology and Biophysics; 
2department of pathology; 3Service of Thoracic Surgery; Faculty of 
Medicine and Health Sciences, Université de Sherbrooke, 
Sherbrooke, QC
Epoxy-eicosatrienoic acid and thromboxane A2 are arachidonic-acid 
derivatives. The former has initially been defined as an epithelium-derived 
hyperpolarizing factor (EDHF) displaying broncho-relaxing (4) and anti-
inflammatory properties, as recently demonstrated (Morin et al 2009), 
whereas thromboxane A2 induces vaso- and bronchoconstriction upon 
binding to TP-receptor. Epoxy-eicosatrienoic acids, however, are quickly 
degraded by the soluble epoxide hydrolase (sEH) into inactive diol com-
pounds. The aim of this study was to investigate the effects of 14, 15-epoxy-
eicosatrienoic acid (EET) on TP-receptor activation in human bronchi. 
Tension measurements performed on native bronchi from various species, 
acutely treated with increasing 14, 15-EET concentrations, revealed spe-
cific and concentration-dependent relationships as well as a decrease in the 
tension induced by 30 nM U-46619, used as a synthetic TP-receptor ago-
nist. Interestingly, acute treatments with 3 µM MS-PPOH, an epoxygenase 
inhibitor, which minimizes endogenous production of EET, resulted in an 
increased reactivity to U-46619. Furthermore, we demonstrated that 
chronic treatments with t-AUCB, a sEH inhibitor, reduced human bronchi 
reactivity to U-46619. During our tension measurements, we also observed 
that human bronchi generated small-amplitude contractions; these sponta-
neous activities were reduced upon acute 14, 15-EET treatments in the 
presence of t-AUCB. Altogether, these data demonstrate that endogenous 
and exogenous 14, 15-EET could interfere with the activation of 
TP-receptors as well as with spontaneous oscillations in human-airway 
smooth-muscle tissues.
This work was supported by a grant from the Faculty of Medicine and Health 
Sciences and the CRC E-LeBel of the CHUS to E.R.

epidemiology of lung diseases / 
épidémiologie de Maladies pulmonaires

Copd SURveillAnCe in CAnAdA: An UpdATe
evans J, McRae l, Bancej C
Chronic disease Surveillance division, public Health Agency of 
Canada, ottawa, on
RAtiONAle: It was estimated that national COPD prevalence based on 
self-reported diagnosis was underestimated by as much as 50%. The Public 
Health Agency of Canada’s (PHAC) chronic respiratory disease surveil-
lance program has recently expanded COPD surveillance to include the 
use of health administrative data and spirometry measures.
MethOds: Estimates of self-reported diagnosed COPD were obtained 
from the 2008 Canadian Community Health Survey (CCHS), which 
sampled 62,187 individuals aged ≥12 years. Spirometry measures were 
obtained from the 2007-2009 Canadian Health Measures Survey, which 
sampled 5604 individuals aged 6 to 79 years. Spirometry data were analysed 
using predictive equations from ‘Hankinson (NHANES III)’. Both surveys 
were conducted by Statistics Canada and were representative of the 
Canadian population.
Estimates of treated COPD prevalence for the 2007/08 fiscal year were 
obtained from the PHAC Canadian Chronic Disease Surveillance System 
(CCDSS). The CCDSS links provincial and territorial physician billing, 
hospitalization, and health insurance registry data. Treated COPD was 
defined by ICD-9 codes 491, 492, or 496 in the first field of a physician 
claim or in any field of a hospitalization separation, ever.
Results: An estimated 1.3 million (8.1%) Canadians have lung func-
tion measures of GOLD stage ≥II, which is comparable to the prevalence 
of treated COPD (8.2%) from the PHAC CCDSS.

TABLE 1
COPD prevalence by definition, Canadians aged ≥35 years 
(95% confidence intervals)

Definition
Surveillance 

period (years)
Prevalence 

(%)
Self-reported health professional diagnosis 2008 4.8 (4.5-5.1)
Treated COPD 2007/08 8.2 (8.2-8.2)
GOLD stage I 2007-2009 8.5 (7.1-9.9)
GOLD stage II 2007-2009 7.1 (5.5-8.8)
GOLD stage III or IV 2007-2009 0.9 (0.4-1.5)
GOLD stage ≥II 2007-2009 8.1 (6.2-10.0)

cONclusiON: Estimating the prevalence of COPD using self-reported 
physician diagnosis has inherent limitations. National spirometry measures 
and health administrative data can enhance understanding of COPD in 
the population.
Funding: PHAC

vAlidATion oF A SURvey-BASed MeTHod To ASSeSS 
ASTHMA ConTRol
laura C Marshall1, Richard g Foty1, Kathleen nelligan1,  
elinor Simons1, Connie yang1,2,Teresa To1, Sharon d dell1,2

1Child Health evaluative Sciences, The Hospital for Sick Children 
Research institute, Toronto; 2Health Canada, ottawa, on
RAtiONAle: Reliable measures of asthma control (AC) are essential for 
epidemiological studies of asthma to identify risk factors and detect trends 
in the population.
Objective: Develop and validate an algorithm to assess AC using items 
from the International Study of Asthma and Allergies in Children 
(ISAAC) survey.
MethOds: 102 children with asthma aged 10-12 years, randomly sam-
pled from a population-based cohort of 5619 Toronto schoolchildren, par-
ticipated in a nested case-control study between 2009 and 2010. Data were 
collected by parental responses to ISAAC-based questions. An algorithm 
that incorporated number of exacerbations, sleep disturbance and speech 
limitation due to wheeze, wheeze with exercise, nocturnal cough, and hos-
pitalization for respiratory problems was adapted from Global Initiative for 
Asthma guidelines to assess AC. Participants were categorized as asymp-
tomatic (AS), partially controlled (PC), or not controlled (NC). This 
algorithm was validated against three criterion measures of AC: FEV1, the 
Childhood Asthma Control Test(C-ACT), and a physician’s assessment. 
Pearson correlations were calculated between the AC algorithm and each 
criterion measure. Kruskal-Wallis Test was used to determine statistical 
differences in mean criterion scores between AC groups.
Results: 101 children with asthma could be classified by the AC algo-
rithm. Mean age was 10.4 years, 64.4% were male, and 26 (25.7%), 
44 (43.6%), and 31 (30.7%) of children were categorized as AS, PC and 
NC, respectively. The groups’ mean C-ACT scores were 25.9, 23.2, and 
21.9 (p<0.0001 for differences between groups) and mean FEV1 were 
97.3%, 92.1% and 86.6% (p=0.0103) for AS, PC, and NC, respectively. 
Pearson coefficients for correlation between AC and criterion measures 
were 0.51 (p<0.001) for C-ACT scores, 0.31 (p=0.0014) for FEV1, and 
0.33 (p=0.0011) for physician’s assessment.
cONclusiONs: An AC algorithm adapted from ISAAC questions is a 
valid measure of AC in children. It may be a useful epidemiological tool 
that provides an efficient analysis of AC within large datasets.
Funding: Ontario Thoracic Society

TowARd pRoviding pATienT-CenTRed CARe FoR 
ABoRiginAl ClienTS wiTH ASTHMA And Copd
Bruce Minore, Mary ellen Hill, Jungwee park, grace Bandoh,  
Rose page, Serenity perry, Megan Tiernan
Centre for Rural and northern Health Research, lakehead 
University, Thunder Bay, on
RAtiONAle: The Ontario Ministry of Health and Long-Term Care, 
Acute Services Division, commissioned an environmental scan to examine 
the prevalence of Asthma and COPD among First Nations, Métis and 
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Inuit people in Ontario, the factors effecting their access to respiratory 
care, and the Aboriginal-specific, patient-centred respiratory health initia-
tives that might be applied in Ontario.
MethOds: Data were compiled from a review of 116 Canadian and 
international papers and reports; analysis of Aboriginal statistics for 
Ontario in the Canadian Community Health Survey (2005/6); and in-
depth interviews with 23 health administrators and front-line caregivers at 
13 health agencies serving Aboriginal clients across the province.
Results: The available evidence indicates asthma and COPD preva-
lence rates among Ontario’s Aboriginal residents are twice the provincial 
norm. Clients are generally unaware of lifestyle and environmental risks 
and links to other health conditions. Their access to care is effected by 
limited resources and relative isolation combined with high mobility, as 
well as trust and language issues. Moreover, clinical complications often 
result from poor compliance with plans of care.
cONclusiONs: The study identified various patient-centred, 
Aboriginal-specific approaches applicable across the spectrum of care. For 
example, clinical advice must recognize and respect both personal circum-
stances and cultural practices (e.g. smudge ceremonies); teaching should 
incorporate the visual and oral orientation common to Aboriginal cultures, 
rather than relying on print-based messaging; and community members 
should be involved in developing and doing respiratory health promotion 
work.

pRevAlenCe oF ASTHMA in ABoRiginAlS And  
non-ABoRiginAlS: A SySTeMATiC Review oF 
epideMiologiCAl STUdieS
ospina M, voaklander d, Stickland M, King M, Senthilselvan A, 
Rowe BH
School of public Health, University of Alberta, edmonton, AB
RAtiONAle: Previous systematic reviews (SR) have examined asthma 
prevalence in the general population. The aim of this SR was to evaluate 
whether asthma prevalence differs between non-Aboriginals and 
Aboriginals.
MethOds: MEDLINE, EMBASE, Circumpolar Health Bibliographic 
Database and Native Health Database (1966 to October 2009), reference 
lists and journal searches were conducted to identify epidemiological stud-
ies that compared asthma prevalence between Aboriginal and non-
Aboriginal adult populations from Australia, New Zealand, United States 
or Canada. Two reviewers independently assessed study eligibility and 
methodological quality. Pooled odds ratios (OR) and 95 percent confi-
dence intervals (95% CI) were calculated and heterogeneity was mea-
sured using I2.
Results: From 129 potentially relevant citations, eight cross-sectional 
studies were included. Ethnicities in the studies were Native Americans 
(including Alaska Natives), Canadian Aboriginals (First Nations, Métis 
and Inuit), Australian Aboriginals, and New Zealand Maori. Overall, 
Aboriginals were 1.41 more likely to report having asthma than non-
Aboriginals (pooled OR = 1.41; 95% CI: 1.23, 1.60). Results were hetero-
geneous (I2 = 92%). Subgroup analysis by country showed that Canadian 
Aboriginals (pooled OR=1.80; 95% CI: 1.68, 1.93), Native Americans 
(OR=1.41; 95% CI: 1.13, 1.76) and Maori were significantly more likely to 
report asthma (OR=1.64; 95% CI 1.40, 1.91) than non-Aboriginals. 
Alternatively, Australian Aboriginals were significantly less likely to report 
asthma (pooled OR=0.49; 95% CI: 0.28, 0.86). There were no differences 
in asthma prevalence between Aboriginal males and females and their 
non-Aboriginal counterparts (males OR=0.84; 95% CI: 0.46, 1.56 and 
females OR=1.26; 95% CI: 0.70, 2.27).
cONclusiONs: A gap in asthma-related health status between 
Aboriginal and non-Aboriginals exist in a variety of settings and countries. 
Listed among the top 25 disorders with the greatest burden of disease 
worldwide, asthma carries the potential for health inequalities affecting 
vulnerable groups in our society. Further evidence-base investigations 
should be conducted to address and reduce respiratory health inequalities.
Financial support: Alberta Health and Wellness/Public Health Agency of 
Canada

ASTHMA MoRTAliTy And HeAlTH SeRviCeS 
UTilizATion in ABoRiginAlS And non-ABoRiginAlS: 
A SySTeMATiC Review oF epideMiologiCAl STUdieS
ospina M, voaklander d, Stickland M, King M, Senthilselvan A, 
Rowe BH
School of public Health, University of Alberta, edmonton, AB
RAtiONAle: Despite efforts to improve the respiratory health status of 
the general population, it is unknown whether inequities affect asthma 
health indicators in Aboriginal groups. This systematic review evaluated 
whether asthma mortality and health services utilization differ between 
non-Aboriginals and Aboriginals.
MethOds: MEDLINE, EMBASE, Circumpolar Health Bibliographic 
Database and Native Health Database (1966 to October 2009), reference 
lists and journal searches were conducted to identify epidemiological stud-
ies that compared asthma mortality and health services utilization use 
(hospitalization, emergency department [ED] visits, asthma medication 
and spirometry use) between Aboriginal and non-Aboriginal adult popu-
lations from Australia, New Zealand, United States or Canada. Two 
reviewers independently assessed study eligibility and methodological 
quality. Median rate ratios (RR) and interquartile ranges (IQR) were 
calculated.
Results: From 129 potentially relevant citations, 10 retrospective ana-
lytical cohort studies were included. Three studies compared asthma mor-
tality rates in New Zealand Maori versus non-Aboriginals (median RR = 
2.54; IQR: 2.36, 4.05). Five studies compared asthma hospitalization rates 
in Native Americans, New Zealand Maori, Canadian Aboriginals, and 
Australian Aboriginals versus non-Aboriginals (median RR = 2.06; IQR: 
1.91, 3). Three studies comparing ED visits due to asthma exacerbations 
between Aboriginals (Native Americans and Canadian Aboriginals) and 
non-Aboriginals consistently showed that Aboriginals were more likely to 
visit the ED for asthma exacerbations. One study failed to identify statisti-
cally significant differences in the use of prescribed asthma medication 
between Native Americans and non-Aboriginals (mean times per month: 
2.3 versus 2.4; p > 0.05). Evidence from one study showed that Canadian 
First Nations Aboriginals were less likely to access spirometry testing com-
pared to non-Aboriginals.
cONclusiONs: Differences between Aboriginals and non-Aboriginals 
in asthma health outcomes and access to care were identified. Efforts to 
address the causes of these inequalities are urgently needed, including pro-
grams that go beyond the health care system.
Financial support: Alberta Health and Wellness/Public Health Agency of 
Canada

pRevAlenCe oF CHRoniC oBSTRUCTive pUlMonARy 
diSeASe in ABoRiginAlS: A SySTeMATiC Review oF 
epideMiologiCAl STUdieS
ospina M, voaklander d, Stickland M, King M, Senthilselvan A, 
Rowe BH
School of public Health, University of Alberta, edmonton, AB
RAtiONAle: Previous systematic reviews have examined the frequency 
of chronic obstructive pulmonary disease (COPD) in the general popula-
tion with prevalence estimates ranging from 0.2% to 18.3%. No systematic 
reviews have provided separate epidemiological data for COPD in 
Aboriginal adult populations.The aim of this SR was to evaluate the preva-
lence of COPD among aboriginals and whether these estimates differ from 
those of non-Aboriginals.
MethOds: MEDLINE, EMBASE, Circumpolar Health Bibliographic 
Database and Native Health Database (1966 to October 2009), reference 
lists and journal searches were conducted to identify epidemiological stud-
ies that assessed the prevalence of COPD in Aboriginals and/or compared 
it with that of non-Aboriginal adults from Australia, New Zealand, United 
States or Canada. Two reviewers independently assessed study eligibility 
and methodological quality. Median prevalence estimates with inter-
quartile ranges (IQR) were used to summarize descriptive data and odds 
ratios (OR), and 95 percent confidence intervals (95% CI) were reported 
for between-group comparisons.
Results: From 129 potentially relevant citations, one retrospective 
cohort and three cross-sectional studies were included. Ethnicities that were 



 
Abstracts

Can Respir J Vol 18 Suppl A May/June 2011 9A

represented in the studies included Arctic-region Aboriginals, Native 
Americans, Australian Aboriginals and New Zealand Tokelauans. The 
median overall COPD prevalence in Aboriginals was 6.6% (IQR: 5.4, 9.3). 
Median COPD prevalence for Aboriginal males and females were 6.6 (IQR: 
5.4, 9.3) and 4.6 (IQR: 3.4, 5.7), respectively. One cross-sectional study 
compared COPD prevalence rates between Aboriginals and non- Aboriginals 
and found that Native Americans were not more likely to report having 
COPD than non-Aboriginals (OR = 1.08; 95% CI: 0.81, 1.44).
cONclusiONs: To date, limited evidence exists on differences in the 
prevalence of COPD between Aboriginal and non-Aboriginal populations. 
Variations in prevalence estimates are likely attributed to differences in 
case ascertainment methods and COPD definitions. Research in COPD 
health disparities is necessary to develop interventions that are sensitive to 
special populations.
Financial support: Alberta Health and Wellness/Public Health Agency of 
Canada

CHRoniC oBSTRUCTive pUlMonARy diSeASe 
MoRTAliTy And HeAlTH SeRviCeS UTilizATion in 
ABoRiginAlS And non-ABoRiginAlS: A SySTeMATiC 
Review oF epideMiologiCAl STUdieS
ospina M, voaklander d, Stickland M, King M, Senthilselvan A, 
Rowe BH
School of public Health, University of Alberta, edmonton, AB
RAtiONAle: Aboriginal status is a key social determinant of health that 
contributes to health disparities and care inequalities. It is unclear whether 
the burden of disease and health services utilization for chronic obstructive 
pulmonary disease (COPD) differ between non-Aboriginals and 
Aboriginals. This systematic review addresses these issues.
MethOds: MEDLINE, EMBASE, Circumpolar Health Bibliographic 
Database and Native Health Database (1966 to October 2009), reference 
lists and journal searches were conducted to identify epidemiological stud-
ies that compared COPD mortality and hospitalization rates (hospitaliza-
tion, emergency department [ED] visits, medication and spirometry use) 
between Aboriginal and non-Aboriginal adult populations from Australia, 
New Zealand, United States or Canada. Two reviewers independently 
assessed study eligibility and methodological quality. Median rate ratios 
(RR) and interquartile ranges (IQR) were used for data summary.
Results: From 129 potentially relevant citations, nine retrospective 
analytical cohort studies compared COPD mortality between non- 
Aboriginals, Native Americans (six studies) and Australian Aboriginals 
(three studies). Heterogeneity and incomplete reporting of mortality mea-
sures precluded pooled analyses of mortality data from studies. Australian 
Aboriginals (RR: 6.49; IQR: 0.8, 2.3; 1 study) and Alaska Natives (median 
RR = 1.5; IQR: 1.4, 1.5; 2 studies) were more likely to have deaths attrib-
uted to COPD than non-Aboriginals. Analyses by sex showed similar 
results (median RR: males = 1.4; IQR: 0.8, 1.5; females = 1.5; IQR: 0.8, 
1.5). One study showed that Australian Aboriginals were more likely to be 
hospitalized for COPD compared to non-Aboriginals (median RR: 8.6; 
IQR: 8.43, 16). Similar results were found for ED visits, medication and 
spirometry use.
cONclusiONs: Aboriginals and non-Aboriginals differ in the mortal-
ity attributed to COPD and the use of health services; however data are 
sparse. Future studies should expand the knowledge base to document 
these inequalities and improve the methods of reporting if meaningful 
comparisons between studies are to be made.
Financial support: Alberta Health and Wellness/Public Health Agency of 
Canada

pRevAlenCe oF CHRoniC BRonCHiTiS in FARMing 
And non-FARMing RURAl people
punam pahwa,1 C Karunanayake, l Hagel, d Rennie, JA lawson, 
JA dosman
1Royal University Hospital, University of Saskatchewan, 
Saskatoon, SK
RAtiONAle: Smoking, obesity, inadequate housing, income, and air-
borne pollutants have been significantly associated with the prevalence of 

chronic bronchitis (CB). The aim of the current study was to determine 
the prevalence of CB and associated risk factors in farming and non- 
farming rural people.
MethOd: We conducted a baseline mail out survey (the first phase of 
the Saskatchewan Rural Health Study) in 2010 of 11,102 households 
located in four geographical regions (Northwest, Southwest, Southeast, 
and Northeast) of Saskatchewan, Canada. We obtained completed ques-
tionnaires from 4623 households (8263 individuals). The questionnaire 
collected information on individual and contextual determinants from the 
farm and small town cohorts and a history of ever being diagnosed with 
chronic bronchitis (outcome variable). The clustering effect within house-
holds was adjusted using Generalized Estimating Equations.
Results: The prevalence of CB was 7.0% and 5.9% in non-farm and 
farm residents respectively. CB prevalence was the lowest in the northwest 
farming (7.9%) region of the province and the highest in the southeast 
non-farming (11.6%) region. We found that the prevalence of CB is associ-
ated with the following factors: first degree relatives diagnosed with lung 
disease, worksite exposures: asbestos dust [Odds ratio (95% Confidence 
Interval)=1.53 (1.08, 2.17)], diesel fumes [1.39 (1.07, 1.80)], molds 
[1.48 (1.16, 1.89)], household income: low income [2.22 (1.56, 3.16)], 
lower middle [1.19 (0.89, 1.58)], upper middle [0.91 (0.67, 1.24)], house-
hold cigarette smoking [1.40 (1.01, 1.93], and difficult to access routine 
health care [1.30 (1.01, 1.68)]. Two significant interactions [body mass 
index*sex (p<0.05), smoking status*age (p<0.10)] were found.
cONclusiONs: Our results suggest that significant determinants of CB 
are positive family history of lung disease, worksite exposures, household 
income, household cigarette smoking, and difficulty in accessing routine 
health care. Obesity increases the risk of CB among females compared to 
obese males. Current smoking status increases the risk of CB (among rural 
population <45 years) but not for non-smoking and ex-smoking status.
Financial support: Funded by Canadian Institutes of Health Research

vAlidATing A QUeSTionnAiRe diAgnoSiS oF ASTHMA 
USing A gUidelineS-BASed gold STAndARd
yang Cl1, Simons e2, Foty R2, Marshall l2, neilligan K2, To T2, 
dell Sd1

1The Hospital for Sick Children; 2Child Health evaluative Sciences, 
Toronto, on
RAtiONAle: The objective of this study was to validate a “question-
naire diagnosis” against the gold standard “clinical diagnosis” of asthma in 
a population-based sample of school children.
MethOds: We completed a nested case-control study from January 
2009 to October 2010. 102 asthma cases and 106 controls were randomly 
sampled from a population-based cohort of 5619 schoolchildren. The par-
ticipants underwent a clinical assessment by a physician who categorized 
children as having definite, possible or no asthma. These children then 
completed spirometry, a methacholine challenge (tidal breathing tech-
nique), exhaled nitric oxide and allergy skin testing.
A “questionnaire diagnosis” of asthma was defined by affirmative responses 
to “Has your child ever been diagnosed with asthma?” and “Was this diag-
nosed by a physician?”. A “clinical diagnosis” of asthma required a physi-
cian assessment of asthma and objective findings of reversible airway 
obstruction (methacholine PC20<16 mg/ml or 12% bronchodilator 
response. The sensitivity, specificity, and kappa of the “questionnaire diag-
nosis” were calculated using the “clinical diagnosis” as the gold standard.
Results: 208 children (58% male, mean age 10 years) participated 
(response rate 65%) and 204 (98%) completed all measurements. 
“Questionnaire diagnosis” of asthma was sensitive (82.61%) but not spe-
cific (70.68%) compared to the “clinical diagnosis”. There was weak agree-
ment between the questionnaire and clinical diagnosis (kappa=0.48). 
When the analysis was done for current asthma, the specificity and kappa 
improved (82.98%, 0.56) but the sensitivity decreased (75.00%).
cONclusiON: Questionnaire diagnosis of asthma has good sensitivity 
but poor specificity compared to the gold standard clinical diagnosis. This 
may lead to misclassification bias in epidemiologic studies that rely on 
parental report of asthma diagnosis.
Financial support: The Lung Association Grant-in-Aid program
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Copd and Asthma: Treatment and 
Biomarkers / MpoC et asthme: traitement 

et marqueurs biologiques

inveSTigATion oF ReSidUAl lUng inHoMogeneiTy 
in well-ConTRolled ASTHMATiCS
glenda n Bendiak1,2, Meghan Brown1,3, Susan Balkovec1, 
Shephali gandhi1, nadia Rampersad1, Rajdip grewal1, 
Hartmut grasemann1,2, padmaja Subbarao1

1division of Respiratory Medicine; 2Transplant Centre, department 
of pediatrics, The Hospital for Sick Children; 3department of 
physiology, Faculty of Medicine, University of Toronto, Toronto,  
on
RAtiONAle: Asthma is the most common chronic disease of child-
hood, yet traditional pulmonary function parameters may not be useful in 
monitoring pediatric asthmatic lung disease. The lung clearance index 
(LCI) is a sensitive measure of small airways obstruction, and can be per-
formed by children of all ages. However, few studies have assessed its utility 
in well-controlled asthmatics.
MethOds: Stable patients previously diagnosed with asthma were 
recruited. Informed consent was obtained from patients, who then com-
pleted medical and ISAAC questionnaires, spirometry, and LCI measure-
ments pre and post inhaled bronchodilator. Comparisons were made 
between groups using two-tailed t-tests.
Results: Twenty-four well-controlled asthmatic patients were recruited. 
Seventeen (71%) were male. The mean (range) age of patients was 
7.0 (3-16) years. None had day or night symptoms, or short-acting bron-
chodilator use within the past 4 weeks. Seventeen (71%) were on daily 
inhaled corticosteroids. Four (17%) received concurrent therapy with a 
long-acting beta agonist and eight (33%) with montelukast.
Of the 11 patients six years and older, 9 completed acceptable spirometry. 
The mean percentage predicted ±SD (z-score) FEV1, FVC, and FEV1/FVC 
were 88.7±7.7 (–0.91±0.60), 93.0±10.5 (–0.55±0.84), and 95.1±6.8 
(0.61±0.89). None had a significant bronchodilator response.
All but one patient completed acceptable LCI manoeuvres. Mean (±SD) 
LCI was 7.0±1.3 at baseline, significantly higher than our population nor-
mal values (6.3±0.5, p<0.002). Post-bronchodilator LCI was not different 
from baseline, but remained elevated compared to controls (6.8±1.5, 
p<0.03).
cONclusiONs: More children can perform LCI measurements accept-
ably as compared to spirometry. LCI at baseline was significantly higher in 
asthmatics and remained elevated after bronchodilator use, suggesting 
residual ventilation inhomogeneity. Further study is required to better 
characterize LCI in this population and the clinical significance of these 
abnormalities.
Financial support: AllerGen, Morrisons, CIHR, Ontario Thoracic Society, 
SickKids Transplant Centre

CHART Review iniTiATive To evAlUATe THe 
MAnAgeMenT oF SeveRe ASTHMA in CAnAdiAn 
CliniCAl pRACTiCe
Anna day1,2; Michel y Rouleau3,4

1women’s College Hospital; 2University of Toronto, Toronto, on; 
3Hôpital du Saint-Sacrement, Centre hospitalier universitaire de 
Québec; 4laval University, Quebec City, QC
RAtiONAle: The objective of this initiative was to identify potential 
management gaps in the treatment of patients with severe asthma in real-
life clinical practice in Canada.
MethOds: Participating respirologists used an online platform to com-
plete patient profiles for severe asthma patients in their practice who were 
considered adherent to therapy, based either on pharmacy records or clini-
cal judgment. Information collected included data on demographics, smok-
ing status, relevant comorbidities, perceived asthma control, measures of 
asthma control, and changes made to asthma therapy at the last visit. 
Having completed the chart review, participants were asked whether their 

perception of the patient’s control had changed and whether they would 
consider making changes to the patient’s asthma therapy.
Results: A total of 26 physicians entered information on 399 severe 
asthma patients, 299 who were considered adherent based on clinical judg-
ment alone, 81 whose adherence was confirmed using pharmacy records 
and 19 who were determined to be non-adherent from pharmacy records 
and who were excluded from analyses. Overall, 74% of adherent patients 
were perceived to be “well” or “moderately” controlled. However, based on 
Canadian guidelines criteria only 17% would be considered controlled. 
Chart review prompted re-evaluation of level of control in only 16% of 
patients, but triggered consideration of changes to asthma therapy in 34% 
of patients, with addition of a new medication being suggested in 45% of 
these cases. A subanalysis comparing patients whose adherence was deter-
mined based on pharmacy records vs. on clinical judgment revealed no 
major differences.
cONclusiONs: Physicians may have difficulty identifying adherent 
patients using clinical judgment alone. There also appears to be a gap 
between perceived and actual levels of asthma control, with chart review 
prompting therapy changes in over one-third of patients.
Financial support: This initiative was made possible through the support of 
Novartis Pharmaceuticals Canada Inc

A CoMpARiSon oF THe eFFeCTiveneSS oF inHAled 
long-ACTing BeTA-2-AgoniST And long-ACTing 
AnTiCHolineRgiC MediCATion in CHRoniC 
oBSTRUCTive pUlMonARy diSeASe (Copd)
Andrea gershon1,2,3,4, Ruth Croxford1, Teresa To1,2,3, 
Matthew Stanbrook1,3, Ross Upshur1,3,4, paula Sanchez-Romeu1, 
Thérèse Stukel1
1institute for Clinical evaluative Sciences; 2The Hospital for Sick 
Children; 3University of Toronto; 4Sunnybrook Health Sciences 
Centre, Toronto, on
RAtiONAle: Chronic obstructive pulmonary disease (COPD) is the 
fourth leading cause of death in North America and one of the most com-
mon causes of hospitalization. Effective, evidence-based treatments for 
COPD are crucial, both to optimize care and ease its burden on the health 
care system. Inhaled long-acting beta-2-agonists and long-acting anticho-
linergics are both recommended management for moderate COPD, but 
their relative effectiveness has never been established. Therefore, the cur-
rent study was conducted to compare survival between COPD patients 
treated with different classes of long-acting inhaled bronchodilators.
MethOds: An observational, population-based, longitudinal cohort 
study using health administrative data from Ontario, Canada was con-
ducted. Patients consisted of all individuals aged 66 years and older with 
COPD who were living in Ontario between 2003 and 2006. Patients who 
received a new prescription of an inhaled long-acting beta-2-agonist were 
compared to those who received a new prescription for a long-acting anti-
cholinergic. The outcome was all-cause mortality. Primary analysis was 
done using propensity score matching and Cox proportional hazards regres-
sion analysis. Results were confirmed with propensity score calibration to 
ensure that unmeasured confounders did not bias the findings. The 
 intent-to-treat analysis was complimented by a time-on-medication analy-
sis to ensure that the results were robust.
Results: Patients prescribed a long-acting anticholinergic had a higher 
risk of death compared to patients prescribed a long-acting beta-agonist 
(hazard ratio 1.14, 95% confidence interval 1.09 to 1.19).
cONclusiONs: In our study, patients with COPD initially prescribed a 
long-acting beta-2-agonist had slightly greater survival than those pre-
scribed a long-acting anticholinergic.
Financial support: Drug Innovation Fund, Ontario Ministry of Health and 
Long-Term Care
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inTegRATed AppRoACH To diAgnoSiS oF ASSoCiATed 
oCCUpATionAl ASTHMA And RHiniTiS
Sébastien nguyen, Roberto Castano, Manon labrecque
Research Center, Hôpital du Sacré-Coeur de Montréal, 
Montreal, QC
bAckgROuNd: There is strong immunopathologic evidence concern-
ing the link between upper and lower respiratory inflammation in allergic 

disease. The Sacré-Coeur Hospital is seeking to implement an integrated 
approach to evaluate patients complaining of work-related rhinitis and 
asthma symptoms.
Objectives: We present a case of associated Occupational Rhinitis 
(OR) and Occupational Asthma (OA) to illustrate the parallel assessment 
of bronchial and nasal physiological responses to specific inhalation chal-
lenge (SIC) in laboratory.
cAse: A 38-year-old woman (an animal lab technician since 2004) first 
noticed, in 2007, the appearance of rhinitis and conjunctivitis symptoms 
when she was exposed to rats. Symptoms improved on weekends and holi-
days. Chest examination was normal and nose examination was suggestive 
of allergic rhinitis. A skin-prick test with rat extract was strongly positive 
(wheel of 10 × 5 mm). Her FEV1 (2.69 L) was normal and PC20 was 
3.7 mg/mL. SIC with parallel assessment of nasal and bronchial responses 
was conducted following the usual protocol. After a control day of expo-
sure with lactose, the patient underwent SIC by the realistic method 
within an exposure chamber. Working conditions were simulated by 
manipulating rat litters used at the workplace. After 10 minutes of exposi-
tion, she developed rhinitis and conjunctivitis, her FEV1 dropped by 
27.5% and her nasal volume measured by acoustic rhinometry dropped by 
80% from baseline values. Induced sputum and nasal lavage examination 
30 minutes after exposure demonstrated eosinophilia (respectively 11% 
and 20%). A diagnosis of associated OA and OR was confirmed and she 
was advised to stop working with rats.
cONclusiON: This case illustrates well the integrated diagnostic 
approach for patients who complain about work-related respiratory symp-
toms and the importance of assessing nasal as well as bronchial responses 
during SIC.

RoFlUMilAST (dAXAS™) FoR THe TReATMenT oF Copd 
in CAnAdA: vAlUe FoR Money?
nancy Risebrough1, Simon Ferrazzi2, yevgeniy Samyshkin3, 
Ron goeree1

1oxford outcomes ltd; 2nycomed Canada inc, Toronto, on; 
iMS Health, london, United Kingdom3

RAtiONAle: In Canada, COPD is the leading cause of hospitalizations 
amongst chronic diseases. New therapies in severe COPD are needed for 
optimal management, to improve disease outcomes and quality of life. 
Roflumilast, first in a new class of drugs, improves lung function and 
reduces exacerbations when added on to a long-acting bronchodilator. 
From a provincial ministry of health perspective, the current analysis 
examined the incremental cost-utility of roflumilast in severe COPD, 
comparing:
1) Roflumilast + tiotropium versus tiotropium alone.
2) Roflumilast + tiotropium versus tiotropium + ICS/LABA (triple therapy).
MethOds: A five year Markov transition model was developed with 
three health states: 1) severe COPD; 2) very severe COPD and 3) death. 
All patients entered the model with severe COPD. Health state transitions 
were based on published estimates of lung function decline (FEV1). Within 
each live health state there was a chance of moderate or severe exacerba-
tions. Efficacy was based on (Fabbri et al & Calverley et al, 2009) and 
(Aaron et al 2007). Relative rate reduction of exacerbations ranged from 
0.77 to 0.85 and was set to 46 ml for FEV1 improvement. Resource use was 
obtained from treatment guidelines and clinical expert opinion. Utility 
estimates were from roflumilast studies and the published literature. Costs 
and outcomes were discounted at 5% annually. Incremental cost-utility 
ratios (ICURs) based on a probabilistic model were reported with one-way 
deterministic sensitivity analyses.
Results: Roflumilast plus tiotropium had ICURs of $34,550 per QALY 
gained compared to tiotropium alone. The regimen of tiotropium plus ICS/
LABA generated an incremental cost of $3,429 and an incremental QALY 

of 0.0040 compared to roflumilast plus tiotropium, resulting in an ICUR of 
$847,166 for triple therapy. Results were most sensitive to the relative risk 
reduction of moderate to severe exacerbations.
cONclusiONs: Within the expected willingness to pay threshold of 
$50,000 per QALY gained, roflumilast plus tiotropium therapy offers 
acceptable value for money for the treatment of severe COPD in 
Canada.
Financial support: Nycomed Canada Inc

CliniCAl CHARACTeRiSTiCS oF woMen wiTH 
MenSTRUAl-linKed ASTHMA
Jane Rumball1, Jim lewis2, Connie lebrun3, Chris licskai4
1Fowler Kennedy Sport Medicine Clinic, University of western 
ontario; 2University of western ontario, St Joseph’s Health Care, 
london, on; 3glen Sather Sports Medicine Clinic, van vliet Centre, 
University of Alberta, edmonton, AB; 4University of western 
ontario, london, on
bAckgROuNd: The menstrual cycle is reported to influence the clini-
cal course of asthma in 20-40% of women. Clarifying the phenotypic 
characteristics of menstrual-linked asthma (MLA) is an important first 
step in modelling pathophysiologic mechanisms and potential treatment 
strategies.
Objective: To define the clinical characteristics of women with 
menstrual- linked asthma.
MethOds: A comprehensive health questionnaire was administered to 
all female asthma subjects in two primary care community asthma projects 
and a tertiary care asthma centre. Female subjects aged 12 – 55 years self-
identified with MLA.
Results: The prevalence of MLA was 69/540 (13%). Women with 
MLA had more urgent/emergent asthma-related healthcare visits in the 
previous 12 months (6.30 (SD=±6.79) vs. 4.71 (SD=±5.91) (p=0.019)), 
including more Emergency Room visits (1.48 (SD=±3.36) vs. 
0.88 (SD=±2.27) (p=0.014)), and more hospitalizations (0.26 (SD=±0.93) 
vs. 0.09 (SD=±0.50) (p=0.044)) than women without MLA. Women with 
MLA had higher asthma-related absenteeism than women without MLA 
(36/69 (54%) vs. 170/471 (37%) (p=0.008)). MLA subjects used more 
α2-agonist rescue doses/day (1.16 (SD=±1.67) vs. 0.73 (SD=±1.35) 
(p=0.012)). Women with MLA reported more eczema (23/69 (34%) vs. 
87/471 (19%) (p=0.004)), heart disease (8/69 (12%) vs. 15/471 (3%) 
(p=0.005)), and rheumatoid arthritis (8/69 (12%) vs. 22/471 (5%) 
(p=0.013)).
cONclusiON: MLA is a distinct asthma phenotype characterized by 
severe exacerbations and high α2-agonist utilization. Women with MLA 
have a higher incidence of co-morbid illness including heart disease, 
eczema, and rheumatoid arthritis. Accurate phenotyping and identifying 
co-morbidities will help direct future investigation.
Financial support: Provided by a grant for the University of Western Ontario 
and St Joseph’s Health Care Asthma Centre

THe FRACTion oF eXHAled niTRiC oXide AS A 
pRediCToR oF eXACeRBATion AMong SeveRe 
ASTHMATiCS
Benjamin M Smith, Richard Menzies, Ronald olivenstein, 
Qutayba Hamid, James g Martin
Montreal Chest institute and Meakins-Christie laboratories 
Montreal, QC
bAckgROuNd: The clinical utility of the fraction of exhaled nitric 
oxide (FeNO) to predict exacerbations among severe asthmatics remains 
uncertain.
MethOds: Subjects were recruited as part of a Difficult Asthma 
Program that follows severe asthmatics over a 1 year period with monthly 
clinical assessments that include spirometry and FeNO measurements. 
Exacerbations, defined by the prescription of oral corticosteroids for 
<30 days because of asthma symptoms, are also documented. Patients eli-
gible for this analysis must have experienced at least one exacerbation 
during the study period. FeNO measurements from the initial assessment, 
the visit immediately following an exacerbation and the final visit were not 
included in the analysis.
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Results: Seven out of 36 severe asthmatics experienced a total of 
11 exacerbations during the study period (mean age 49 yrs; 43% female; 
FEV1/FVC 55%; best FEV1 68%; lowest FEV1 52%). Mean FeNO at the 
visit prior to or at the time exacerbation was 41 ppb (n=13, 95% CI: 
24-57 ppb) compared to 16 ppb (n=47, 95% CI: 14-19) at visits that were 
not followed by exacerbation. An FeNO threshold of 30 ppb gives sensitiv-
ity of 69% and specificity of 92% with positive and negative likelihood 
ratios of 8.5 and 0.35, respectively. The area under the receiver-operator 
curve for FeNO was greater than FEV1 (absolute and % predicted for pre-
diction of subsequent exacerbation.
suMMARy: Among a cohort of severe asthmatics that experience exac-
erbations, routine measurement of FeNO had predictive value toward 
subsequent exacerbation requiring oral corticosteroids. In this small study, 
an FeNO threshold of 30 ppb carried a positive likelihood ratio of exacer-
bation of 8.5. Increases in FeNO were detectable up to 30 days prior to 
exacerbation. These observations suggest routine measurement of FeNO 
may be a useful clinical tool in the management of severe asthmatics. A 
larger observational study to validate these results is warranted.
Financial support: The Richard and Edith Strauss Canada Foundation

inTegRATing lUng And plASMA eXpReSSion oF 
pneUMo-pRoTeinS in developing BioMARKeRS in 
Copd: A CASe STUdy oF SURFACTAnT pRoTein d
Ruzena Tkacova1, Annette Mcwilliams2,3, Stephen lam2,3,  
don d Sin2,4

1department of Respiratory Medicine and Tuberculosis, Faculty of 
Medicine, pJ Safarik University and l pasteur Teaching Hospital, 
Kosice, Slovakia; 2department of Medicine (division of 
Respirology), University of British Columbia; 3The British Columbia 
Cancer Agency (lung Tumor group); 4The providence Heart and 
lung institute and the James Hogg Research laboratories, St paul’s 
Hospital, vancouver, BC
RAtiONAle: Surfactant protein D (SP-D) is a promising blood biomarker 
in patients with chronic obstructive pulmonary disease (COPD). Nevertheless, 
circulating levels of SP-D are not related to pulmonary functions. In the pres-
ent exploratory study, we created a simple index of plasma to bronchoalveolar 
lavage (BAL) fluid ratio of SP-D (pSP-D/bSP-D), and determined whether 
this index would relate to the severity of airflow limitation and, hence, repre-
sent a superior biomarker than pSP-D alone in smokers.
PAtieNts ANd MethOds: In 50 ex and current smokers (mean age 
57.6±7.8 years, 74% men), SP-D was measured in BAL fluid and plasma 
samples, and the relationships between spirometric variables and a com-
posite parameter – the pSP-D/bSP-D ratio – were determined.
Results: There was a significant inverse correlation between the 
pSP-D/bSP-D ratio and the severity of airflow obstruction, as measured by 
FEV1/FVC (p=0.012). In contrast, no relationship was observed between 
FEV1/FVC and pSP-D alone.
cONclusiON: We suggest that integrating both lung and plasma 
expression of pneumo-proteins may be more useful than plasma expression 
alone in developing pneumo-proteins as potential biomarkers in COPD.
Financial support: APVV-0122-06, and VEGA 1/0348/09 of the Ministry of 
Education, Slovakia; USPHS Grant N01-CN85188 from the National Cancer 
Institute and The Canadian Institutes of Health Research

ASSoCiATion BeTween CHAnging SMoKing STATUS 
And ASTHMA SyMpToM ConTRol: A longiTUdinAl 
oBSeRvATionAl STUdy
Teresa To1,2,3, Susan Mclimont1, lennon li2, Roxana Raut1, 
lisa Cicutto1

1The Hospital for Sick Children; 2University of Toronto; 3institute 
for Clinical evaluative Sciences, Toronto, on
RAtiONAle: Cigarette smoke is a serious trigger for asthma exacerba-
tions. Control of their asthma symptoms may be difficult among smokers, 
if as studies have suggested, they are much less responsive to asthma medi-
cations effective in non-smokers with asthma. Our objective was to mea-
sure the impact of the change of smoking status on asthma symptoms in 
adults with asthma.

MethOds: Patients ≥19 years with asthma at eight community health 
practices in Ontario were invited to participate in an evidence-based pri-
mary care asthma program in 2003-2006, and were followed for 12 months. 
Information such as smoking status, asthma-related symptoms, and health 
services use were collected by questionnaire. The analysis included only 
those with data about current smoking status at both baseline and 
 follow-up visits. Mixed effect models were used to measure the impact of 
the change in smoking status on asthma symptoms.
Results: Of the 519 patients included, 137 (26%) were smokers at 
baseline and most (89%) remained smokers during the study. The majority 
(96%) of patients who were non-smokers at baseline, remained as such, but 
a small proportion did start smoking by the end of the study. Those who 
quit smoking during the study were less likely to experience asthma symp-
toms, such as wheeze, chest tightness, and night-time symptoms, than 
those who remained smokers (Figure 1). Patients who started smoking were 
more likely to experience these same asthma symptoms than non-smokers 
as well as current smokers.

Figure 1) Impact of change in smoking status on asthma symptoms

cONclusiONs: Our study showed that individuals with asthma who 
quit smoking gained better control over their asthma symptoms than those 
who continued to smoke, suggesting that future asthma programs that tar-
get smoking cessation should have a longer follow-up period to monitor 
how the patients’ change in smoking status has impacted asthma control.
Financial support: Government of Ontario

pSyCHoSoCiAl CoMoRBidiTy in SeveRe ASTHMA: 
eXpeRienCe FRoM A RegionAl SeveRe ASTHMA CenTeR 
in weSTeRn CAnAdA
dilini vethanayagam1, Saira Qureshi1, Mary Cummins2, 
nicholas Mitchell2, Jeremy Beach1

1department of Medicine; 2department of psychiatry, University of 
Alberta, edmonton, AB
RAtiONAle: Severe asthma (SA) accounts for the majority of health-
related costs from asthma. The evaluation of patients with SA benefits 
from a systematic approach which includes the identification and manage-
ment of co-morbid illness. Psychosocial co-morbidity (PSCM) in SA can 
take many forms, including panic disorder, generalized anxiety disorder, 
dysthymia, depression and other conditions, both concurrent and premor-
bid. Prior work has suggested that anxiety and depression are associated 
with asthma. However, dyspnea related to anxiety and depression can 
mimic asthma, which can result in inappropriate escalation of asthma anti-
inflammatory therapy if not recognized and effectively managed. We show 
preliminary results related to formal incorporation of measures of psychoso-
cial comorbidity as part of the systematic evaluation of patients referred for 
specialist assessment of SA.
MethOds: Retrospective chart review of patients recently evaluated 
through the Edmonton Regional Severe Asthma Clinic (ERSAC). A 
standardized evaluation tool was used to assess psychological health: The 
Mini-International Neuropsychiatric Interview screen (MINI screen) 
(www.medical-outcomes.com/index.php).
Results: Charts were reviewed for 17 individuals with moderate and 
severe asthma who had completed a standardized assessment and optimiza-
tion protocol (www.severeasthma.ca). A little under half of the patients 
were on systemic steroids (8 out of 17). Eleven of 17 had adult onset 
asthma. Average age was 47 (range 19-81). Five were male and 12 were 
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female. Ten of the 17 patients screened positive with the MINI screen. 
Problems identified included depressive episode, dysthymia, panic disorder, 
agoraphobia, social phobia, obsessive compulsive disorder, post-traumatic 
stress disorder, general anxiety disorder, manic episode, and substance/ 
alcohol abuse. Positive screens resulted in Psychiatry interventions through 
ERSAC.
cONclusiON: Psychological co-morbidity is common in patients with 
SA. The MINI screen is a useful clinical tool to evaluate patients with SA 
as part of a systematic assessment and optimization process. Broader use of 
this clinical evaluative tool may modify asthma severity by timely recogni-
tion and appropriate intervention.
Financial support: None

promoting lifestyle interventions / 
promotion d’interventions sur les  

habitudes de vie

CHAngeS in Body weigHT And pHySiCAl 
peRFoRMAnCe AFTeR ReCeiving dieTARy AdviCe in 
pATienTS wiTH CHRoniC oBSTRUCTive pUlMonARy 
diSeASe: one-yeAR Follow-Up
nighat Farooqi1, lisbeth nordström2, Rune lundgren1, 
Thomas Sandström1, lena Håglin3

1department of public Health and Clinical Medicine, Respiratory 
Medicine and Allergy; 2department of Clinical Science, pediatrics; 
3department of public Health and Clinical Medicine, Family 
Medicine, Umeå University, Umeå, Sweden
bAckgROuNd: Nutritional studies in patients with Chronic 
Obstructive Pulmonary Disease (COPD) are often based on oral nutri-
tional supplementation and are of short duration. Our aim was to study the 
changes in body weight and physical performance in COPD patients after 
receiving the dietary advice for one year.
MethOds: Thirty six patients with COPD as a primary diagnosis (mean 
age 68.5±7.8 years, FEV1 % predicted 38.2±14.2), referred to a pulmonary 
rehabilitation programme were studied. Each patient received dietary 
advice individually. Body weight, height and energy intake were measured 
at baseline, whereas body weight and energy intake measurements were 
repeated at three months and at one year of follow-up. Handgrip strength 
and 12-minute walking test were carried out in the beginning, at 3 months 
and at the end of the study.
Results: Body weight had increased significantly by 1.3 kg (p = 0.02) 
and walking distance by 83.2 m (p = 0.007) after 1 year. There was an 
increase in mean handgrip strength after 1 year (1.6 kg, p = 0.07). The 
mean intake of energy and protein expressed as percent of energy and pro-
tein requirement had increased after 1 year (15%, p < 0.001, and 5.6%, 
p = 0.09, respectively). Handgrip strength correlated significantly with 
energy (r = 0.53, p = 0.002), fat (r = 0.50, p = 0.02) and protein intake 
(r = 0.41, p = 0.002) after 1 year.
cONclusiON: Positive effects on body weight, handgrip strength and 
walking distance in patients with COPD were seen after receiving dietary 
advice individually with a one year follow-up.
Reproduced with permission from Elsevier, doi:10.1016/j.archger.2010.06.005.
Financial support: This study was financially supported by the National Patient 
Federation for Heart and Lung diseases in Sweden and the University of Umeå

A SHARed voiCe: engAging FiRST nATionS And inUiT 
CoMMUniTieS in THe developMenT oF CUlTURAlly 
AppRopRiATe ASTHMA And AlleRgy edUCATion 
MATeRiAlS And ReSoURCeS FoR yoUTH And THeiR 
FAMilieS
oxana latycheva, Christine Hampson, Mark greenwald, 
Sabrina panetta, Rupinder Chera
Asthma Society of Canada, Toronto, on
RAtiONAle: The prevalence of asthma and associated allergies is 
higher in First Nations and Inuit communities than in the general 

Canadian population. The main project purpose was to assess the relevance 
of existing asthma education materials and resources to First Nations and 
Inuit communities, and identify how these materials could be adapted to be 
culturally appropriate.
MethOds: Three sources of data were used to compile the findings. 
First, 68 asthma assessment packages and questionnaires were completed 
by Aboriginal community members. Second, five webinars with 56 partici-
pants in total were conducted. Third, an Advisory Group was created to 
discuss potential barriers to receiving asthma education.
Results: Aboriginal community members valued interactivity, visual 
features of materials, and personal interaction. Newly developed materials 
should focus on practical and lifestyle issues of asthma management. 
Participants also preferred a combination of traditional printed and digital 
resources. Cultural relevance could be improved by including images 
related to Aboriginal culture, featuring personal stories, and making mate-
rials available in Aboriginal languages.
cONclusiONs: The findings support five key recommendations. 
Firstly, there should be a focus on the development of culturally appropri-
ate asthma educational materials and resources. Secondly, implementation 
of asthma educational activities for children should be a priority. Thirdly, 
education should target broader community members to increase commu-
nity awareness of asthma. A fourth recommendation is to ensure appropri-
ate access to educational resources in the communities. Finally, it is crucial 
to continue engaging First Nations and Inuit community members in the 
development/adaption of asthma educational materials and community-
based programs.
Financial support: We would like to extend our thanks to the First Nations and 
Inuit Health Branch (FNIHB), Health Canada for providing funds for this 
important project

TeSTing An eMpoweRMenT inTeRvenTion To Help 
pARenTS MAKe HoMeS SMoKe-FRee: A RAndoMized 
ConTRolled TRiAl
Rosemary Herbert1, Anita J gagnon2, Jennifer l o’loughlin3, 
Janet e Rennick4, 
1School of nursing, Charlottetown, pe; 2School of nursing & 
department of obstetrics and gynecology, Mcgill University, 
Mcgill University Health Centre; 3Social and preventive Medicine, 
University of Montreal, CRCHUM, inSpQ; 4The Montreal 
Children’s Hospital of the Mcgill University Health Centre School 
of nursing, Mcgill University, Montreal, QC
RAtiONAle: One in twenty Canadian children aged 0-11 years are 
exposed to environmental tobacco smoke (ETS) in the home, predispos-
ing them to multiple health problems. The objective of this randomized 
controlled trial was to test if parents’ participation in an intervention 
based on an empowerment ideology and participatory experiences 
decreased the number of cigarettes smoked in homes where children = 
5 years resided.
MethOds: Sixty families were randomized to the intervention (n=30) 
or control (n=30) groups. The intervention included three weekly group 
sessions followed by three weekly follow-up telephone calls over six con-
secutive weeks. During group sessions, parents shared experiences about 
ETS, identified personal strengths and resources, and developed action 
plans. Data were collected in interviewer-administered questionnaires at 
baseline and six months follow-up.
Results: Ninety-three percent of the sample consisted of mothers, 77% 
of whom smoked during pregnancy. Forty-two percent of the total sample 
reported a household income of <$15,000. The median number of ciga-
rettes smoked in the home daily decreased from 18 to 4 in the total sample 
however no statistically significant difference was detected between groups 
at six months follow-up.
cONclusiONs: Participation in the study, independent of group, may 
have resulted in parents decreasing the number of cigarettes smoked in the 
home. Valuable lessons were learned about recruiting and working with 
this group of parents, all of whom faced challenges associated with tobacco, 
and almost half of whom lived in poverty.
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Financial support: Canadian Tobacco Control Research Initiative, Canadian 
Nurses Respiratory Society, Canadian Nurses Foundation Nursing Care 
Partnership, PEI Lung Association and PEI Cancer Control

SelF-ASSeSSMenT in ASTHMA ConTRol BeFoRe And 
AFTeR THe pATienT edUCATion
Julie Morisset, Amal Robay, yvon dubois, elise o’Carroll, 
Céline Bergeron
Service de pneumologie, Hôtel-dieu du CHUM, Montreal, QC
Many studies have shown the benefits of asthma education in adult 
patients. A preliminary survey among the CHUM’s patients had shown an 
improvement in asthma control after an education session. We aimed to 
study the effectiveness of the asthma education center in our hospital. We 
conducted a phone survey to assess the patients’ ability of long term self 
assessment of their asthma control. 122 patients who participated in an 
education session between October 2006 and July 2008 were contacted. 
We collected data about the patients self assessment of asthma control, the 
asthma control according to the Canadian guidelines, the number of exac-
erbations, use of the action plan, use of prednisone, emergency room visits, 
hospitalizations and urgent clinic visits for the year preceding and follow-
ing the educative session. 86% of the patients were properly assessing their 
level of asthma control, from which 77% had optimal control, 8% had 
one criteria of uncontrolled asthma and 1% had two or more criteria of 
uncontrolled asthma. 12% of the patients were over estimating their con-
trol and 2% underestimating. A nice correlation was observed where 88% 
of patients believed their asthma was well controlled when well- controlled 
asthma according to the Canadian guidelines was established at 77%. The 
number of acute exacerbations (342 vs 65), emergency room visits (115 vs 
13), urgent clinic visits (60 vs 13) and use of prednisone (67 vs 16) were all 
significantly (p<0.001) lower in the year following the education session. 
Furthermore, no hospitalization (12 vs 0, p = 0.001) occurred in the year 
after the education. Surprisingly, we have shown that most patients (86%) 
were able to accurately self assess the control of their asthma at long term. 
Education gives the patients a better understanding of the disease and of its 
control criteria, and allows a significant improvement in asthma control.

ASSeSSing ConTinUing edUCATion needS oF 
ASTHMA edUCAToRS: wHAT ARe THe pRioRiTieS?
donna C Rennie
College of nursing, University of Saskatchewan, Saskatoon, SK
RAtiONAle: Asthma educators from many health disciplines provide a 
valuable service in the care and management of asthma for Canadian 
populations. Up to date professional knowledge remains pivotal in the 
provision of asthma care that meets the needs of clients.
MethOds: We surveyed 413 graduates of the AsthmaTrec educator 
program (1999-2009) developed by the Saskatchewan and Manitoba Lung 
Associations. Questionnaires provided by the researcher were mailed by 
the AsthmaTrec coordinator using a modified Dillman mail out survey 
method. The survey was conducted between May and July 2009.
Results: There were 298 educators from across Canada who responded 
to the survey for a very good response rate of 71.2%. Of those who 
responded, 62.5% were certified asthma educators. The three main 
groups of educators were respiratory therapists followed by nurses and 
pharmacists (49.3%, 26.0% and 16.2%, respectively). Most educators 
(90.2%) were using their learned skills in practice. Reported barriers to 
updating asthma knowledge were educators were too busy, had difficulty 
obtaining time off work, experienced financial constraints or the distance 
to educational activities was a barrier. Continuing learning needs per-
ceived as most important included pharmacotherapy, triggers of asthma, 
research findings on asthma management and assessing asthma severity 
and control although preferred choices varied by professional group 
(p<0.05). The CTS Guidelines for asthma management and information 
from the internet were the most commonly sought sources for updating 
asthma knowledge.
cONclusiON: The CTS recommendation for asthma care was a major 
learning resource for these health professionals and as such, needs to be as 
current as possible. Internet access may remove some of the barriers expe-
rienced gaining access to information. Content for continuing education 

should take into consideration preferred information needed by each pro-
fessional group.
Financial support: Canadian Respiratory Health Professionals of the Canadian 
Lung Association and Canadian Nurses Foundation

How doeS THe TiMing oF HoMe enviRonMenTAl 
ToBACCo SMoKe eXpoSURe dURing CHildHood 
AFFeCT THe Age oF ASTHMA developMenT?
elinor Simons1,2, david Stieb3, Teresa To1,2, Rahim Moineddin4, 
Sharon d dell1,2,5

1The Hospital for Sick Children, Child Health evaluative Sciences; 
2department of Health policy, Management and evaluation, 
University of Toronto, Toronto; 3Health Canada, ottawa; 
4department of Family and Community Medicine, University of 
Toronto; 5department of Respiratory Medicine, The Hospital for 
Sick Children, Toronto, on
RAtiONAle: To evaluate the relationship between age of home expo-
sure to environmental tobacco smoke (ETS) and age of asthma 
development.
MethOds: In phase 1 of the Toronto Child Health Evaluation 
Questionnaire, parents of 5619 grade 1-2 students attending 283 randomly 
sampled public and Catholic schools reported age of physician-diagnosed 
asthma development and exposure to maternal ETS during pregnancy and 
the first year of life. In phase 2, a nested case-control study in which half of 
the children had asthma or wheezing, parents of 1497 students reported 
any ETS exposure in all homes inhabited by the child until age 7 years. 
Using the Cox’s proportional hazards model, we evaluated the relationship 
between timing of ETS exposure and age of asthma development.
Results: In phase 1, maternal smoking was reported in 5.0% during 
pregnancy and 7.8% during the child’s first year; these proportions were 
similar for the subset participating in phase 2 (5.6% and 8.4%, respec-
tively), and yearly home ETS exposure (12-14%) decreased over the first 
7 years of life. Hazard ratios adjusted for sex, parental atopy and income 
adequacy suggested that children exposed to maternal ETS during preg-
nancy (1.32, 95% CI: 1.05-1.68) and their first year (1.17, 95% CI: 0.93-
1.47) developed asthma sooner. Similarly, children with any home ETS 
exposure in each of the first 7 years trended towards earlier asthma devel-
opment. However, the total number of years exposed to maternal ETS and 
the number of cigarettes smoked in the house per day did not appear to be 
associated with the age of asthma development.
cONclusiON: Home ETS exposure was associated with earlier devel-
opment of physician-diagnosed asthma. Longitudinal analysis will be used 
to further evaluate the timing of home ETS exposure and its contribution 
to the age of asthma development.
Financial support: Canadian Lung Association/Canadian Thoracic Society, 
The Hospital for Sick Children, AllerGen

AwAReneSS oF RiSK FACToRS And ATTiTUdeS 
TowARdS lUng diSeASe AMong CAnAdiAnS MoST AT 
RiSK
Shannon l walker, david l Saltman, Rosemary Colucci, 
leslie Martin
The Canadian lung Association Advisory Committee
Objective: To assess awareness and perceptions about risk factors asso-
ciated with chronic obstructive pulmonary disease [COPD], lung cancer 
and sleep apnea among Canadians determined to have risk factors for the 
development of these diseases.
MethOds: A quantitative hybrid survey was delivered to a representa-
tive Canadian population including First Nations, Inuit and Metis people 
[FNIMP], that had at least one risk factor for development of any one of 
the three diseases identified.
Results: A total of 3626 individuals were contacted and 84% [3036] 
were eligible to participate. Of those at risk for lung cancer and COPD, 
65% and 69% respectively were due to tobacco smoke exposure. 72% of 
those at risk for lung cancer felt they were somewhat knowledgeable about 
the disease, its cause and symptoms. However only 36% of persons at risk 
for COPD and 56% of persons at risk for sleep apnea felt they were aware 
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of the cause, common symptoms or treatment of the disease. 13% of those 
at risk for COPD were not even aware of the term “COPD” or “chronic 
obstructive pulmonary disease”. Furthermore, 27% of persons at risk for 
COPD did not know or did not believe that smoking was a risk factor for 
development of COPD. Most participants believed that smoking was an 
addiction [77%] rather than a habit [19%] and this attitude was shared 
equally amongst smokers and non-smokers. No measured difference was 
seen in awareness of lung disease between FNIMP and the general 
Canadian population.
cONclusiONs: Canadians at risk for lung disease are reasonably aware 
of risk factors and symptoms for lung cancer and sleep apnea. However, 
knowledge of COPD and its risk factors was poor considering the burden of 
this disease. Knowledge of the impact of lifestyle choices and change were 
generally not well appreciated in this large Canadian study population.
Financial support: This project was funded by the Public Health Agency of 
Canada under the Lung Health Program in support of the National Lung Health 
Framework

SMoKeR’S pReFeRenCe FoR pHARMACologiCAl And 
BeHAvioURAl CeSSATion TReATMenTS
principal investigator: Souraya Sidani1; Co-investigators: Joan 
Brewster2, Joyal Miranda2, david Streiner2, John Cairney2, 
Shelley walkerley2

1daphne Cockwell School of nursing, Ryerson University; 
2lawrence S Bloomberg Faculty of nursing, University of Toronto, 
Toronto, on
bAckgROuNd: Poor uptake and/or adherence to smoking cessation 
treatments and the addictive nature of nicotine are recognized as possible 
mechanisms explaining low rates of abstinence or quit rates for smoking 
cessation interventions. Perceived acceptability of and preferences for 
treatment may contribute to this poor uptake and adherence. However, 
there is limited knowledge of adult smokers’ perceived acceptability and 
preferences for smoking cessation interventions and of factors related to 
these preferences.
PuRPOse: The objectives of this study were 1) to examine adult smokers’ 
preferences for pharmacological (i.e., nicotine gum) and behavioral 
(i.e., individual brief advice and group counseling) therapy, and 2) to 
explore the factors (socio-demographic and clinical characteristics, and 
treatment attributes related to those preferences. 
MethOd: A cross-sectional design was used. Adult smokers (n = 81) 
were provided with descriptions of three treatments, then completed a 
questionnaire assessing socio-demographic and clinical characteristics of 
participants, as well as perception of treatment attributes and preferences 
for the three treatments. Data analysis included descriptive statistics and 
logistic regression, which examined the relationships between the selected 
factors and expressed preferences.
Results: More than half (58%) of participants chose group counseling, 
44% favored nicotine gum and 16% preferred individual brief advice. 
Socio-demographic and clinical characteristics were not associated with 
expressed treatment preferences whereas treatment attributes were. 
Specifically, perceived suitability to lifestyle related to preference for nico-
tine gum; willingness to comply related to preference for individual brief 
advice; and effectiveness in managing cravings related to preference for 
group counseling.
iMPlicAtiONs: The findings of this study suggest that smokers have 
preferences for smoking cessation interventions and they consider attri-
butes of the treatment when making choices. Providing individuals with 
their preferred treatment may enhance adherence to and satisfaction with 
treatment, as well as outcome achievement.
Financial support: Funding was provided by a CRHP Grant Award from the 
Lung Association

eFFeCTS oF inTegRATing RegUlAR eXeRCiSe wiTH 
SMoKing CeSSATion SUppoRT on SMoKing 
ABSTinenCe And pHySiCAl ACTiviTy levelS: A STUdy 
oF THe QUiT And geT FiT pRogRAM
Alexey Babayan1, Robert Schwartz1, Sherry zarins2

1ontario Tobacco Research Unit, University of Toronto; 2ontario 
lung Association, Toronto, on
Evidence from cross-sectional and randomized control studies suggests that 
pursuing regular exercise during a quit attempt can improve quit rates and 
reduce nicotine withdrawal symptoms and cravings. The Quit & Get Fit 
pilot program implemented in Ontario integrated smoking cessation sup-
port with personal training sessions for physical activity. Over the course of 
6 weeks, 124 smokers received 12 personal training sessions and cessation 
support from a specially trained personal trainer. An evaluation was con-
ducted to assess the effects of the program on participants’ smoking and 
physical activity behaviours. Data were collected through web-based base-
line and follow-up surveys. At the end of intervention, 44.3% of partici-
pants were abstinent from smoking for 30 days preceding the follow-up 
(the intention-to-treat (ITT) quit rate – 31.5%) and 34.1% achieved 
6-week continuous abstinence (ITT – 24.2%). Significant predictors of 
quitting included participants’ age, confidence in quitting and satisfaction 
with personal trainer’s support. There were also some positive changes 
among participants who remained smokers at the end of intervention 
(55.7%). Compared to the base-line, more smokers started to have their 
first cigarette beyond 1 hour after waking (26% vs. 62%, P=0.001). The 
average number of cigarettes smoked per day decreased from 14.5 to 
6.4 (P=0.001). Both smokers and quitters tended to increase the frequency 
and amount of their physical activity over time. The study further reveals 
that the increased frequency of vigorous activity was associated with the 
30-day smoking abstinence at the end of the program (P=0.03). The find-
ings suggest that Quit & Get Fit is a promising intervention for promoting 
smoking cessation, reducing consumption of cigarettes and increasing 
engagement in physical activity. The 3-month follow-up has now been 
completed and analysis is underway to verify these results.
Financial support: The project was funded by the Ontario Lung Association 
and the Ministry of Health Promotion and Sport

pulmonary Rehabilitation /  
Réadaption pulmonaire

opTiMAl dURATion oF pUlMonARy ReHABiliTATion 
FoR individUAlS wiTH Copd: A SySTeMATiC Review
Marla K Beauchamp1,2, Tania Janaudis-Ferreira2,  
Roger S goldstein2,3,4, dina Brooks1,2,4

1graduate department of Rehabilitation Science, University of 
Toronto; 2Respiratory Medicine, west park Healthcare Centre; 
3department of Medicine; 4department of physical Therapy, 
University of Toronto, Toronto, on
RAtiONAle: There is currently no consensus regarding the optimal 
duration of pulmonary rehabilitation for individuals with chronic obstruc-
tive pulmonary disease (COPD). Therefore the objective of this review was 
to determine the impact of duration of pulmonary rehabilitation on mea-
sures of health-related quality of life and exercise tolerance in COPD.
MethOds: Randomized controlled trials (RCTs) comparing different 
lengths of pulmonary rehabilitation in patients with COPD were identified 
after searches of six electronic databases (MEDLINE, PubMed, CINAHL, 
EMBASE, Physiotherapy Evidence Database (PEDro) and the Cochrane 
Library of clinical trials) and reference lists of pertinent articles. Two review-
ers performed the searches and assessed trial quality using PEDro and Jadad 
scales.
Results: Five RCTs met inclusion criteria. The mean PEDro score was 
6 (range 3-8) and mean Jadad was 2 (range 1-3). Three trials reported a 
difference in health-related quality of life in favour of the longer duration 
program; two trials reported a benefit in exercise capacity in favour of 
longer programs. A meta-analysis of results was not possible due to consid-
erable heterogeneity in program duration and outcomes.
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cONclusiONs: Longer duration pulmonary rehabilitation programs 
have a more favourable effect on health-related quality of life in individu-
als with COPD; results for exercise capacity are less clear. The limited lit-
erature prevents a more definitive conclusion on optimal duration of 
rehabilitation.
Financial support: Marla Beauchamp is supported by the Canadian Institutes 
of Health Research and Dina Brooks is supported by a Canada Research Chair

doeS A pUlMonARy ReHABiliTATion pRogRAM 
inFlUenCe Bode indeX SCoReS oF Copd pATienTS?
Riany de Sousa Sena1,2, Antonia Auriana da Silva 
noleto3, Francisco José Aguiar Arruda1, Ana paula de vasconcelos 
Abdon1, Maria Tereza Aguiar pessoa Morano1

1University of Fortaleza, Fortaleza, Brazil; 2Mcgill University, 
Montreal, QC; 3Faculty of Health and Technological Science of 
piaui, piaui, Brazil
RAtiONAle: The BODE (B- body mass index; O- airflow obstruction; 
D- dyspnea; E- exercise capacity) is an important index to predict mortality 
in COPD. Pulmonary rehabilitation (PR) improves exercise tolerance, 
dyspnea and quality of life. However, few studies in Brazil have investigated 
the changes in the BODE index of COPD patients submitted to a 
Pulmonary Rehabilitation program. Therefore, we aimed to analyze the 
BODE index of COPD patients enrolled in a Pulmonary Rehabilitation 
Program.
MethOds: This quantitative study comprised 30 medical records of 
COPD patients, independent of gender and age, submitted to a PR located 
in the city of Fortaleza, Ceara, Brazil. The study was approved by the ethics 
committee of the Messejana Hospital and was conducted between 
September, 2009 and March, 2010. The BODE index was calculated at 
admission and at discharge of the PR program. The following variables 
were used to calculate the index: six-minute walking distance (6-MWD), 
Medical Research Council Dyspnea Score (MRC); body mass index 
(BMI), Percent of Predicted Forced Expiratory Volume at one second 
(VEF1% predicted). Statistical analysis was performed using Statistical 
Package for the Social Sciences (SPSS), version 17. Paired Student’s t-test 
was performed to analyze the differences of FEV1%, BMI, 6MWT, MRC 
and BODE index at the beginning and at discharge from the PR program. 
The level of significance was set at p<0.05.
Results: The BODE index of COPD patients enrolled in a Pulmonary 
Rehabilitation program showed significant improvements (p=0.046) at dis-
charge of the program. Significant improvements in the degree of dyspnea 
measured by the MRC (p=0.000) were found, but not in 6MWT (p=0,240), 
VEF1 (% predicted) (p=0,408) or BMI (p=0,183) at discharge.
cONclusiON: Participation in a Pulmonary Rehabilitation Program 
improves BODE index scores demonstrating the benefits of this form of 
therapy for COPD patients.
Financial Support: No financial support was provided for this study

vAlved Holding CHAMBeR (vHC) wiTH inSpiRAToRy 
Flow indiCAToR AS pATienT FeedBACK Aid HAS 
eQUivAlenCe To pReSSURized MeTeRed doSe inHAleR 
(pMdi) Alone BASed on THeRApeUTiCAlly BeneFiCiAl 
poRTion oF doSe
H Harkness, Jp Mitchell, Mw nagel
Medical Aerosol laboratory, Trudell Medical international, 
london, on
RAtiONAle: The Flow-Vu* Inspiratory Flow Indicator (IFI) is an 
important new feedback aid for care-givers and patients using the 
AeroChamber Plus* Flow-Vu* Anti-Static VHC (Trudell Medical Inc., 
London, Ontario) with mouthpiece as part of disease management for 
asthma or COPD. Healthcare providers require that the modification has 
not affected the delivery of the therapeutically beneficial portion of the 
emitted dose from the inhaler.
MethOds: In vitro measurements (n=5 VHCs/group) of fine particle 
mass/actuation for albuterol (100 µg/actuation label claim dose, GSK 
Canada Inc.) as a representative bronchodilator were made using an 
Andersen 8-stage cascade impactor equipped with a USP/Ph.Eur. 

induction port and operated at 28.3 L/min±5%. Benchmark data were 
obtained for the pMDI alone (no delay between actuation and sampling) 
and for the pMDI + VHC (2-second delay, simulating poor coordination 
for which VHCs are often prescribed. The movement of the Flow-Vu 
Indicator was employed as a monitor of airflow through the VHC and a 
proper seal of the mouthpiece in the apparatus. The VHCs were tested out-
of-package in accordance with instructions. Recovery and assay for the 
collected active pharmaceutical ingredient (API) was undertaken by 
HPLC-UV spectrophotometry.
Results: Fine particle mass/actuation for the pMDI alone was 
34.8±1.4 µg, compared with 33.2±3.3 µg/actuation for the pMDI + VHC 
group. The Flow-Vu Indicator was observed to move from the inhalation 
valve closed to open position immediately upon initiation of sampling.
cONclusiON: The Flow-Vu Indicator provided useful feedback on the 
delivery of this widely prescribed ‘rescue’ medication and did not interfere 
with the new VHC delivering a substantially comparable mass of the fine 
portion of the aerosol <4.7 µm in diameter to that from the pMDI alone 
when a short delay existed, as is likely with many users of this class of 
inhaler.
Financial support: The authors are employees of Trudell Medical International, 
which funded the study

CHARACTeRiSTiCS oF lUng TRAnSplAnT 
ReHABiliTATion pRogRAMS in CAnAdA
Helm d1,2, Trojetto T1, elliot RJ1, Rashid S1, wong S1, dlugosz K1, 
wickerson l1,2, Brooks d1

1lung Transplant program, Toronto general Hospital; 2department 
of physical Therapy, University of Toronto, Toronto, on
RAtiONAle: Lung transplant candidates demonstrate significant 
decreases in exercise capacity, muscle strength and health-related quality 
of life. Subsequently, a prolonged hospitalization and side-effects of immu-
nosuppressive therapy in lung transplant recipients can lead to osteoporo-
sis, decreased exercise capacity, muscle atrophy and dysfunction. 
Rehabilitation programs are an integral part of medical management pre- 
and post-lung transplant. Little is known of the specific structure, content 
and organization of existing lung transplant rehabilitation programs. The 
purpose of this study was to conduct a national survey to characterize lung 
transplant rehabilitation programs in Canada.
MethOdOlOgy: A 24 item descriptive survey was sent to all adult and 
pediatric lung transplant centres in Canada. Responses were categorized 
and analyzed using frequencies and percentages.
Results: Four out of six lung transplant centres responded to the survey 
(67% response rate). Rehabilitation programs offered aerobic exercise, 
strength training and education done primarily in an outpatient setting. 
Pre-transplant, exercise was prescribed for the duration of the waiting list 
with a frequency of 2 to 5 days a week for 90 to 120 minutes. Post-
transplant, rehabilitation was prescribed for 6 to 12 weeks with a frequency 
of 2 to 3 days a week for 90 to 120 minutes. Exercise intensity and progres-
sion was primarily determined by oxygen saturation, target heart rate and 
levels of perceived exertion pre-transplant, and by individualized assess-
ment, perceived exertion and post-operative precautions post-transplant. 
The most common modes of exercise were walking/treadmill, cycling, 
upper and lower strength training and flexibility. The most commonly used 
outcome measure was the six-minute walk test. The primary healthcare 
professionals involved in the rehabilitation program were dietitians, nurses 
and physiotherapists.
cONclusiONs: The majority of lung transplant programs recom-
mended rehabilitation pre-transplant and had mandatory rehabilitation 
post-transplant. A pulmonary rehabilitation model was used with the 
inclusion of educational topics specific to lung transplant and the incorpo-
ration of post-transplant precautions for exercise training.
Financial support: University of Toronto
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eFFeCTiveneSS oF involUnTARy BReATH STACKing in 
CHildRen wiTH neURoMUSCUlAR diSeASe
H Jenkins1,2, A Stocki2, A McKinnon3, H pasterkamp1 
1University of Manitoba; 2winnipeg Children’s Hospital; 
3University of winnipeg, winnipeg, MB
RAtiONAle: Respiratory insufficiency is one of the most common 
causes of death in patients with neuromuscular disorders (NMD). Due to 
weakness and cognitive level, children with NMD often cannot perform 
required maneuvers to recruit lung volume. In cooperative adults, breath 
stacking with a mask and one-way valve can obtain significantly higher 
lung volumes.
MethOds: To study the effectiveness of a breath stacking mask in 
patients with NMD, we recruited 23 children (17 male, 6 female) over 
3 years, mean age 11 y (range 3-19 y) and body mass 43.8 kg (range 
12-80 kg). Fifteen were cognitively aware and able to communicate 
verbally.
For involuntary breath stacking (IVB) a one-way valve and pneumotach 
were attached to a cushioned mask that was held to the face, covering 
around nose and mouth with a tight seal. Flow signals were acquired by 
computer (AcqKnowledge BIOPAC Inc.). Tidal volumes (Vt) and minute 
ventilation (VE) were calculated from the recording for 30 s before and 
30 s after 15 s of valve closure during which expiration was prevented. 
Oxygen saturation (SaO2) was measured.
Results: The mean Vt before valve closure was 290 ml (range 
29-598 ml). The mean increase in volume by stacking was 600±560 ml 
(range –140 to 3,000 ml). Normalized to body weight, the mean increase 
above normal end inspiratory level was 15±14.7 ml/kg (range 2.7 – 
52.2 ml/kg). The mean number of stacked breaths was 4.5±3.6 (range 
0-17). VE increased on average by 18% after stacking (p<0.05, paired 
t-test). There was no change in SaO2 after stacking. Four of the 23 chil-
dren did not stack.
cONclusiONs: We found that breath stacking with a mask and a one-
way valve can achieve breath volumes approximately 3× normal Vt. The 
mask was tolerated well, and cooperation of the child was not required.
Financial support: This study was supported by the Manitoba Institute of 
Child Health and the Health Sciences Centre Foundation

pATienT’S ABiliTy To deTeRMine wHen To RepleniSH 
THeiR inHAleRS (pMdi)
Simon lessard1, Stan langford2

1Université de Montréal, Montreal, QC; 2eristan Medical Systems, 
Fishkill, new york, USA
RAtiONAle: The U.S. FDA has long contended that patients are not 
able to keep track of their aerosol medications, leaving them vulnerable to 
unwittingly running out of medication. However, the majority of studies 
supporting this viewpoint rely on surveys and anecdotal evidence. In con-
trast, this study looks at the physical evidence: that is the contents of 
inhalers returned to pharmacies by consumers for disposal.
MethOds: Each month a random sampling of post consumer inhalers 
(N=250 + 250) are collected from a government- regulated facility for 
evaluation. Samples are from retail pharmacies, not institutions. The sam-
ples are sorted, weighed, cataloged and the number of remaining doses is 
determined. In Canada only Advair has an on-board counting mechanism. 
For that reason it is used as control.
Results: Over 50% of the control group samples showed zero doses 
remaining (plus or minus 20%) compared with only 10% of the inhalers 
without counters. 15% of the pMDIs were found to be substantially 
depleted with less than -20 doses remaining. This suggests that patients 
may have been without medication for a minimum of 3 days and in many 
cases for multiple weeks. The remaining 70% of the inhalers had between 
21% and 99% of their medication remaining. 5% of inhalers returned for 
disposal were full, most unprimed.
cONclusiON: The FDA’s assertion that patients are unable to manage 
their inhaled medications holds true. The results also suggest that knowl-
edge of the number of remaining doses fundamentally changes how 
patients use their inhalers. If it were public policy that inhalers be equipped 
with counting mechanisms or that pharmacists be required to weigh inhal-
ers to determine the remaining doses before replenishing them the public 

would be safer, patient compliance would improve and the amount of waste 
could be reduced.
Financial support: No funding

CARdiAC ReHABiliTATion And ReSpiRAToRy 
CoMoRBidiTieS: CHARACTeRizATion And 
CoMpARiSon oF AeRoBiC And FUnCTionAl 
pRoFileS – A ReTRoSpeCTive Review
Mika l nonoyama1

, paul oh1, dina Brooks1,2, Susan Marzolini1, 
david Alter1,3

1Toronto Rehabilitation institute; 2department of physical Therapy, 
University of Toronto; 3institute for Clinical evaluative Sciences, 
Toronto, on
bAckgROuNd ANd RAtiONAle: There is currently little infor-
mation on the prevalence and impact of respiratory comorbidities on 
patients in cardiac rehabilitation (CR).
Objective: To compare the efficacy of CR for individuals with cardiac 
disease and 1) respiratory comorbidities (chronic obstructive pulmonary 
disease) (RC); 2) non-respiratory comorbidity(s) (NRC); and 3) no 
comorbidities (NC).
MethOds: Retrospective review of the Toronto Rehab CR database 
(January 1999 – May 2004). The following were compared (all with a pri-. The following were compared (all with a pri-
mary cardiac diagnosis and ≥10 pack per year (ppy) smoking history): 
patients with 1) RC; 2) NRC; and 3) NC. Primary outcomes were (at 0-, 
6- and 12-months) cardiopulmonary exercise max heart rate (HR), max 
workload, PeakVO2 and anaerobic threshold (AT). Analyses included 
factorial ANOVA and logistic regression.
Results: Of 5922 patients, 77 (1.6%) had RC; 957 (16.2%) NRC; and 
213 (3.6%) NC. The number of patients who completed the program did not 
differ between groups. RC, compared to the other 2 groups (except max HR) 
and; NRC compared to NC had significantly lower (all p<0.008; in mean 
(SD); RC, NRC, and NC respectively) 1) max HR (bpm): 117.2 (21.6), 
123.3 (23.0), 125.8 (23.2); 2) max workload (kilopond meters): 660.2 (232.6), 
820.5 (264.5), 878.1 (237.5); 3) peak VO2 (mL kg-1 min-1): 16.7 (3.8), 
19.9 (5.8), 21.3 (6.0); and 4) AT (mL kg-1 min-1): 11.8 (2.1), 13.3 (3.5), 
13.9 (3.9). There were significant differences over time but none of the 
interactions between group and time were significant.
cONclusiON: Prevalence of COPD in the Toronto Rehab CR data-
base is low and likely underestimated. RC patients had poorer functional 
status compared to NRC and NC; NRC compared to NC. The number of 
patients who completed the program and the relative improvements in 
functional status attributable to CR were similar for all groups. A CR 
model may be effective for patients with COPD. Having both cardiac and 
respiratory programs available may increase the accessibility to rehabilita-
tion for these patients.
Financial support: Dr Nonoyama was supported by a Toronto Rehabilitation 
Institute post doctoral fellowship. Dr Brooks holds a Canada Research Chair

CoMpARing AdUlT SUCTioning pRACTiCeS AMong 
pHySioTHeRApiSTS, ReSpiRAToRy THeRApiSTS And 
nURSeS
overend TJ1, Anderson CM2, Brooks d3, Cicutto lC4, Keim M5, 
McAuslan d6, nonoyama Ml7

1School of physical Therapy, The University of western ontario; 
2london Health Sciences Centre, london; 3department of 
physical Therapy, University of Toronto, Toronto, on; 4national 
Jewish Health, denver, USA, 5ornge Critical Care Transport, 
Academy of Transport Medicine, Toronto; 6london Health 
Sciences Centre, london; 7Toronto Rehabilitation institute, 
Toronto, on
RAtiONAle: Physiotherapists (PT), nurses (RN), and respiratory thera-
pists (RT) use suctioning to promote secretion clearance and/or maintain a 
patent airway. However, suctioning is invasive and not without risk; there-
fore it is important for clinicians to use evidence-informed practice. A 
survey of suctioning practices of PT, RN and RT in Ontario was last con-
ducted in 1997. The purpose of this study was to compare adult suctioning 
practice among PT, RT and RN, and to identify any changes in practice 
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since the earlier survey and subsequent publication of a clinical practice 
guideline (CPG).
MethOds: 450 PT, RT and RN were randomly selected from clinicians 
identified by each professional college as performing suctioning. A ques-
tionnaire based on the previous suctioning practice survey was revised, 
pilot tested, and then distributed using a 5-step modified Dillman process. 
Responses among the three professions in this survey and between this 
survey and the 1997 survey were compared using Chi-square tests.
Results: The overall response rate was 40% (180/450; PT-42%, 
RT-40%, and RN-38%). There was no difference in years of suctioning 
experience, but PT suctioned less often per shift than RT or RN (p<0.001). 
Nurses considered ‘patient refusal’ as a contraindication for suctioning 
intubated patients less often than either PT or RT (p<0.001). There was 
no difference in use of hyperoxygenation or saline instillation, while RN 
‘routinely’ used hyperinflation more than either RT or PT (p=0.03). For 
non- intubated patients, RT ‘always’ wore droplet protection masks more 
than either PT or RN (p=0.01); more PT and RN ‘never’ wore such protec-
tion (p=0.01).
cONclusiONs: Within the limitations of survey data, suctioning prac-
tices in adult patients were generally similar among PT, RT and RN. 
However not all professions have followed recommendations made in the 
most recent (2001) evidence-based CPG, and personal protective equip-
ment is not being worn on a regular basis.
Financial support: The Lung Association / Ontario Respiratory Care Society 
Research Grant

pHySiCAl ACTiviTy in lUng TRAnSplAnT CAndidATeS
lisa wickerson1,2, Sunita Mathur 2,3, polyana Mendes2, 
denise Helm1, lianne g Singer1,4, Roger goldstein2,3,4 , 
dina Brooks2,3

1lung Transplant program, Toronto general Hospital; 2department 
of physical Therapy, University of Toronto; 3Respiratory Research, 
west park Health Care Centre; 4department of Medicine, 
University of Toronto, Toronto, on
RAtiONAle: Rehabilitation is an integral part of the medical manage-
ment of lung transplant candidates to improve surgical fitness and prevent 
progressive deconditioning and immobility that can accompany end-stage 
lung disease. Little is known about physical activity (PA) in lung trans-
plant candidates. The study objectives were to characterize daily PA in 
lung transplant candidates and explore associations between PA and clini-
cal measures of lower extremity strength, functional exercise capacity, and 
health-related quality of life (HRQOL).
MethOds: Lung transplant candidates were assessed prospectively. 
Daily PA was measured over seven days using a tri-axial accelerometer 
(ActiLife GT3X). Additional clinical measures included isometric peak 
torque of the knee extensors using a Biodex dynamometer, functional exer-
cise capacity using the six-minute walk test (6MWT), and HRQOL using 
the physical functioning scale of the Medical Outcomes Short Form 
 (SF-36) and the activity scale of the St. George Respiratory Questionnaire 
(SGRQ). Physical activity was quantified in terms of steps per day and 
time spent in moderately intense PA. Correlation analysis was used to 
explore the relationship between PA and knee extensor strength, exercise 
capacity and HRQOL.
Results: 21 lung transplant candidates (11 men, aged 52±15 years, 
listed 5.2±3.7 months) from various diagnostic groups (interstitial lung 
disease=11, cystic fibrosis=4, COPD=2, bronchiectasis=1, pulmonary 
hypertension=1, sarcoidosis=1, polymyositis=1) were studied. Lung trans-
plant candidates walked 3057±1227 steps per day and spent 7.7±7.6 min-
utes per day in moderately intense activity. Moderate correlations were 
found between the 6MWT and daily steps (r = 0.52, p = 0.04) and moder-
ate intensity PA (r = 0.7, p = 0.004). No significant correlations were 
found between PA and knee extensor strength or HRQOL.
cONclusiONs: Lung transplant candidates have low levels of daily 
PA. Despite enrollment in a rehabilitation program three times a week, 
lung transplant candidates spent little time in moderately intense PA. A 
longitudinal study is currently being done to assess changes in PA following 
lung transplant.
Financial support: ORCS, CRHP and CRC

Mycobacterial disease /  
Maladie mycobactérienne

TReATMenT oF lATenT TUBeRCUloSiS inFeCTion 
diAgnoSed dURing pRe-eMployMenT SCReening in 
HeAlTHCARe woRKeRS: A UK eXpeRienCe
Abiola olukemi Adanijo, paul grime
Health and work Centre (occupational Health department), Royal 
Free Hospital, london, United Kingdom
RAtiONAle: Screening programmes for Tuberculosis (TB) have been 
widened from detecting early active TB to identifying Latent Tuberculosis 
Infection (LTBI) and providing subsequent preventive chemotherapy. 
Health care workers (HCW) have been shown to have a higher risk of 
tuberculosis and show higher levels of LTBI, compared with the general 
population. National Institute of Health and Clinical Excellence (NICE) 
guidelines in the United Kingdom recommend screening for TB in new 
entrants to the National Health Service (NHS). Factors that limit the 
effectiveness of the treatment strategy include the failure of persons with 
LTBI to accept or complete treatment. An evaluation of the factors that 
influence treatment outcomes may help to improve the rates of acceptance 
and completion of treatment for LTBI.
MethOds: Two hundred and forty six new entrant HCW with risk factors 
for TB were screened pre-employment, for LTBI with Interferon Gamma 
Release Assay (IGRA) tests. Those with positive IGRA tests were referred to 
the TB clinic for follow-up and 3-month prophylactic anti-tuberculous 
therapy. Diagnosis of LTBI was based on a positive IGRA test and a normal 
chest radiogram.
Results: Forty-four subjects (17.9%) had positive IGRA tests. The 
prevalence of LTBI was 16.7%. Thirty-three (75%) of those referred, 
attended the TB clinic. Eleven (25%) did not attend. Twenty-eight of the 
33 subjects were offered treatment for LTBI. Twenty-two subjects accepted 
and 6 declined treatment. Five of the subjects were not offered treatment 
after evaluation. Twenty-two subjects completed the course of treatment. 
Only 9 of the 22 subjects had side effects from the treatment for LTBI.
cONclusiON: Treatment acceptance and compliance rates were satis-
factory in this cohort of patients. Side effects of treatment did not impact 
significantly on compliance. Interventions like education, counselling, 
support, and possibly directly observed prevention therapy could improve 
treatment outcomes.
Financial support: No Financial support

SCReening FoR lATenT TB inFeCTion dURing AnnUAl 
pHySiCAl eXAMinATion AMong oCCUpATionAl 
eMployeeS
pei-Ru lin1, i-lan liu1, Tzu-ping li1, Heng-Cheng Chang1,  
Chi-Hong Chu2

1national defense Medical Center; 2Tri-Service general Hospital, 
Taipei, Taiwan
RAtiONAle: Based on the requirements of work, employees have to 
engage in congregate living. In this type of condition, once an employee 
progresses from tuberculosis infection to active tuberculosis, Mycobacterium 
tuberculosis is easily spread from one person to another. TST results are 
prone to being confounded by the Bacille Calmette-Guérin (BCG) vacci-
nation, and therefore are not suitable in Taiwan. The Food and Drug 
Administration (FDA) in the United States has certified the use of a third 
generation diagnostic method – QuantiFERON®-TB Gold In-Tube test 
(QFT-GIT) – in 2007. Its sensitivity and specificity are much higher than 
that of TST. This study aims to investigate the rate of latent TB infection 
and realize risk factors among occupational employees.
MethOds: This study is a cross-sectional study and has been approved 
by the Institutional Review Board. The study subjects are employees from 
an occupation. We chose two physical examination hospitals designated 
hospitals A and B as our area of study. We use structural questionnaires to 
investigate the risk factors for latent TB infection and collect 3 mls of 
blood specimen using QFT-GIT to screen a person for latent TB infection. 
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Statistical analysis utilizes stepwise multiple logistic regression. We discuss 
the risk factors for the positive results of QFT-GIT after adjusting the 
potential confounding factors.
Results: The QFT-GIT positive rates were 13% for occupational 
employees. After adjustment for confounders, this study indicates that 
women (OR=2.4, 95%CI=1.27-4.53), a TB history (OR=42.88, 
95%CI=4.27-430.82), a working location of high TB prevalence area 
(OR=3.75, 95%CI=2.37-5.95) and smoking (OR=1.82, 95%CI=1.1-3.0) 
were associated with TB infection among occupational employees.
cONclusiONs: Since these occupational employees are 24 hour clus-
tering groups, the senior manager should enforce routine TB screening 
through the use of QFT-GIT, and promote TB education regularly to pre-
vent the event of TB outbreaks.
Financial support: TY099-08

ConTRAST eCHoCARdiogRApHy FoR SHUnT 
ASSeSSMenT in HeRediTARy HeMoRRHAgiC 
TelAngieCTASiA: iS THeRe need To STAndARdize 
pRoCeSS FoR pATienT SAFeTy?
laura Miller1, Jonathan Choy2,Miriam Shanks2,  
dilini vethanayagam2

1Alberta Health Services, University of Alberta Hospital; 
2department of Medicine, University of Alberta, edmonton, Alberta
Transthoracic contrast echocardiography (TTCE) is an imaging modality 
used to screen for pulmonary arteriovenous malformations (PAVM’s) in 
Hereditary Hemorrhagic Telengiectasia (HHT). The appearance of con-
trast media in the left atrium after 4 cardiac cycles on TTCE (Parra J. ERJ, 
2010) is indicative of an (extra-cardiac vs intra-cardiac) shunt that is usu-
ally related to PAVM’s in HHT patients. Respirophasic variations in intra-
pulmonary pressures can however result in delayed contrast left sided 
chambers even with patent foramen ovale (Attaran R. Echocardiography, 
2006). Hence, repeat injections and larger volumes of air are sometimes 
required to determine the origin and direction of the shunt by visualization 
of contrast appearance in the pulmonary veins. While agitated saline with 
air is the most commonly utilized agent in the clinical practice due to its 
cost-effectiveness and safety profile when used in the HHT centers with 
standardized echo protocols, the volume of air injected during TTCE has 
not been clearly standardized. We present a case of a neurologic complica-
tion related to TTCE.
cAse: We report the case of a 41-year-old female with HHT followed by 
the Edmonton HHT Centre. She was subsequently screened for PAVM’s by 
air Contrast TTCE for PAVM’s. She developed Trans neurologic symptoms 
one minute after the completion of the TTCE (0.5 mL agitated saline with 
air); the symptoms lasted approximately five minutes.
discussiON: We suggest standardized air contrast with a maximum 
dose of air contrast (0.1 mL) for HHT screening echos, and if negative, a 
repeat administration of 0.5 mL may increase sensitivity. For individuals 
with known PAVMs (re-screening), the second administration should be 
avoided. Additionally, mixing air with 0.5 mL blood (back-flush) can 
enhance signals with an experienced echocardiographer. TTCE to screen 
for PAVMs, as recommended in the new international guidelines for HHT 
(Faughnan M. JMG, 2009) should ideally be performed in echo labs with 
standardized HHT protocols.

A lATe CoMpliCATion oF yeSTeRdAy’S TUBeRCUloSiS 
MAnAgeMenT
Thanu nadarajah, Christine Bradley
McMaster University, Hamilton, on
Prior to the advent of effective chemotherapy for tuberculosis, collapse 
therapy was performed as a curative measure. Complications as a result of 
this intervention can occur decades after the initial procedure. A 75-year-old 
ex-smoker presented to the emergency department with progressive short-
ness of breath, productive cough and weight loss over the last four months. 
His voice had become hoarse during this time. He had a history of tubercu-
losis, for which he was treated initially with oral agents in the early 1950s. 
After spending 2 years in a sanatorium, responding poorly to chemother-
apy, he underwent thoracoplasty with resection of the left upper lobe and 

filling of the collapsed extrapleural space with an inert substance. During 
his admission, samples of sputum and bronchoalveolar lavage material were 
sent for cytological examination, Gram stain and culture, Ziehl-Neelsen 
stain, and culture for acid-fast bacillus, which were all repeatedly negative, 
except for one positive culture for Streptococcus constellatus. The patient 
received a 2-week course of intravenous antibiotic therapy. Chest radio-
graphs revealed a large, well-circumscribed opacity occupying the majority 
of the left hemithorax, with mediastinal shift, erosion and remodeling of 
multiple left upper thoracic ribs. A CT scan of the thorax revealed a large 
mass occupying the left upper hemithorax, with multiple air pockets within 
layers of heterogeneous material that were not present on imaging 
three years earlier. An ultrasound-guided biopsy of the material in the left 
upper chest revealed fibrinonecrotic debris with a scattered neutrophilic 
infiltrate. We postulated that the new air pockets represented a possible 
dehiscence of the plombage with secondary fistula formation. A bron-
choplombage fistula may have been the ultimate culprit for the patient’s 
decline. Although uncommon today, late complications should be consid-
ered in those who have had plombage surgery performed in the past.

idenTiFying MiliARy TB: A CASe-noTe Review oF 
ACUTe AdMiSSionS To UniveRSiTy College HoSpiTAl, 
london
Reshma patel1, Kate Mark2, p papineni2
1University College Hospital, london; 2King george Hospital, 
essex, United Kingdom
iNtROductiON: TB incidence is increasing in the UK and the high-
est rate of incidence is in London. Miliary TB can present with variable 
symptoms and has a significant mortality rate. HIV is a significant risk fac-
tor for miliary TB.
MethOds: We carried out a retrospective analysis of medical records for 
patients diagnosed with miliary TB at their first acute presentation to 
University College Hospital, London. Case notes, radiology and microbiol-
ogy reports were reviewed using a standardised proforma. Twenty cases 
were eligible for analysis.
Results: The age range was 28-64 years, with 75% of patients aged 
between 25 and 40 years old.
65% of patients were from Africa, of which 69% were from Central and 
East Africa.
70% of patients were documented as HIV positive; in 10% of patients HIV 
status was not recorded. 35% of patients required ITU admission, of which 
71% were HIV positive. Only one documented case resulted in death and 
one had a relapse of disease and required further treatment. Both of these 
cases were documented as HIV positive.
The majority of patients presented with non specific symptoms of fever 
(60%) and weight loss (30%).
The majority of patients had evidence of pulmonary infection (80%), 45% 
had evidence of lymphadenopathy and 20% had evidence of meningitis.
cONclusiONs: Miliary TB is a growing international health issue. It is 
universally fatal if untreated. It should always be considered in the context 
of vague presentations and symptoms as early diagnosis and intervention 
can save lives. This case series, carried out at a specialist centre, shows posi-
tive outcomes.
Financial support: No financial support was received for this case series

inTenSive CARe UniT ReSoURCe UTilizATion FoR 
HigH doSe inTeRleUKin-2 THeRApy: A THRee-yeAR 
eXpeRienCe FRoM A lARge onCologiC iCU
S egbert pravinkumar1, Rupesh nigam1, patrick Hwu2,  
Michael A davies2,3, Kristen price1

1departments of Critical Care, 2Melanoma Medical oncology and 
3Systems Biology, The University of Texas Md Anderson Cancer 
Center, Houston, Texas, USA
RAtiONAle: High dose Interleukin-2 therapy (HDIL-2) is commonly 
used for the management of metastatic melanoma and renal cell carci-
noma. However, IL-2 is a potent proinflammatory cytokine and is associ-
ated with a sepsis-like syndrome and multiorgan dysfunction. Due to 
potential need for multiorgan support, HDIL-2 in many centers is 
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administered as a planned treatment in the Intensive Care Unit (ICU), 
often resulting in reduced ICU bed resources for the management of criti-
cally ill patients. We retrospectively analyzed ICU clinical data for fre-
quency of intensivist intervention in patients receiving HDIL-2, in order 
to determine whether this treatment can be administered safely in a moni-
tored bed outside the ICU.
MethOds: Following IRB approval, HDIL-2 patients’ charts between 
01/01/2005 and 12/01/2007 were studied for ICU length of stay (LOS) and 
the need for intensivist involvement and intervention.
Results: We identified 243 courses (n=122) of HD IL-2 therapy. The 
median age was 50 yrs (24-71 yrs) and male: female was 2:1, 67% had meta-
static melanoma and 33% had renal cell carcinoma. The median ICU LOS 
was 4.15 days (range 1-14 days). A total of 9 (3%) HDIL-2 admissions 
needed intensivist intervention in managing organ dysfunction; 7 within 
four days and 2 after 4 days of ICU stay. There were no deaths related to 
HDIL-2 toxicity. None needed mechanical ventilation or renal support. 
The predominant organ dysfunctions included renal and cardiovascular.
cONclusiON: Intensivist involvement occurred very rarely in patients 
undergoing HD IL-2 treatment for metastatic melanoma and renal cell 
carcinoma. This data supports that HD IL-2 can be safely administered 
outside the ICU, in a setting equipped with cardiovascular and respiratory 
monitoring devices. Consequent to this study, HDIL-2 therapy in this 
comprehensive cancer center is now provided in monitored beds outside 
ICU, resulting in an increased availability of ICU bed resources for patients 
with multiorgan failure.
Financial support: None

CASe STUdy: A SeveRe CASe oF mycobacterium avium 
CoMpleX inFeCTion
gokul vidyasankar, Jamie le
internal Medicine program, Memorial University, St John’s, 
newfoundland and labrador
The treatment of non-tuberculosis mycobacterial (NTM) infections con-
tinues to be a complex and challenging area of respirology. The severity of 
illness may range from an asymptomatic, indolent infection to a severely 
debilitating disease. Certainly, there seems to be a significant association 
between NTM infections and structurally abnormal lungs. This case study 
is that of a 71-year-old man with a history of severe emphysematous 
COPD, who was noted to have a questionable lesion picked up inciden-
tally on a CT scan of the thorax. Subsequent imaging revealed the devel-
opment of several thick-walled cavities, severe destructive changes, and 
fluctuating areas of consolidation. Due to the suspicion of chronic infec-
tion superimposed upon bullous disease, a bronchoscopy was performed to 
obtain samples. Auramine stain of the lavage fluid revealed 1+ acid-fast 
bacilli, with subsequent culture positive for Mycobacterium avium complex. 
This patient was then started on standard multi-drug treatment which he 
remains on more than one year later. Although slight radiographic 
improvement has been noted, clinically the patient’s lung function and 
exercise tolerance remains severely limited. This case study is just one 
example of the destructive ability of NTM infections, and the need for a 
strong index of suspicion, especially in structurally abnormal lungs.

exercise physiology /  
physiologie de l’exercice

pRopeRTieS oF SelF-pACed wAlKing: A pATienT-goAl 
oRienTATed ASSeSSMenT
Rachael A evans, Te dolmage, K Hill, S o’Hoski, M Blouin,  
d Brooks, RS goldstein
west park Healthcare Centre, Toronto, on
RAtiONAle: Patients with chronic respiratory diseases often have the 
goal of wanting to walk “for longer”. Self paced walking (SPW) is an assess-
ment whereby patients are asked to walk continuously for as long as they 
can at their own pace until intolerance. We determined the properties of a 
patient-goal orientated assessment; self paced walking (SPW).

MethOds: Patients with symptomatic chronic respiratory disease who 
were referred for a six-week course of PR were screened for eligibility. At 
enrolment to PR (baseline) the following assessments were conducted: i) 
two SPW with both time and speed measured; ii) two six minute walk tests 
(6MWT); iii) the Medical Research Council (MRC) dyspnea scale grade. 
Upon program completion two SPWs and one 6MWT were again per-
formed. The validity, repeatability and responsiveness of the SPW were 
assessed.
Results: Of the 124 patients screened 64 participated (44% male, 
81% had COPD, mean [SD] age 66.9 [8.4] yrs, FEV1 45 [23] %predicted, 
FEV1/FVC 46[21]%, BMI 28 [9] kg•m-2). 50 and 37 patients completed two 
SPWs before and after rehabilitation, respectively. The mean baseline 
SPW speed, but not time, was negatively correlated to the MRC dyspnea 
grade (r=-0.54 p<0.001 and r=-0.20 p=0.19, respectively). The mean SPW 
time increased on the second day of testing from 15.1 to 17.9 min (F1,30 = 
4.62; p=0.004) and the effect of test day was unaltered after PR (F1,30 = 
0.07; p=0.80). The coefficient of repeatability for SPW time was 16.1 min. 
Both mean [95% CI] SPW time and speed increased after rehabilitation 
(10.6 [6.6 to 14.5] min p<0.001, d=0.95 and 3.5 [1.3 to 5.7] m•min-1 
p<0.001, d=0.23, respectively).
cONclusiON: The self paced walk has discriminative validity and is 
highly responsive to the effects of PR. The variability in SPW time makes 
it better suited to interpreting group rather than individual changes.
Financial support: An unrestricted grant from AstraZeneca

eFFeCTS oF HeAlTHy Ageing And Mild Copd on 
eXeRTionAl dySpneA in woMen
Jordan A guenette, dennis Jensen, natya Raghavan,  
Katherine A webb, denis e o’donnell
Respiratory investigation Unit, department of Medicine, Queen’s 
University and Kingston general Hospital, Kingston, on
RAtiONAle: When the ventilatory and mechanical abnormalities of 
mild COPD are added to the normal effects of aging, women with a natu-
rally reduced ventilatory reserve may experience greater dyspnea during a 
standardized physical task than men. The purpose of this study was to 
evaluate the physiological basis for sex-differences in exercise-induced 
dyspnea in patients with mild COPD and in healthy age-matched 
controls.
MethOds: We compared operating lung volumes, breathing pattern 
and dyspnea ratings during symptom-limited incremental cycle exercise 
in 32 well-matched men (FEV1=86±10% predicted) and women 
(FEV1=86±12% predicted) with mild COPD and 32 healthy age-
matched controls (16 males, 16 females).
Results: There were no sex differences in dyspnea intensity in the 
healthy control group at any work rate or ventilation. In the COPD group, 
breathlessness/ventilation slopes were 41% greater in women than men but 
were not significantly different when ventilation (VE) was normalized to 
the predicted maximal ventilatory capacity (VE/MVC). Furthermore, at 
80 watts, dyspnea ratings were 5.7±2.3 and 3.3±2.5 Borg units (P<0.05) 
and the VE/MVC ratio was 72% and 55% in women and men, respectively 
(P<0.05). Mean reduction in inspiratory capacity from rest to peak exercise 
was 16% in both women and men with COPD. However, this reduction 
occurred over a much narrower range of increasing VE in women (change 
in VE=35±10 L/min) compared with men (change in VE=61±23 L/min) 
(P<0.001). Women with COPD had a lower inspiratory capacity and 
reached critical mechanical constraints on tidal volume expansion at a 
lower work rate and ventilation than men: this coincided with an earlier 
rise in dyspnea to intolerable levels.
cONclusiONs: Women with mild COPD consistently reported 
greater dyspnea for a standardized work rate than men. This disparity was 
explained by a relatively higher ventilatory demand-capacity ratio for a 
given work rate and an earlier onset of dynamic respiratory mechanical 
constraints in women.
Financial support: William M Spear/Richard K. Start Endowment Fund for 
Respiratory Research at Queen’s University, GlaxoSmithKline and an Ontario 
Thoracic Society Grant in Aid
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A CoMpARATive piloT STUdy oF THe eFFiCACy oF 
THRee poRTABle oXygen ConCenTRAToRS dURing A 
SiX-MinUTe wAlK TeST in pATienTS wiTH CHRoniC 
lUng diSeASe
Carole leBlanc1, lyne lavallée1,2, doug McKim1,2, Judy King1,2, 
Andrew woolnough1

1The ottawa Hospital Rehabilitation Centre; 2University of ottawa, 
ottawa, on
RAtiONAle: Portable oxygen concentrators (POCs) featuring the lat-
est integrated oxygen conserving devices enhance patient mobility during 
ambulation. Little research is available on the clinical performance of the 
latest POCs with regard to their ability to maintain patients’ oxygen satu-
rations ≥90 % during exercise. The purpose of this study is to compare the 
efficacy of three POCs, with maximum oxygen production capabilities of 
950 to 3000 ml per minute, in maintaining oxygen saturations ≥90 % in 
patients with chronic lung disease [Chronic Obstructive Pulmonary 
Disease (COPD) or Pulmonary Fibrosis (PF)] during exercise.
MethOds: Six minute walk tests (6-MWTs) were administered while 
monitoring oxygen saturations by pulse oximetry (SpO2) in 10 patients 
with documented exertional oxygen desaturations of ≤85% on room air. A 
control walk was performed with the participants’ current oxygen system 
set at their prescribed exertional flow rate. The participants then per-
formed a 6-MWT with each of the three POCs set at the maximum pulse 
dose setting. The POCs were randomly assigned using a sequence genera-
tor. Statistical analysis was performed using SPSS Version 18 for Windows 
using a one-way ANOVA and Tukey’s Post-Hoc.
Results: 10 patients (5 male, 5 female, average age 69.6±6.5 years-old) 
were included, nine of whom had COPD and one patient who had PF. On 
average, the Eclipse 3 resulted in the highest oxygen saturation at each 
time point (Table 1). This corresponded with increased total time and total 
distance walked. However, only significant differences in oxygen satura-
tion (at end-exercise) existed between the Eclipse 3 and the iGo 
(p=0.032).

TABLE 1
Average (n=10) measures for each trial
Measure (mean ± SD) Control Evergo™ Eclipse 3™ iGo™

Pre-Exercise SpO2 (%) 94.5±2.3 95.1±3.7 98.3±2.0 94.8±3.0

End-Exercise SpO2 (%) 85.±3.5 87.6±4.4 92.6±7.0† 86.2±4.1

Total Time (min) 3:59±1:58 4:30±2:22 5:06±1:32 4:02±2:06

Total Distance (m) 219.4±125.7 232.6±136.6 262±96.9 212.4±125.2

†p=0.032 between end SaO2 Eclipse vs. iGo

cONclusiONs: All POCs demonstrated increased oxygen saturation 
during exercise compared to the control but only the Eclipse 3 resulted in 
adequate oxygen levels.
Financial support: Institute for Rehabilitation Research and Development, 
The Ottawa Hospital Rehabilitation Centre

FReeo2: CloSed-loop AdApTATion oF oXygen Flow 
BASed on Spo2 evAlUATion in HeAlTHy SUBJeCTS 
wiTH indUCed HypoXeMiA
F lellouche, e l’Her
Centre de recherche de l’institut Universitaire de Cardiologie et de 
pneumologie de Québec, Québec, QC 
RAtiONAle: It has been shown that SpO2 values above or below rec-
ommended target is frequent with potentially harmful consequences. We 
developed a new system (FreeO2) that automatically adjusts the oxygen 
flow to maintain SpO2 in a predefined target. We have evaluated this sys-
tem in healthy subjects with induced hypoxemia. 
MethOds: Hypoxemia was induced in 10 healthy subjects breathing a 
gaz mixture (air + nitrogen) with FiO2 progressively decreased from 21 to 
7%. Each subject blind for the condition was submitted in a random order 
to 3 conditions during induced hypoxemia: (i) no additional oxygen (ii) 
oxygen with a constant flow (1.5 L/min) (iii) oxygen with FreeO2 (variable 
flow). Oxygen flow, SpO2, EtCO2, respiratory rate, and pulse rate were 

recorded each second. The primary outcome was the time with SpO2 
between 92 and 96%. 
Results: The SpO2 target (92-96%) was achieved in 27.8, 36.7 and 
67.4% (p<0.001) of the time with no oxygen, constant oxygen and FreeO2. 
Severe desaturations (SpO2 <88%) were respectively observed in 34.5, 
12.8 and 2.3% of the time (p<0.001). Hyperoxia was present in 6.1, 
37.1 and 15.3% of the time with no oxygen, constant oxygen and FreeO2, 
respectively (p<0.001). Tachycardia was present without oxygen and with 
constant oxygen flow but not with FreeO2 (Figure). These results were 
obtained with a mean flow of 1.27 L/min. The maximum flow with FreeO2 
was 7.6 L/min. 
cONclusiON: In this model of induced hypoxemia in healthy subjects, 
the FreeO2 system performed better than no oxygen or oxygen delivered 
with a constant flow. The system maintained the subjects within the SpO2 
target, significantly reduced the frequency of severe hypoxemia and of 
hyperoxia. Also, with the FreeO2 system, no reflex tachycardia occurred. 
These results were obtained with a mean flow of 15% lower than the con-
stant flow of 1.5 L/min. 
Financial support: FRSQ, Canadian Foundation for Innovation, Oxynov

RedUCTion oF THe oXygen ConSUMpTion wiTH 
AUToMATed TiTRATion (FReeo2)
J Morin, A vanderschuren, pA Bouchard, e l’Her, F lellouche
Centre de recherche de l’institut Universitaire de Cardiologie et de 
pneumologie de Québec, Québec, QC
RAtiONAle: Recent data demonstrate that high oxygen target may be 
harmful in several clinical situations. The aim of the study was to evaluate 
the oxygenation target used by physicians and to demonstrate the potential 
advantage to use automated adjustment of oxygen flow.
MethOds: We first conducted an observational study in three Canadian 
hospitals to evaluate the SpO2 target. During one day, investigators col-
lected in all hospitalized patients how frequently oxygenation status was 
monitored, the level of SpO2, the oxygen flow used as well as patient’s 
characteristics.
In the second part of the study, we evaluated the potential for oxygen spar-
ing with a new device that automatically titrates oxygen (FreeO2). Healthy 
subjects had induced hypoxemia leading to baseline SpO2 below 90%. 
Different SpO2 targets were set with the FreeO2 device and oxygen flow 
required to attain the different targets was evaluated.
Results: The number of patients receiving oxygen/number of hospital-
ized patients was 9/83 (10.8%), 23/250 (9.2%) and 87/287 (30.3%). 
Among patients receiving oxygen, 11, 30 and 33.3% had continuous SpO2 
monitoring. The median (25-75) number of daily SpO2 (%) recorded by 
the nurses was 6(3-8), 8(8-24) and 6.6(3-24). The median (25-75) SpO2 was 
94(93-96), 96(94-98) and 96(93-97). Median (25-75) oxygen flow (L/min) 
was 2(1-2.5), 2(1-4) and 3(2-4).
In the first 5 healthy subjects with induced hypoxemia, SpO2 target of 
94% required 2.3±0.3 L/min of oxygen while a target of 96% required 
3.4±0.3 L/min. Relation between SpO2 target and oxygen flow is shown 
on the figure.
cONclusiON: Less than 1/3 of the hospitalized patients received oxy-
gen with continuous monitoring. This may explain the relatively high 
SpO2 targets chosen by the clinicians. With a lower target (94%), oxygen 
consumption may be reduced by 33%. These targets can easily be obtained 
with automated systems.
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Financial support: FRSQ, Canadian Foundation for Innovation, Oxynov

FRee o2: CloSed-loop AUToMATiC TiTRATion oF 
oXygen Flow BASed on Spo2 evAlUATion in Copd 
pATienTS dURing endURAnCe SHUTTle wAlKing
F lellouche, F Maltais, pA Bouchard, C Brouillard, e l’Her
Centre de recherche de l’institut Universitaire de Cardiologie et de 
pneumologie de Québec, Québec, QC
RAtiONAle: Long term oxygen therapy is used at home in COPD 
patients. In spite of oxygen therapy, desaturations occur frequently during 
exercise, during the night and even at rest. Oxygen flow is usually set at a 
fixed rate in ambulatory patients. We developed a new closed-loop system 
(FreeO2) that automatically adjusts the oxygen flow to patient’s needs 
based on the SpO2, EtCO2 and respiratory rate. The aim of this study is to 
evaluate this system in COPD patients during endurance shuttle walking.
MethOds: We are recruiting 10 COPD patients exhibiting O2 desatura-
tion on exertion. 5 visits are planned with a minimum of 48 hours between 
each visit. First visit is intended to perform an incremental shuttle walking 
test (ISWT). During the second visit, patient is trained to perform an endur-
ance shuttle walking test (ESWT) at an intensity representing 85% of the 
peak VO2 as predicted from the ISWT. At visits # 3, 4 and 5, one ESWT is 
performed in a blinded and random order with one of the following condi-
tions: 1) air at a fixed flow of 2 L/min; 2) oxygen at a fixed flow of 2 L/min; 
3) FreeO2 (variable oxygen flow). After the ESWT, a 10-minute recovery 
period is planned. SpO2, pulse rate, EtCO2, respiratory rate and oxygen flow 
are continuously recorded with the FreeO2 system.
Results: We present the results of the first 6 recruited patients. The 
mean patient age was 68±6 years and mean FEV1 was 1.3±0.3 L (54±11% 
predicted). Main results are presented in the table. SpO2 and oxygen flow 
during the 3 study periods are presented in the figure for patient # 1.

Minimum 
SpO2 (%)

% of time 
with 

SpO2<88%
% of time with 

SpO2 >96%

% of time 
with SpO2 

92-96%

Duration of 
the effort 

(s)

Walking 
distance 

(m)
P 

(Friedman)
AIR (2L/min) 77.7±4.0 48.6±18.4 10.0±17.2 20.1±15.7 663±124 640±100 <0.01
O2 (2L/min) 81.0±4.3 34.2±19.4 23.6±30.0 30.2±14.0 580±102 600±126 <0.01
FreeO2 88.8±1.5 0.7±0.9 17.1±10.2 50.3±23.2 1068±315 1180±510 <0.01

cONclusiON: Automatic titration of oxygen flow during walking may 
improve oxygenation during daily activity such as walking in patients with 
COPD in comparison to room air and fixed oxygen administration.

Figure) SpO2 (black line) and oxygen flow (grey line) during effort and during 
the recovery phase.
Financial support: FRSQ, Canadian Foundation for Innovation, Oxynov

pHySiologiCAl CoRRelATeS oF HigH-level 
FUnCTionAl peRFoRMAnCe in Copd
Brendan J pikaluk, nichole M Heynen, Robyn l Chura,  
Jonathan p Farthing, darcy d Marciniuk, Scotty J Butcher
departments of Kinesiology, physical Therapy and Respirology, 
University of Saskatchewan, Saskatoon, SK
RAtiONAle: Performance of functional activities that require a high 
level of whole body energy utilization are typically not performed by 
patients with COPD due to ventilatory and/or muscular limitations. As a 
result, these patients have reduced functional performance; however, the 
physiological parameters that contribute to this reduced performance are 
unknown. The aim of this study was to determine the relationship between 
high-level functional performance, leg muscle strength/power, aerobic 
power, and anaerobic power.
MethOds: 11 patients with COPD (FEV1 46±15% predicted) com-
pleted pulmonary function testing, a cardiopulmonary exercise test, leg 
extension isokinetic dynamometry (isometric peak torque (IsoPT) and rate 
of torque development (IsoRTD), concentric peak torque at 90, 180, and 
270°s-1, and eccentric peak torque at 90°s-1 (EccPT)), a steep ramp (SR) 
anaerobic cycle ergometry test (increments of 25W10s-1), and three func-
tional measures (timed up and go (TUG), timed stair climb (SC), and 
30 second sit to stand (STS)).
Results: TUG time correlated significantly (p<0.05) with the SR 
power output (r=-0.71), IsoPT (r=-0.89), and EccPT (r=-0.78). Multiple 
regression (R2 = 0.79) revealed IsoPT as the most significant predictor of 
TUG time. SC time correlated significantly with the SR power output 
(r=-0.91) and IsoRTD (r=-0.78). Multiple regression (R2=0.87) revealed 
only SR power output as a significant predictor. STS time correlated only 
with the SR power output (r=-0.67).
cONclusiONs: Performance on the SR test is reflected in all three 
functional tests. In addition, performance on the TUG is predicted by iso-
metric and eccentric strength; whereas performance on the SC reflects the 
speed of muscle contraction. Enhancement of anaerobic power and leg 
muscle strength through focused rehabilitation may increase the ability of 
patients with COPD to perform higher level functional tasks.
Financial support: Canada Foundation for Innovation, Royal University 
Hospital Foundation, Canadian Lung Association
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Field TeSTS eliCiT SiMilAR oXidATive And CARdiAC 
deMAndS AS CyCle eRgoMeTRy TeSTS in CHRoniC 
oBSTRUCTive pUlMonARy diSeASe
lynda woon1, Kylie Hill1,2,3, Thomas dolmage4, debbie Coutts5, 
Roger goldstein1,2, dina Brooks1,2

1Respiratory Medicine, west park Healthcare Centre; 2department 
of physical Therapy and Medicine, University of Toronto, Toronto, 
on; 3School of physiotherapy and Curtin Health innovation 
Research institute, Curtin University, Bentley, western Australia, 
Australia; 4Respiratory evaluation and diagnostic Services, west 
park Healthcare Centre, Toronto; 5department of Respiratory 
Medicine, Credit valley Hospital, Mississauga, on
RAtiONAle: Field walking tests are commonly used by clinicians to test 
exercise capacity in patients with COPD. It would be useful to know to 
what extent these tests stress the cardiovascular system.
AiMs: To compare peak cardiorespiratory responses during the six-minute 
walk test (6MWT), incremental shuttle walk test (ISWT) and endurance 
shuttle walk test (ESWT) with those elicited during an incremental cycle 
ergometry test (CET) in patients with COPD.
MethOds: 24 patients (FEV1 51±14%; 15 men) completed 4 assess-
ment sessions, separated by ≥24 hours. During an individual session, the 
patient completed either two 6MWTs, ISWTs, ESWTs or a single CET, 
wearing a portable gas analysis unit (Cosmed™ K4b2) which included 
continuous measures of heart rate and arterial oxygen saturation (SpO2).
Results: Compared with all field walking tests, the CET elicited a 
higher peak rate of carbon dioxide output (1173±350 ml/min-1; F3,62 = 4.8; 
p=0.006), minute ventilation (48±17 L/min-1; F3,69 = 10.2; p<0.001) and 
a higher end-test SpO2 (95±4%; F3,63 = 25.3; p<0.001). No difference was 
observed between tests in the peak rate of oxygen uptake (F3,69 = 1.2; 
p=0.33), end-test heart rate (F2,50 = 0.5; p=0.61) or tidal volume (F3,69 = 
1.7; p=0.18).
cONclusiON: Standardized field walking tests elicited similar oxida-
tive and cardiac demands as a laboratory-based CET, suggesting that these 
tests can be used to prescribe training intensities during pulmonary 
rehabilitation.
Financial support: Physicians Services Incorporated Foundation. Dr. Brooks is 
supported by a Canadian Research Chair and Dr Goldstein by the NSA Chair in 
Respiratory Rehabilitation Research

developMenT oF A SUpRAMAXiMAl inTeRvAl eXeRCiSe 
pRoToCol in pATienTS wiTH Copd: eFFeCTS on 
woRK peRFoRMed And venTilAToRy liMiTATionS
Madison T yurach, Brendan J pikaluk, nichole M Heynen,  
Robyn l Chura, darcy d Marciniuk, Scotty J Butcher
departments of Kinesiology, physical Therapy and Respirology, 
University of Saskatchewan, Saskatoon, SK
RAtiONAle: Patients with COPD are often limited by an inability to 
increase ventilation to meet the metabolic demands of exercise. Helium-
hyperoxia (HeHOX; 70% He, 30% O2) delays ventilatory limitations and 
improves exercise performance. The purposes of this study were to: a) com-
pare physiological responses and work performed during high-intensity 
interval (HII) and constant work rate (CWR) exercise, and b) examine 
the effect of HeHOX on performance during each mode of exercise.
MethOds: 5 patients with COPD (FEV1 55±14% predicted) completed 
a cardiopulmonary exercise test (CPET), a steep ramp (SR) anaerobic 
cycle ergometry test (increments of 25W10s-1), two CWR trials (80% of 
CPET peak work rate; mean 58W) breathing either room air (CWR-A) or 
HeHOX (CWR-H), and two HII trials (repeats of 30s at 70% of SR peak 
work rate (mean 101W) followed by 90s at 20% of CPET peak work rate) 
breathing either room air (HII-A) or HeHOX (HII-H).
Results: End-exercise values for VE, HR, dyspnea, and leg fatigue were 
not different between trials. HII was conducted at a lower average work 
rate than CWR (36 vs. 58W); however, subjects performed HII-H longer 
(781 vs 192 and 305s, respectively) and for greater work (32644 vs. 11277 
and 18802J, respectively) than both CWR-A and CWR-H. In addition, 
there was an increase in total work performed during HII-A (21508J) com-
pared to CWR-A. HeHOX resulted in a greater relative increase in the 
total work performed during the CWR trials than that HII trials (96% vs. 

65%), suggesting that HII was less limited by ventilatory demands than 
CWR, despite similar end-exercise ventilatory constraints.
cONclusiONs: This HII protocol results in greater leg muscle work 
performed and less ventilatory limitation than constant work rate exercise. 
This new protocol may result in greater physiological change with training; 
however, this suggestion requires further study.
Financial support: Saskatchewan Health Research Foundation, Canadian 
Lung Association

pediatrics /pédiatrie

AlveolAR niTRiC oXide ConCenTRATionS ARe 
inCReASed in iMMUnoCoMpRoMiSed CHildRen 
Following Solid oRgAn TRAnSplAnTATion
glenda n Bendiak, Fiona Kritzinger, Anne dipchand,  
Melinda Solomon, Hartmut grasemann
division of Respiratory Medicine and Transplant Centre, 
department of pediatrics, The Hospital for Sick Children and the 
University of Toronto, Toronto, on
RAtiONAle: Upper airway nitric oxide (NO) levels have recently been 
reported to be decreased in immunocompromised children following solid 
organ transplantation (Grasemann et al, JHLT 2010). Fractional exhaled 
NO (FENO) measurements at multiple flow rates can be used to determine 
flow-independent airway NO parameters, including bronchial NO flux 
(JNO) and alveolar NO concentration (Calv). This study was carried out 
to determine flow-dependent and flow-independent airway NO parameters 
in pediatric transplant recipients.
MethOds: Patients were recruited during routine pulmonary function 
testing. After obtaining informed consent, subjects underwent FENO mea-
surements at various flows (50, 100, and 150 mL/sec), and nasal NO mea-
surements, using published standard procedures. JNO and Calv were then 
determined for each subject. Comparisons were made between the trans-
plant population and healthy controls using the Mann-Whitney U test.
Results: Eight cardiac transplant recipients and 22 controls were 
included thus far. Mean (±SD) age of the transplant recipients was 
13.9±2.0 years, and controls were 11.7±3.9 years old at the time of study. 
The time from transplant was 46.0±32.6 months. FEV1 was similar 
between groups (93.1±13.2 vs. 96.4±12.9 % predicted), as was FVC 
(90.0±13.9 vs. 94.3±12.0 % predicted).
There were no differences between groups in nasal NO (849±346 vs. 
960±310 ppb, p=0.4), FENO at 50mL/sec (14.7±8.0 vs. 10.8±3.9 ppb, 
p=0.4) or JNO (469.4±279.2 vs. 438.6±180.3 pl/sec, p=0.9). In contrast, 
Calv was significantly increased in transplant patients (5.5±4.0 vs. 
1.6±0.8 ppb, p<0.01).
cONclusiONs: This study demonstrates an increase in alveolar NO 
concentration in pediatric transplant recipients. Upper airways NO, stan-
dard flow FENO, and JNO were not different from controls, suggesting an 
increase in NO production in the peripheral airways only.
Financial support: SickKids Transplant Centre, Ontario Thoracic Society

HigH pHySiCiAn AdHeRenCe To pHenoType-SpeCiFiC 
ASTHMA ReCoMMendATionS BUT lARge vARiABiliTy 
in pHenoType ReCogniTion in CHildRen
Francine Monique ducharme1, K Thompson2, J Morin3, gM davis4, 
J gingras5, FJd noya4

1University of Montreal, Montreal, QC; 2University of Toronto, 
Toronto, on; 3Mcgill University Health Centre; 5CHU Ste-Justine, 
Montreal, QC
Objectives: To document physicians’ adherence to key elements of 
the Canadian Asthma Guidelines for children and identify specific chal-
lenges regarding the diagnosis, phenotype, and pharmacotherapy.
desigN/MethOds: Using detailed electronic health records, we iden-
tified a cohort of children aged 1-17 years who presented to tertiary-care 
paediatric Asthma Centre between 2002-2007, received a diagnosis of 
asthma by the one of the Asthma Centre physician who cared for at least 
100 patients during the study period. The main outcome was 
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the prescription of maintenance controller medication in children with 
persistent asthma. Secondary outcomes included conformity of other 
phenotype-specific guidelines recommendations, diagnosis, and variability 
and persistence of the phenotype.
Results: The 3490 eligible children (11,119 visits) were seen by one of 
10 physicians during the 6-year study period. At the initial visit, 50% of 
children were deemed to have episodic asthma, 36%, persistent asthma, 
and 14% had unconfirmed diagnosis. The within-patient asthma pheno-
type varied over time with a consistency index of 0.76 (best=1). The rec-
ognition of persistent phenotype was physician-dependant, varying 
between 6% and 77% of each practice; it was also significantly positively 
associated with child’s age, (Figure) asthma severity, calendar year, dura-
tion of follow-up, and multiple triggers. Among children with persistent 
asthma, 86% were prescribed a maintenance controller medication; most 
(58%) received monotherapy, usually inhaled corticosteroids, and 42%, 
combination therapy, most of which (83%) initiated only after a trial of 
monotherapy. The majority (65%) of children with episodic asthma were 
prescribed no daily controller medication.
FiguRe:

cONclusiON: Physicians are highly adherent to key phenotype-specific 
pharmacologic recommendations. There is a notable degree of uncertainty 
in the diagnosis, particularly among young children. The high within-
patient and between-physician variation in phenotype appears as the 
major impediment to adequate management, even in the tertiary care 
paediatric Asthma Centre.
Financial support: Childhood Asthma Foundations

THe ASSoCiATion BeTween Mode oF 
TRAnSpoRTATion To SCHool And ASTHMA in 
CHildRen: ARe CHildRen wiTH ASTHMA MoRe liKely 
To Be dRiven To SCHool?
Richard g Foty1, Kathleen nelligan1, david Stieb2, Teresa To1, 
Sharon dell1
1Child Health evaluative Sciences, The Hospital for Sick Children 
Research institute, Toronto; 2Health Canada, ottawa, on
RAtiONAle: There is mounting evidence that traffic-related air pollu-
tion (TRAP) is associated with the development of asthma in children. 
In-cabin air of automobiles and older school buses has been shown to hold 
high concentrations of TRAP. Recent asthma guidelines encourage chil-
dren to participate in regular exercise, such as walking to school.
Objective: Determine the association between mode of transportation 
to school and asthma in children.
MethOds: Demographic and health related information from 5619 school 
children aged 5 to 9 was collected in the 2006 Toronto Child Health 
Evaluation Questionnaire. Outcome variables were measured by 
International Study of Asthma and Allergies in Childhood methodology 
and included current and lifetime doctor-diagnosed asthma, and current 
wheeze. Mode of transportation was defined as being driven to school by 
car, or school bus vs. walking. Travel distance between home and school 
addresses was calculated using CDXZipstream™ and Microsoft MapPoint®. 
Generalized estimating equations were used to estimate the effect of mode 

of transportation on asthma outcomes, accounting for possible school clus-
tering effects.
Results: Mean age of participants was 6.7 years, 49.7% were male, and 
15.5% reported doctor-diagnosed asthma. Although 79.4% lived within 
walking distance of school according to board policy (<1.5 km), 54.9% 
reported walking to school, while 45.1% reported being driven. After 
adjusting for confounding variables, children driven were more likely to have 
current asthma (OR 1.27; 95% CL 1.01-1.61), lifetime asthma (OR 1.25; 
95% CL 1.02-1.52), and current wheeze (OR 1.19; 95% CL 0.99-1.44) 
compared to children who walked.
cONclusiON: Children with asthma in Toronto are more likely to be 
driven and less likely to walk to school. To better direct public health 
interventions, future studies should further elucidate the direction of this 
association, the mechanisms involved, and investigate why children with 
asthma are more likely to be driven to school. Funding provided by Health 
Canada.

AUToMATed pReSSURe TiTRATion USing An AUToCpAp 
deviCe in CHildRen wiTH Sleep ApneA
valerie Kirk, leah Schmalz, nancy Quennell
University of Calgary, Alberta Children’s Hospital, Calgary, AB
RAtiONAle: Overnight polysomnography (PSG) is the current gold 
standard test for obstructive sleep apnea (OSA) in children, both for the 
identification of OSA and for continuous positive airway pressure (CPAP) 
treatment titration studies. Because of limited availability and high cost of 
PSG, we wondered if AutoCPAP devices would be an effective way of 
managing CPAP therapy in children and whether or not this technology 
could replace the need for a pediatric sleep technologist-performed CPAP 
titration study?
MethOds: Children with known OSA established on home CPAP 
treatment who were attending the Pediatric Sleep Laboratory at the 
Alberta Children’s Hospital for the purpose of a follow-up PSG/CPAP 
titration were invited to participate. Study subjects were prepared for PSG 
study as described below, using their own CPAP mask with the RemStar 
AutoCPAP unit replacing the standard sleep laboratory CPAP machine. 
During the study, the sleep technologist observed respiratory patterns and 
noted changes in pressure delivered by the RemStar unit. In the event that 
the RemStar unit did not appropriately respond to the presence of partial 
or complete airway obstruction, the unit was disconnected and the titra-
tion study was completed as per standard laboratory protocol.
Results: To date, two subjects have completed the study protocol using 
AutoCPAP.

Subject Peak RemStar
EtCO2 

(lowest mean)
Oxygen saturation 

(highest mean) AHI
A.N. 5.0-11.8 cmH2O 58.4 mmHg 94.1% 0.0
C.D. 7.7-11.8 cmH2O 49.4 mmHg 95.1% 0.0

cONclusiONs: Our limited data to date does not support the casual 
use of AutoCPAP for children with obstructive hypoventilation. The 
apneas are eliminated by the adjusted pressure but obstructive hypoventila-
tion is not adequately treated. Ongoing evaluation to identify subgroups of 
children who can be titrated using AutoCPAP is ongoing.
Financial support: In part from the Alberta Children’s Hospital Foundation 
and in part from Respironics

eFFeCTS oF RAiSed volUMe RApid THoRACiC 
CoMpReSSion on SUBSeQUenT MeASUReMenTS oF 
inFAnT Flow
Surendran Thavagnanam1, M Brown, M osman, R Jensen,  
n Rampersad, R grewal, S Balkovec, F Ratjen, p Subbarao
1University of Toronto, 1department of paediatric Respiratory 
Medicine, The Hospital for Sick Children, Toronto, on
RAtiONAle: Over the recent years, raised volume rapid thoracic com-
pression (RVRTC) has been used as a measure of change in airway function 
in infants with lung disease. However, there is limited information available 
on the effects of RVRTC on lung inflation and subsequent measurements of 
lung volume. The aim of this study was to assess whether measurements of 
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functional residual capacity (FRC) by plethysmography or Multiple Breath 
Washout (MBW) is influenced by prior application of RVRTC in infants.
MethOd: Infants with airway disease (cystic fibrosis or recurrent wheez-
ing) or healthy controls from a longitudinal epidemiological study 
(CHILD) underwent infant lung function performed under sedation. 
While ideally paired measurements of MBW and plethysmography should 
be performed pre-RVRTC and post-RVRTC in the same population, prac-
ticalities of length of testing have rendered this unfeasible. The effect of 
RVRTC manoeuvre on functional residual capacity was therefore assessed 
using MBW in healthy subjects and by plethysmography in infants with 
disease. Standardized RVRTC measurement was performed in all infants 
using the Collins IPL system.
Results: Paired measurements of FRC by plethysmography in 10 infants 
with airway disease and MBW in 10 healthy subjects pre-RVRTC and post-
RVRTC were obtained. All infants were clinically stable and free of acute 
respiratory infections at the time of study. In the infant group with airway 
disease, there were no significant differences in the FRC measurement 
using plethysmography pre-RVRTC (316.2ml±113.4) and post-RVRTC 
(317.2ml±121) [coefficient variation of 35.85% and 38.13% respectively], 
p=0.85. Similarly in healthy infants the MBW FRC measurement did not 
differ pre-RVRTC (157.9ml±33.41) and post-RVRTC (153.1±35.47) 
[coefficient variation of 21.16% and 23.17% respectively], p=0.43.
cONclusiON: RVRTC manoeuvres do not influence subsequent mea-
sures of lung volume either by MBW or plethysmography.
Financial support: Self funded

living with Respiratory disease: patient and 
Caregiver perspectives / vivre avec une 

maladie respiratoire: perspective de patients 
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THe iMpACT oF edUCATion on  
SelF-MAnAgeMenT in A SpeCiAlized gendeR And 
AiRwAyS pRogRAM (gAp)
Rajini potechin1, Julie porco 2, Anna day,1,2

1University of Toronto, Toronto; 2women’s College Hospital, 
Toronto, on
RAtiONAle: The objective of this study was to identify the impact of 
an interdisciplinary education program, GAP, on the barriers patients face 
in self-management of airways diseases.
MethOds: Participants used an online platform to complete a question-
naire on their perceived barriers in managing their condition as well as the 
impact of the action plan and the various educational topics typically cov-
ered in the sessions with the educator or physician. They also indicated 
whether the educational interventions were adequate and a worthwhile 
investment of their time.
Results: A total of 24 patients completed the survey. Participants were 
mostly female (78%) and most had a diagnosis of asthma (79%). 66% of the 
participants identified barriers. For the 24 participants, the most common 
barriers identified were: being unable to remove triggers from the environ-
ment (42%), difficulty remembering to take medications (33%), and feeling 
unsure they required continuous treatment (21%). Most participants (79%) 
had heard of the action plan and recalled receiving one. Of those, 84% still 
had the action plan available and 68% had used it and found it helpful. 
Education sessions on the proper use of puffers, the respiratory condition and 
the use of the action plan were most likely to be rated as having significant 
impact on all measured outcomes and a worthwhile investment of time.
cONclusiONs: A large proportion of the participants in a specialized 
GAP program identified barriers in managing their condition through the 
use of an online survey. There was individual variance on the impact and 
value of the educational topics available. The results of this study suggest 
that it might be worthwhile to offer a questionnaire regarding barriers and 
educational objectives to patients so that a more tailored, patient-driven, 
educational experience might be provided.
Financial support: None

“the thing in my neck”: CHildRen And yoUTH SpeAK 
ABoUT liFe wiTH ReSpiRAToRy TeCHnology
Miriam Anne duff , Brenda louise giles, Riva Bartell
University of Manitoba, winnipeg, MB
iNtROductiON: Very little is known about the perspectives of chil-
dren and youth living at home with tracheostomies and ventilators. This 
study was undertaken to provide a venue for children and youth living in 
midwestern Canada to speak about their experiences.
MethOds: Phenomenological interviews were conducted with six chil-
dren and youth. Preschool, school-age and late adolescence were repre-
sented in the sample. Transcripts were analyzed for recurring themes.
FiNdiNgs: Several key themes were identified across age groups within 
the categories of Lived Experience, Patterns of Coping and Relationship. 
The ultimate goal of normalcy and inclusion was most dominant to all par-
ticipants. Although most children recognized the essential necessity of 
technology, one theme experienced by all was they led “A constricted life” 
within their physical, personal and social domains. Key coping patterns 
included being an actor in one’s life (active vs passive), resilience through 
mobilizing personal agency, accessing social support, and utilizing both 
problem-based and emotion-focused coping strategies. Patterns of relation-
ship in the realms of family, friends, school and health service providers were 
also explored through a strengths-based lens, and key themes emerged which 
included caring, communication, competence, collaboration and trust.
cONclusiON: Children and youth living with respiratory technology 
have much to say about their experiences and ways that “work for them” in 
managing life. Patterns identified included acceptance and integration of 
their technology into life, including home, school, and social settings; a 
caring, developmentally appropriate approach by health service providers; 
opportunities for mastery and control in managing their care; and the pres-
ence of supportive relationships with parents, siblings and peers. These 
patterns should be fostered by health professionals with this population.
Financial support: Social Sciences & Humanities Research Council of 
Canada; Graduate Student Research Scholarship, University of Manitoba

riding the rollercoaSter: pARenTS deSCRiBe liFe 
wiTH A CHild on HoMe venTilATion And 
AppRoACHeS USed By HeAlTH SeRviCe pRovideRS 
THAT “woRK FoR THeM”
Miriam Anne duff, Brenda louise giles, Riva Bartell
University of Manitoba, winnipeg, MB
iNtROductiON: Raising a child on home ventilation is challenging. 
Establishing good working relationships with health service providers is 
essential to successfully navigate the child’s life course. This study was 
undertaken to reveal parents’ perspectives regarding this important rela-
tional component of care.
MethOds: Phenomenological interviews were conducted with eight 
parents who varied as follows: three biological parents, three foster-parents, 
a stepparent, and a custodial grandparent. Four had been single parents for 
most of their child’s life (age range: three to nineteen years). Transcripts 
were analyzed for recurring themes.
FiNdiNgs: Several key themes emerged within and across parenting 
types/family structures. Single parents reported more social isolation and 
financial concerns; couples emphasized social inclusion practices and 
importance of time away (respite) for marital relationship maintenance, 
while foster parents described financial and emotional challenges of par-
enting in a dependent context (re: foster agency). All parents strove to 
provide a normal family life while maintaining their child’s health and 
wellbeing. Pediatric health services played a large role in their lives. 
Difficulty with accessing the system on an emergent basis was universal; 
service facilitation via consult with the respirology department was mark-
edly ameliorative. Parents highlighted health service providers’ approaches 
that “worked for them” across the continuum of care as being characterized 
by: caring, competence, communication and collaboration, in a climate of under-
standing and respect that fostered trust.
cONclusiON: Parents raising children on home ventilation are dedi-
cated but stressed in managing life’s challenges. Health service providers 
are well situated to make a positive contribution through partnering with 
parents using an approach that is caring, competent and collaborative.
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THe eXpeRienCe oF pARenTS And THeiR CHildRen 
wiTH neURoMUSCUlAR diSeASe iniTiATing  
non-invASive poSiTive pReSSURe venTilATion
K Keilty1,2, J Boyd1, S Katz3, d nicholas1, e Selkirk1  

1Hospital for Sick Children; 2University of Toronto, Toronto; 
3Children’s Hospital of eastern ontario, ottawa, on
RAtiONAle: Care of children with neuromuscular disorders (NMD) 
focuses on prevention and management of disease complications. Non-
invasive positive pressure ventilation (NPPV) is used to treat progressive 
respiratory insufficiency associated with NMD, yet little is known about 
the impact of NPPV on the family This study explored the experiences of 
parents and their children with NMD when NPPV is initiated.
MethOds: N=61 children were recruited from two pediatric tertiary 
centers. Nine children, ages 8-15 years, identified with nocturnal hypoven-
tilation were prescribed NPPV. A mixed method prospective cohort study 
design included administration of quality of life questionnaires to all par-
ticipants and semi-structured interviews to those prescribed NPPV.
Results: Preliminary analysis of the questionnaires indicates parents of 
children on NPPV are up more often at night and are more likely to share 
a room with their child than controls. Content analysis of qualitative 
interviews identified that parents experiences with NPPV involve “trying 
to make it work” and the children s experiences involve “trying to get used 
to it”. Initial expectations and post assessment of intervention outcomes 
differed for parents and children. Parents had high expectations but 
reported fewer positive outcomes than anticipated, while children described 
low expectations yet reported many positive outcomes.
cONclusiONs: Use of NPPV for children with NMD can potentially 
have positive outcomes, yet there are challenges with implementation. 
Interprofessional caregivers may target strategies to help parents and their 
children with NMD and nocturnal hypoventilation to anticipate the chal-
lenges with initiating NPPV and better support their adaptation to this 
intervention.
Funding source: Canadian Lung Association, Hospital for Sick Children 
Foundation, Ontario Lung Association

TReATing ReFRACToRy dySpneA in AdvAnCed Copd: 
pATienT And CARegiveR eXpeRienCeS oF opioid 
THeRApy
J young, AC Simpson, M donahue, gM Rocker
division of Respirology, Qeii Health Sciences Centre; Faculty of 
Medicine, dalhousie University, Halifax, nS
bAckgROuNd: A recent ACCP consensus statement supports the use 
of opioids for refractory dyspnea in patients with advanced lung disease. 
Symptom relief is a top priority for patients and families living with 
advanced COPD but patients’ experiences of using opioids for dyspnea is 
mostly unknown and is the subject of this study.
MethOds: Eighteen participants (patients n=7, all MRC 5) and family 
caregivers (n=11), were enrolled to this mixed-methods study. Patients 
(M=5, F=2, mean (SD) age 71(10) had been using opioids for dyspnea for 
2.5 months to 4 years. In semi-structured interviews, with patients (P) and 
caregivers (C) we explored experiences of, and attitudes to, opioid use. 
Interviews were recorded, transcribed verbatim, coded and analyzed (using 
interpretive description) for themes emerging from within and across inter-
views. Participants (n=16, excluding 2 bereaved caregivers) also rated how 
helpful/unhelpful they found opioids and whether or not they would 
choose to continue (Y/N).
Results: Patients reported a sense of calm and relief from severe dysp-
nea. Family caregivers observed marked differences in patients’ dyspnea, 
quality of life, anxiety and depression, noting that patients were breathing 
more “normally”. Their own stress levels fell. All participants chose to 
continue opioids (P) or supported their use (C). Patients found opioids to 
be very (n=4) or somewhat helpful (n=3); caregivers observed them to be 
very (n=7) or somewhat helpful (n=2).
cONclusiONs: Opioids added to conventional treatments for advanced 
COPD were of benefit over the long term to both patients and caregivers.

cliNicAl iMPlicAtiONs: Patients and caregivers living with  
advanced COPD identify relief of dyspnea as a top priority. More extensive 
research is required to fully understand experiences and effects of opioid 
therapy for dyspnea refractory to conventional COPD treatment.
Financial support: Dr Rocker’s research program in advanced COPD is 
funded by CIHR
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gRowing HeAlTHy CHildRen And yoUTH:  
An ASTHMA edUCATion pRogRAM
Ana Macpherson1, Cathie Snider2, Tina Kakepetum-Schults3,  
Shawna Mcghan4

1ontario lung Association, Toronto; 2public Health School Asthma 
program, whitby; 3Keewaytinook okimakanak Tele-Mushkiki, 
Balmertown, on; 4Alberta Asthma Centre, University of Alberta, 
edmonton, AB
iNtROductiON: The Ontario Lung Association (OLA) implemented 
the “Roaring Adventures of Puff” (RAP), to elementary schools, in col-
laboration with Public Health School Asthma Program (PHSAP) and First 
Nation advisors and representatives. The project focused on school aged 
children with asthma in high risk population. This included the First 
Nations specifically in Northwestern Ontario communities.
PROject descRiPtiON: This project “Growing Healthy children 
and youth” intent was to build on established relationship and linkages of 
the Primary Care Asthma Program site with First Nations communities. 
Each of the sites chosen to participate all have asthma educators that were 
trained as “RAP” Instructors to deliver the asthma education program in 
their community schools.
settiNg: Seven communities from the Sioux Lookout First Nations 
Community were represented with an average population size of 950, rang-
ing from 150 to 2900. The average number of students that took part in the 
presentation in the communities was 155.86 and ranged from 47 to 400. 
For the RAP Session: 70 students participated for whom data were col-
lected; the average age was 8.36 years and ranged from 5-years-old to 
11-years-old.
OlA RAP MOdel – the iNteRveNtiON tO be iMPleMeNted: 
The OLA RAP model is based on the Alberta RAP model. Materials that 
were used for the project were evidence based and were culturally adapted 
in collaboration with the Community Health Directors/Representatives to 
address the needs of the communities.
PROject evAluAtiON – PROject ReAch: The Evaluation of 
the asthma education program collected the number of project reach. The 
RAP session also included an evaluative component using the 3 indicators: 
1) pre-session Childhood Asthma Control Test (c-ACT), 2) pre and post-
session Inhaler Device Assessment Tool (IDAT), 3) post – session Client 
Satisfaction Questionnaire for children.
cONclusiON: The OLA RAP demonstrated success in improving a) 
asthma awareness through project reach, b) medication device technique, 
c) access to an asthma educator and other related respiratory information 
and materials.
Financial support: National Lung Health Framework Phase I/Public Health 
Agency of Canada

dAlHoUSie HeAlTH MenToRS pRogRAM: leARning 
inTeRpRoFeSSionAlly ABoUT pATienTS And THeiR 
CHRoniC CondiTion JoURney
Kathy Spurr1, Cynthia Andrews2, Susan l nasser3

1dalhousie University School of Health Sciences; 2division of 
Medical education, dental Clinical Sciences, dalhousie University; 
3dalhousie Health Mentors program, Halifax, nS
The Health Mentors Program was launched at Dalhousie University in 
September 2010, placing patients at the center of interprofessional 
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learning about chronic conditions. Approximately 600 students from 
medicine, physiotherapy, respiratory therapy, nursing, as well as 13 other 
health professions are learning from people with chronic conditions.
Health mentors are adult volunteers with a chronic condition who share 
their experience of living with their condition and navigating the health-
care system with a small interprofessional team of four students. Student 
teams do not provide care, treatment or medical advice; rather, they listen 
to and learn from the health mentors, who share their distinct perspective. 
Students ask questions about the health mentor’s life story and their 
chronic condition journey, developing a picture of the whole person. 
Students share their learning with the mentor to make sure they have 
understood the mentor’s experience, and they finish the year by reflecting 
on what they have learned.
The biggest challenges facing the program working group are student learn-
ing, assessment and supervision, recruitment of health mentors and ensur-
ing that interactions with them are ethical, private and confidential. The 
logistics of organizing such a complex program in the short time period of 
four months also called for interprofessional collaboration and 
resourcefulness.
This first year is a pilot project and preliminary findings about how the 
program unfolded from the perspective of health mentors, students, faculty 
supervisors, program organizers, and senior administration will guide future 
development of the program.
This innovative learning opportunity introduces health professional stu-
dents to chronic illness and disability, patient-centred care, interprofes-
sional collaboration and the healthcare system they will one day work in. 
Hopefully, what the students learn from their health mentors will help 
prepare them to be better healthcare providers.

end-oF-liFe diSCUSSionS in CHRoniC oBSTRUCTive 
pUlMonARy diSeASe: A delpHi STUdy
nicole Stephen, Ruth endacott, Heather Skirton, valerie woodward
School of nursing and Midwifery, University of plymouth, drake 
Circus, devon, United Kingdom
Chronic obstructive pulmonary disease (COPD) is a leading cause of mor-
bidity worldwide. Patients with COPD in Canada, the United Kingdom 
and the United States have been shown to have less access to palliative 
care services than patients with other respiratory diseases such as lung 
cancer. This is surprising considering that the United Kingdom was rated 
first, and Canada and the United States were both rated ninth for quality 
end-of-life care out of 40 countries.
While discussing the end-of-life is difficult for patients and health profes-
sionals, it is essential to ensure that the patient’s wishes are met, particu-
larly when resources are scarce.
Specialist respiratory nurses with expertise in end-of-life care communica-
tion participated in this Delphi study to develop a consensus opinion on 
end-of-life communication in COPD. Three main issues were investigated: 
how they know a patient is ready or willing to discuss end-of-life, the key 
factors involved in such discussions, and the essential content of the 
discussion.
This consensus opinion can provide guidance for respiratory health profes-
sionals who may feel uncomfortable having end-of-life discussions, in order 
to facilitate effective end-of-life care in COPD.
Financial support: Provided by the British Lung Foundation
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