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PERSPECTIVES - ATS 2017

HIGHLIGHTS FROM ATS 2017

Members of the CARE Respirology Faculty recently attended the ATS 2017 conference 
(Washington, DC, from May 19th –May 24th 2017).  

The CARE Perspectives Conference Report from ATS 2017 provides a summary of the 
most compelling stories and news presented at this event, and is augmented with 
additional perspectives from the CARE Respirology Faculty. 

The content that follows is written in the language in which it was presented and is 
adapted from the abstracts from ATS 2017.  Perspectives are provided by the CARE 
Respirology Faculty.

Note that an     emblem is associated with select abstracts to showcase Canadian 
authors/participation.
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CYSTIC  
FIBROSIS

Cystic Fibrosis (CF) lung disease is characterized by chronic airway inflammation (sustained neutrophil dominated infiltration) 

and chronic or recurrent infection.  Respiratory therapy aims to improve airway clearance, combat infection and/or reduce the 

inflammatory burden associated with CF.  What follows are abstracts on CF treatment options and pathogenesis, augmented 

with faculty commentary.    

ATS 2017. A4729 - Ivacaftor/Lumacaftor Improves Six Minute Walk Test 
Distance and Improves Lung Clearance Index and Functional Residual 
Capacity in Cystic Fibrosis Patients Homozygous for DF508 with Very 
Severe Lung Disease
P. A. Wark, MD, PhD (New Lambton, NSW, Australia), K. Cookson, B Nur (New Lambton, 
NSW, Australia), T. Thiruchelvenem, B Pharm (New Lambton, NSW, Australia), D. Dorahy, 
PhD (New Lambton, NSW, Australia), J. Brannan, PhD (New Lambton, NSW, Australia)

Conclusion: In subjects with severe lung disease treatment with 
Lumacaftor/Ivacaftor led to a significant improvement in 6MWT 
evident by 4 weeks, that continued to improve at 12 weeks. There was 
no improvement seen in FEV1, though the MBW demonstrates a change 
in LCI and a significant decline in FRC after 12 weeks of treatment.

" I VA C A F T O R / L U M A C A F T O R  (O R K A M B I T M )  T H E R A P Y  M AY 

L E A D  T O  F U N C T I O N A L  I M P R O V E M E N T  B Y  R E D U C I N G 

A I R WAY  M U C U S  P L U G G I N G  A N D  A I R  T R A P P I N G . "  

Ivacaftor/Lumacaftor Combination Therapy,  
an Efficacious CF Treatment

DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY

CARE  
FACULTY  
PERSPECTIVE

Study by Wark et al indicates that combination Ivacaftor/Lumacaftor 
therapy improves functional residual capacity and six-minute walk test 
distance in patients homozygous for DF508 with severe lung disease 
(FEV1>40% predicted). Ivacaftor/Lumacaftor (OrkambiTM) therapy may 
lead to functional improvement by reducing airway mucus plugging and 
air trapping.  

Treatment paradigms for patients with CF have shifted with CFTR 
targeting therapies.  Some CFTR targeting therapies are already 
approved for clinical use (such as OrkambiTM) and others are in clinical 
or pre-clinical testing.  Unresolved issues for the treating physician 
include which criteria to use to select patients for these treatments and 
how to assess treatment success.  This will lead to more options and 
sequencing considerations.  However, fundamental/unresolved issues 
require attention from treating physicians, so that they can have clarity 
when treating CF patients.  In order to frame this practically, a case 
follows.      

A national needs assessment would be a good starting point to help understand needs and experiences which intern helps 
to inform/develop a guidance.  

To address gaps in knowledge, a CARE needs assessment on the treatment of CF in Canada will be conducted.  In addition 
to improving access and innovation, the information generated by the needs assessment will play an integral role in the 
creation of a guidance for CF treatment in Canada.  

CARE UPDATE: DEVELOPING GUIDANCE ON THE TREATMENT OF CYSTIC FIBROSIS IN CANADA
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C A S E  S T U DY

Adolescent pancreatic insufficient male CF patient homozygous for the most common CFTR mutation (F508del) with conserved 
pulmonary function (obtained by conventional pulmonary function testing), but poor nutritional status, chronic rhinosinusitis, chronic 
airway infection with P. aeruginosa and frequent hospital admissions (3-5/year) for IV antibiotic treatment of pulmonary exacerbations. 
Standard of care with daily treatments including inhaled rhDNase, inhaled antibiotics, hypertonic saline and chest physiotherapy with 
good adherence but no clinical improvement. 

Considerations 

• Are there guidelines which would influence your treatment of this patient?

• Does drug cost/reimbursement influence your treatment of this patient?  

• What would you like to use/ what would you use to treat this patient? 

• Would you recommend initiation with Ivacaftor/Lumacaftor (Orkambi TM) 
therapy for this patient? 

• How long would you treat before reassessing? 

• Which parameters would you use to assess potential therapeutic benefit?

Moving Forward

This case study illustrates that Ivacaftor/Lumacaftor 
combination therapy can be a treatment choice in CF 
patients homozygous for the most common CFTR mutation 
F508del; but can we access it, and how should we?  

Current CFTR targeting therapies offer the opportunity of 
treating CF at the “source” i.e. the protein that causes the 
disease, and early treatment may help prevent the natural 
progression of the disease.  

However, defining meaningful clinical endpoints to 
demonstrate efficacy of these therapies can be problematic 
in patients with early CF lung disease and minimal symptoms.

The lung clearance index (LCI), a measure of lung function 
obtained by multiple breath washout (MBW), is more 
sensitive to changes than conventional spirometry, but is 
a test that requires equipment not currently available in 
many CF centers.  Thus, while LCI may help to demonstrate 
effects of therapy on lung function in patients with CF, it’s 
accessibility is limited. Forced expiratory volume in 1 second 
(FEV1), which is broadly used to monitor CF lung disease 
however, is not sensitive enough to detect early changes, 
such as peripheral mucus plugging of airways, or subtle 
responses to therapies. Therefore, there is an ongoing need 
to develop easily administered, cost and time efficient tools 
to monitor disease progression in CFTR related respiratory 
diseases. 

Though “innovation” is often associated with the 
development of novel therapies, the use of pre-existing 
treatments in new, more effective ways (or in different 
combinations) is also considered innovative.  There is 
concern that new beneficial agents will be inaccessible due 
to costs.  Cost is always a major factor in treatment initiation 
in Canada, with individual provinces and territories having 
different rules on reimbursement/funding.  CF treatment in 
Canada must remain both innovative and accessible.  There 
is a need to develop a guidance for the use of new therapies 
in CF patients.  The guidance would be developed by 
experts, based on experience and considering clinical trial 
data, helping to make CF treatment consistent in centers 
and provinces across Canada.  

MALE CF PATIENT HOMOZYGOUS FOR 
THE CFTR MUTATION, F508del

Dr. Grasemann’s Recommendations

There is no “definitive solution” for this Case Study. Currently, there are no 
established guidelines on the use of CFTR targeting therapy in CF patients 
homozygous for the F508del mutation.

• Ivacaftor/Lumacaftor (Orkambi™) is a valid treatment choice. This 
combination therapy is approved in Canada, and stands as a “proof of 
concept” for the effectiveness of combination (corrector/potentiator) 
CFTR targeting therapies in CF.   

• The efficacy of Ivacaftor/Lumacaftor was demonstrated in adolescents 
and adults homozygous for F508del, and a recent Canadian-lead 
phase 3 clinical trial by Felix Ratjen et al., also suggests improvement in 
lung function in treated CF children 6-10 years of age. This study used 
change in the lung clearance index (LCI) as primary endpoint.

• The degree of clinical improvement experienced by CF patients using 
OrkambiTM therapy may vary, however the fact that it is both effective 
(to some degree) and safe, seems consistent.     

• Due to its proven capacity to reducing pulmonary exacerbation rate, I 
would consider OrkambiTM BUT cost and reimbursement can be limiting 
factors. Drug costs/reimbursement does influence the treatment of 
individual CF patients.  

• I would like to use Ivacaftor/Lumacaftor therapy in this patient, however 
I am based in Toronto and Ontario’s provincial drug plan does not cover 
OrkambiTM. 

• Reimbursement in Ontario is only available through private programs, 
which limits access. 

• Once OrkambiTM therapy is initiated, the efficacy of the treatment should 
be reviewed, however

• what is a reasonable treatment period to monitor effects on 
exacerbation rate?

• what other parameters should be used to demonstrate 
therapeutic benefits in an individual patient?    

• The Case Study illustrates how a lack of guidance and availability can 
impact treatment. 

 3



PERSPECTIVES - ATS 2017

ATS 2017. A1269 - Ivacaftor Therapy Reduces ADAM-17 Activity in 
Peripheral Blood Neutrophils, Thereby Decreasing the Inflammatory 
Burden in Cystic Fibrosis
M. M. White, PhD In Respiratory Medicine (Dublin, Ireland), R. Flannery, B.Sc (Dublin, 
Ireland), P. Hawkins, MB BCH BAO (Dublin, Ireland), N. G. McElvaney, MD (Dublin, 
Ireland), E. Reeves, PhD (Dublin, Ireland)

Results: Neutrophils isolated from PWCF demonstrated increased 
ADAM-17 activity (n=4, p=0.0006), and decreased mIL-6r (n=3, 
p=0.0004). Elevated levels of IL-6 (n=6, p=0.04), sIL-6r (n=6, p=0.01), 
and a complex of sIL-6r /IL-6 (n=6, p=0.03) were found in the plasma 
of PWCF. Neutrophils isolated from patients receiving ivacaftor therapy 
had reduced ADAM-17 activity (n=3, p=0.004) and increased mIL-6r 
(n=5, p=0.03). Furthermore, ivacaftor therapy decreased plasma levels 
of IL-6 (n=6, p=0.02) and sIL-6r (n=6, p=0.04). The mechanism leading 
to increased ADAM-17 activity in CF was explored and shown related 
to reduced plasma membrane cholesterol content (n=8, p=0.007), 
which increases upon ivacaftor therapy (n=4, p=0.02). In line with this, 
neutrophils depleted of cholesterol had increased ADAM-17 activity (n=4, 
p=0.0001), reduced mIL-6r (n=4, p=0.0005) and increased levels of sIL-
6r in the supernatant (n=4, p=0.03).

Conclusion: Our novel findings demonstrate that reduced plasma 
membrane cholesterol in CF neutrophil membranes increases ADAM-
17 activity and circulating levels of the sIL-6r/IL-6 complex, further 
augmenting inflammation. Furthermore, we have demonstrated an 
auxiliary benefit of ivacaftor therapy resulting in reduced inflammation 
in CF. This study was funded by SFI, grant number 11/RFP/BMT/3094

ATS 2017.  A1003 - Lung Microbiota Are Altered in a Murine Model of 
Pulmonary Fibrosis and Are Necessary for Pathogenesis
D. N. O'Dwyer, BM BCH, BMedSci, PhD (Ann Arbor, MI, United States of America) S. L. 
Ashley, PhD (Ann Arbor, MI, United States of America) C. A. Wilke, PhD (Ann Arbor, MI, 
United States of America) N. R. Falkowski, BS (Ann Arbor, MI, United States of America) 
G. Huffnagle, PhD (Ann Arbor, MI, United States of America) B. B. Moore, PhD (Ann 
Arbor, MI, United States of America) R. P. Dickson, MD (Ann Arbor, MI, United States 
of America)

Results: Bleomycin instillation caused a dramatic and persistent change 
in lung microbiota (P < 0.0001, Figure). Lungs of bleomycin-treated 
mice were significantly enriched with the Firmicutes phylum (P ≤ 0.01), 
members of which have been associated with disease progression in 
humans with IPF. Lung communities 7 days after bleomycin did not 
differ from lung communities 14 or 21 days after injury (P > 0.05), 
suggesting a lack of resolution of lung microbiome disruption. This 
persistence of altered lung bacteria occurred despite normalization of 
gut bacteria by day 14, and was associated with collagen deposition 
and the development of pulmonary fibrosis. When germ-free mice were 
challenged with bleomycin instillation, they did not develop pulmonary 
fibrosis as assessed by hydroxyproline concentration.

DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY

CARE  
FACULTY  
PERSPECTIVE

Ivacaftor therapy had been reported to display anti-inflammatory 
and antibiotic properties in CF airways.  The study by White et al is 
interesting as it considers the effect of Ivacaftor on ADAM 17 activity 
in peripheral blood.  Ivacaftor therapy led to a reduction in ADAM 17 
activity in peripheral blood neutrophils thereby decreasing inflammation, 
possibly by increasing plasma membrane cholesterol, which is reduced 
in patients with CF. 

" I VA C A F T O R  T H E R A P Y  H A D  B E E N 

R E P O R T E D  T O  D I S P L AY  A N T I -

I N F L A M M AT O R Y  A N D  A N T I B I O T I C 

P R O P E R T I E S  I N  C F  A I R WAY S . "

Conclusion: We here show that in the most common model of pulmonary 
fibrosis, fibrogenesis depends upon the microbiome. Bleomycin 
instillation induces a non-resolving dysbiosis of lung microbiota which 
correlates with parenchymal fibrosis. This lung dysbiosis is undetected 
by culture, and parallels taxonomic associations previously reported in 
humans with IPF. Our study represents the first animal modeling of the 
microbiome in pulmonary fibrosis, and provides mechanistic plausibility 
to the hypothesis that IPF pathogenesis is regulated and propelled by 
altered lung microbiota.

Lung microbiota are significantly altered by bleomycin instillation, 
and remain altered until the devlopment of pulmonary fibrosis
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PEDIATRICS 

Treating respiratory diseases in the pediatric population presents a different set of challenges than those associated with 

treating adults.  Children have a more rapid breathing and metabolic rate than adults, while having respiratory systems which 

are still developing.  Early treatment in chronic disease, impacts a patient’s respiratory status over their lifetime.   

ATS 2017. A5101 - Tiotropium Respimat® Add-on Therapy Is Effective 
in Children and Adolescents with Severe Symptomatic Asthma, 
Irrespective of Immunoglobulin E Levels and Eosinophil Count
S. Goldstein, MD (New York, NY, United States of America) C. Vogelberg, MD (Dresden, 
Germany) E. Hamelmann, MD (Bielefeld, Germany) S. J. Szefler, MD (Aurora, CO, United 
States of America) L. Mansfield, MD (El Paso, TX, United States of America) B. Voelker, 
MD, MBA (Ingelheim am Rhein, Germany) G. El Azzi, MD (Ingelheim am Rhein, Germany) 
R. Sigmund, Dipl-math.oec (Biberach an der Riss, Germany) M. Engel, MD (Ingelheim 
am Rhein, Germany) M. Vandewalker, Dr. (Columbia, MO, United States of America)

Results: 793 patients were randomized; 792 were included in the full 
analysis set. Baseline demographics and disease characteristics were 
generally balanced between groups. Consistent with the responses 
in the whole pooled population (Table), continuous modeling of peak 
FEV1(0-3h) and trough FEV1 across a range of baseline IgE levels and 
eosinophil counts showed improvements with tiotropium (2.5 μg and 5 
μg) over placebo. Analysis of time to first asthma exacerbation showed 
hazard ratios <1 for tiotropium versus placebo, demonstrating that both 
tiotropium doses were effective versus placebo, irrespective of baseline 
IgE levels and blood eosinophil counts.

Conclusion: Once-daily tiotropium Respimat® add-on to ICS maintenance 
therapy ± additional controllers provides benefits in lung function and 
asthma exacerbation risk in children and adolescents with severe 
symptomatic asthma, irrespective of IgE levels and blood eosinophil 
counts. This indicates that tiotropium is effective without requirement 
for these phenotyping parameters.

Adjusted mean of treatment differences versus placebo for peak FEV1(0-3h) 
and trough FEV1 responses at Week 12a

ATS 2017. A5102 - Tiotropium Respimat® Add-On Therapy Improves 
Lung Function in Adolescents and Children with Moderate Symptomatic 
Asthma, Irrespective of IgE Levels and Eosinophil Count
M. Vandewalker, Dr. (Columbia, MO, United States of America) C. Vogelberg, MD 
(Dresden, Germany) E. Hamelmann, MD (Bielefeld, Germany) S. Goldstein, MD 
(Rockville Centre, NY, United States of America) B. Voelker, MD, MBA (Ingelheim am 
Rhein, Germany) G. El Azzi, MD (Ingelheim am Rhein, Germany) R. Sigmund, Dipl-math.
oec (Biberach an der Riss, Germany) M. Engel, MD (Ingelheim am Rhein, Germany) J. 
A. Bernstein, MD (Cincinnati, OH, United States of America)

Results: 801 patients were randomized; 798 were treated. Baseline 
demographics and disease characteristics were generally balanced 
across treatment groups. In the overall pooled analysis, adjusted mean 
differences in peak FEV1(0-3h) were 159 mL (tiotropium 2.5 μg) and 168 
mL (tiotropium 5 μg) versus placebo (p<0.0001 for both). Adjusted mean 
differences in trough FEV1 were 105 mL (tiotropium 2.5 μg; p=0.002) 
and 118 mL (tiotropium 5 μg; p<0.001) versus placebo. Modeling of mean 
treatment differences at Week 24 between tiotropium and placebo for 
peak FEV1(0-3h) and trough FEV1 across the range of baseline IgE levels 
and blood eosinophil counts showed similar values to those observed in 
the overall analysis and consistently above 0, meaning both tiotropium 
doses were beneficial versus placebo, irrespective of these markers.

Conclusion: Once-daily tiotropium Respimat® add-on to ICS maintenance 
therapy ± additional controllers improved lung function in patients aged 
6-17 years with moderate symptomatic asthma, irrespective of baseline 
IgE levels and blood eosinophil counts. This indicates that tiotropium 
is effective in children and adolescents without requirement for these 
phenotyping parameters.

Worthy of commentary is the fact that blood eosinophils may not 
correlate well with airway eosinophils in adults and in children.  
Therefore, the conclusion that tiotropium is an effective treatment for 
moderate symptomatic asthma, irrespective of IgE levels and eosinophil 
count, may not be valid.  

DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY

CARE  
FACULTY  
PERSPECTIVE

Peak FEV1(0-3h) Trough FEV1

nb

Adjusted 
mean of 

differences 
(SE), mL

95% 
CI p value

Adjusted 
mean of 

differences 
(SE), mL

95% CI p 
value

Tiotropium 
2.5 μg 

(n=263)
74 (33) 8, 140 0.027 64 (34) −3, 132 0.062

Tiotropium 
5 μg 

(n=260)
117 (34) 51, 

183 <0.001 71 (34) 3, 139 0.040

aFull analysis set

bNumber of patients in the full analysis set (n=269 in placebo group)

CI, confidence interval; FEV1, forced expiratory volume in 1 second; FEV1(0-3h), forced 
expiratory volume in 1 second within 3 hours post-dose; SE, standard error
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NON-CF  
BRONCHIECTASIS (NCFB) 

NCFB already presents with a slew of challenges, but patients affected by chronic P. aeruginosa (PA) infection experience 

more frequent pulmonary exacerbations (PEs), hospital admissions, reduced quality of life and higher mortality compared to 

patients without PA.  As discussed in the CARE ERS/NACF 2016 report, most prescribed treatment regimens for NCFB are 

not evidence-based, but often ‘borrowed’ from experience with cystic fibrosis (CF).  Clinical trials in well characterized NCFB 

populations are still needed to optimize treatment. 

ATS 2017. A7604 - Inhaled Liposomal Ciprofloxacin in Patients with 
Bronchiectasis and Chronic Pseudomonas Aeruginosa Infection: 
Results from Two Parallel Phase III Trials (ORBIT-3 and -4)
C. Haworth, MD (Cambridge, United Kingdom) A. Wanner, M.D. (Miami, FL, United States 
of America) J. Froehlich, M.D. (Hayward, CA, United States of America) T. O'Neal, MD 
(Hayward, CA, United States of America) A. Davis, M.D. (Research Triangle Park, NC, 
United States of America) I. Gonda, PhD (Hayward, CA, United States of America) A. 
O'Donnell, M.D. (Washington, DC, United States of America)

Results: In the pooled analysis, treatment with ARD-3150 compared 
to placebo was associated with a statistically and clinically significant 
increase of >3-months in median time to first exacerbation that required 
treatment with antibiotics. Furthermore, treatment with ARD-3150 was 
associated with a significant reduction in the annual frequency of protocol 
defined exacerbations (regardless of whether antibiotic treatment was 
given) relative to placebo. There was no significant difference in median 
time to first exacerbation between treatment groups when the analysis 
included all protocol defined exacerbations.

ARD-3150 significantly reduced sputum PA density, and PA mean 
inhibitory concentrations remained stable during each treatment period. 
A PK sub study performed during the open label extension to ORBIT-3 
showed sputum levels of ciprofloxacin several orders of magnitude 
above the minimum inhibitory concentration (MIC) during the dosing 
periods, while serum levels were one order of magnitude lower than 
those achieved during high dose systemic ciprofloxacin therapy.

There were no significant differences in changes in FEV1, FVC or DLCO 
between the ARD-3150 and placebo groups. The rates of treatment-
emergent adverse events (TEAEs) and serious TEAEs were also similar 
in both treatment groups.

Conclusion: Cyclical treatment with ARD-3150 was associated with 
a significant reduction in annual exacerbation frequency in patients 
with NCFBE and chronic PA infection. ARD-3150 significantly reduced 
sputum PA density without attenuation of antibiotic activity during each 
treatment cycle over the 48-week trial. Treatment was safe and well 
tolerated.

Pulmaquin is an inhaled formulation of liposomal ciprofloxacin mixed 
with free ciprofloxacin.  The ORBIT-3 and ORBIT-4 phase 3 clinical trials 
assessed Pulmaquin for the treatment of patients with NCFB and chronic 
PA lung infection.  Studies compared the administration of nebulized and 
inhaled Pulmaquin versus placebo.  Haworth et al suggest that cyclical 
treatment with liposomal ciprofloxacin leads to a significant reduction in 
sputum PA density and annual exacerbation frequency among patients 
with NCFB and chronic PA infection.  Results fill a void in NCFB and PA 
infection treatment data, while simultaneously distinguishing Pulmaquin 
as a safe and potentially efficacious treatment option.

DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY

CARE  
FACULTY  
PERSPECTIVE

" R E S U LT S  F I L L  A  V O I D  I N  N C F B 

A N D  PA  I N F E C T I O N  T R E AT M E N T 

D ATA ,  W H I L E  S I M U LTA N E O U S LY 

D I S T I N G U I S H I N G  P U L M A Q U I N 

A S  A  S A F E  A N D  P O T E N T I A L LY 

E F F I C A C I O U S  T R E AT M E N T  O P T I O N . "
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CHRONIC  
COUGH

Chronic cough is a respiratory disease associated with frequent coughing which lasts for longer than 8 weeks in adults and 

approximately 4 weeks in children.  Clinical trial data on effective treatment options for patients with chronic cough follows.  

ATS 2017. A7608 - MK-7264, a P2X3 Receptor Antagonist, Reduces 
Cough Frequency in Patients with Refractory Chronic Cough: Results 
from a Randomized, Controlled, Phase 2b Clinical Trial
J. A. Smith, Prof. (Manchester, United Kingdom) M. M. Kitt, MD (Kenilworth, NJ, United 
States of America) A. H. Morice, MD (Cottingham, United Kingdom) S. S. Birring, MD 
(London, United Kingdom) L. P. McGarvey, MD (Belfast, United Kingdom) M. R. Sher, 
MD (Largo, FL, United States of America) A. P. Ford, PhD (Kenilworth, NJ, United States 
of America)

Results: 253 patients were randomized to placebo (n=63), 7.5 mg (n=64), 
20 mg (n=63), and 50 mg (n=63) doses. Mean (SD) age was 60 (9.96) 
years and 76% of patients were women. MK-7264 50 mg demonstrated 
a significant reduction in Awake Cough Frequency compared with 
placebo (p=0.0027) while the difference from placebo for the 7.5 mg 
and 20 mg doses were not significant; these results were consistent 
with patient-reported Cough Severity (VAS) (Table). Dysgeusia was the 
most common AE and AEs related to taste (i.e., dysgeusia, hypogeusia, 
or ageusia) were observed in 6%, 10%, 49%, and 81% of patients on 
placebo, 7.5 mg, 20 mg, and 50 mg of MK-7264, respectively; of these, 
only 1 patient on placebo and 6 patients in the 50 mg group discontinued 
due to a taste-related AE.

P2X3 receptor antagonist MK-7264 seems to be effective in chronic 
refractory cough.  This is consistent with previously published results 
with AF-219.  Dysguesia seems to be a significant side effect of blocking 
P2X3 receptor. It remains to be seen if lower doses would be just as 
effective without this side effect.  It is also remains to be seen if the effect 
would be consistent across all spectrum of sensory neuropathic cough 
including patients with gastroesophageal reflux and independent of the 
presence or absence of eosinophilic or neutrophilic bronchitis.  Further 
studies are required to see if they have additive or synergistic effects 
with other therapies such as pergabaline and gabapentin.

DR. PARAMESWARAN NAIR 
CARE RESPIROLOGY FACULTY

CARE  
FACULTY  
PERSPECTIVE

Conclusion: Targeting P2X3 with MK-7264 significantly reduced the 
frequency of cough in patients with refractory chronic cough after 12 
weeks of treatment compared with placebo. MK-7264 was well tolerated 
with changes in taste being the most frequently experienced AEs.

Change from baseline in Awake Cough Frequency and Cough Severity 
VAS after 12 Weeks of Treatment*

Placebo 
N=61

MK-7264 7.5 
mg

N=59

MK-7264 20 
mg

N=59

MK-7264 
50 mg 
N=57

LS Mean (SE) 
Change from 

Baseline in Awake 
Cough Frequency

-0.40 
(0.11) -0.64 (0.11) -0.65 (0.11) -0.86 (0.11)

Estimated % 
Change over 

Placebo (95% Cl)
-- -22.0% 

(-41.8%,4.6%)
-22.2% 

(-42.0%, 4.3%)

-37.0% 
(-53.3%, 
-14.9%)

p-value (vs.placebo) -- 0.097 0.093 0.003

LS Mean (SE) 
Change from 

Baseline in Cough 
Severity (0-100 mm 

VAS)

-15.2 
(3.00) -19.2 (3.04) -23.4(3.03) -31.1 (3.09)

LS Mean Difference 
vs. Placebo (95% Cl) -- -4.0 (-12.3, 

4.4) -8.2 (-16.6, 0.1) -15.9 (-24.3, 
-7.5)

p-value vs. placebo -- 0.351 0.052 0.0003

*Mixed model repeated measures analysis (change from baseline used as the dependent 
variable, and includes the treatment group, visit, country, the interaction between 
treatment and visit as fixed factors, and baseline as a covariate)
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CHRONIC OBSTRUCTIVE  
PULMONARY DISEASE (COPD)

Chronic obstructive pulmonary disease (COPD) is a leading cause of respiratory failure/mortality and is associated with a 

number of accessory complications, including cognitive impairment, inflammation and fatigue. 

ATS 2017. A1032 - Domain Specific Cognitive Changes in Persons with 
Chronic Obstructive Pulmonary Disease (COPD): A Systematic Review 
and Meta-Analysis
J. A. Slack, MSN (Ann Arbor, MI, United States of America) B. Giordani, PhD (Ann Arbor, 
MI, United States of America) J. Smith, PhD (Ann Arbor, MI, United States of America) 
L. Struble, PhD (Ann Arbor, MI, United States of America) J. L. Larson, PhD (Ann Arbor, 
MI, United States of America)

Results: A total of 25 studies were included in the systematic review 
and 14 articles in the meta-analysis. The extent of cognitive decline in 
persons with COPD was as follows: a) perception was not included in 
the meta-analysis as there was insufficient data available to determine 
an effect size b) attention assessed with TMT A had a moderate effect 
size (-0.516; 95% CI -0.747 – - 0.286, z = -4.395, p = 0.00) c) memory 
and learning had a moderate effect size for immediate recall (- 0.603; 
95% CI -0.795 -- -0.412, z = -6.174, p = 0.00) and moderate effect size for 
delayed recall (- 0.420; 95% CI -0.610 -- -0.23, z = -4.344, p = 0.00) d) 
executive function when assessed with letter fluency had a large effect 
size (- 0.746; 95% CI -0.961 -- -0.530, z = -6.784, p = 0.00) and when 
assessed with TMT B had a moderate effect size (– 0.571; 95% CI -0.769 
-- -0.374, z = - 5.674, p = 0.00) e) no significant differences in were found 
in language f) processing speed had a large effect size (– 0.923, 95% CI 
-1.148- -0.698, z = - 8.043, p = 0.00).

Conclusion: Although statistical significance was found, clinical relevance 
was not evaluated. Of particular importance is the largest effect size 
was found in the area of executive function, indicating a person with 
COPD may have a more difficult time with planning, organizing, problem-
solving, goal setting and the ability to monitor and regulate behaviors 
to achieve their goals. Further research needs to be done to determine 
if the decline in a cognitive domain in persons with COPD leads to a 
change in the level of functional performance that is clinically relevant.

Following the results and meta-analysis from 25 studies and 14 articles, 
Slack et al report that patients with COPD may experience cognitive 
impairment, with the largest potential for mental impairment present in 
executive function.  This translates to patients having a reduced quality 
of life (QoL) having difficulties planning, organizing, problem solving, 
memorizing, goal setting and self-regulating.  Advances in functional 
brain MR imaging would help to associate structure with functional 
impairments and to plan potential interventions.  Co-morbidities, 
disorders of sleep and chronobiology etc. may also be associated with 
the cognitive impairments associated with COPD.  Additional exploration 
should be conducted into the COPD-cognitive function relationship.

ATS 2017. A1033 - Increased Physical Activity Associated with 
Decreased IL-6 and CRP in Patients with COPD
Z. Chen, BSN, PhD (Seattle, WA, United States of America) V. S. Fan, MD, MPH (Seattle, 
WA, United States of America) K. Pike, PhD (Seattle, WA, United States of America) N. 
Yee, Dr. (Seattle, WA, United States of America) S. Borson, MD (Seattle, WA, United 
States of America) S. Adams, MD (San Antonio, TX, United States of America) R. Kohen, 
MD (Seattle, WA, United States of America) G. Matute-Bello, MD (Seattle, WA, United 
States of America) H. Q. Nguyen, PhD, RN (Pasadena, CA, United States of America)

Results: 282 participants with GOLD Stage II-IV COPD who had PA 
measurements were included. Mean age was 67.7 ± 8.6; 80% were male; 
BMI was 28.1 ± 6.2; FEV1% predicted was 44.9 ± 15.7; HADS depression 
and anxiety were 4.2 ± 4.1 and 5.0 ± 3.9, respectively. Mean total daily 
step count was 6002 ± 3342. Mean 6MWT was 1091 ± 372 feet. The 
median (interquartile range [IQR]) of TNF-α, IL-6, and CRP were 4.7 pg/
mL (3.3, 6.8), 2.9 pg/mL (1.8, 5.1), and 3.2 mg/L (1.5, 6.0) respectively. 
In adjusted models, each 1,000-step increase in daily step account was 
associated with a 0.98 pg/mL and 0.96 mg/L decrease in IL-6 (p = .048) 
and CRP (p = .005) levels, respectively; each 100-feet (30-m) increase in 
6MWT was associated with a 0.98 pg/mL and 0.98 mg/L decrease in IL-6 
(p = .029) and CRP (p = .068) levels, respectively (see Table). However, 
there was no significant relationship with PA/6MWT and TNF-α level.

Conclusion: Physical activity in patients with COPD is negatively 
associated with IL-6 and CRP levels, but not with TNF-α level. These 
results provide the rationale to study whether an intervention to promote 
daily physical activity will reduce systemic inflammation in patients with 
COPD.

It is well established that a systemic inflammatory response characterized 
by raised CRP, IL6 and TNF in serum is associated with COPD, but a 
causal role is speculative.  It is also well established that a pulmonary 
rehabilitation program that involves, amongst other interventions, a 
structured exercise program, improves quality of life (QoL).  However, 
there is conflicting data if exercise can reduce systemic or airway 
inflammatory responses or indeed if the salutatory benefits of an 
exercise program are better in those patients with COPD who have less 
systemic inflammation than those with more systemic inflammation, 
such as raised IL-6.  This study seems to suggest that exercise may 
directly decrease serum IL-6 levels. This needs to be replicated with 
appropriate control interventions.  Mechanisms also need to be worked 
out.
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ATS 2017. A4683 - Effect of Mepolizumab on Exacerbations in Asthma 
Patients with Features Common in COPD
S. Yancey, MSc (Research Triangle Park, NC, United States of America) F. C. Albers, MD, 
PhD (Research Triangle Park, NC, United States of America) N. Gunsoy, PhD (Uxbridge, 
United Kingdom) S. Harris, PhD (Durham, NC, United States of America) O. Keene, Msc 
(Uxbridge, United Kingdom)

Results: At baseline, the mean age of the COPD-like subgroup in 
DREAM and MENSA was 53.7 and 58.3 years, the geometric mean blood 
eosinophil count 193 cells/uL and 312 cells/uL, and the mean number of 
exacerbations requiring systemic steroids in the prior year 3.6 and 3.7, 
respectively. The mean age of former smokers was 49.6 and 52.2, the 
geometric mean blood eosinophil count was 197 cells/ul and 304 cells/
ul, and the mean number of exacerbations requiring systemic steroids in 
the prior year was 3.7 and 4.1 for DREAM and MENSA respectively. The 
results of these two subgroups are presented in the table below and are 
consistent across studies and similar to the results of the overall study 
population, both in DREAM and MENSA.

Conclusion: In the sub-set of asthma patients with COPD-like 
characteristics as well as in the sub-set of asthma patients with a smoking 
history, mepolizumab effectively reduced exacerbations. If eosinophilic 
airway inflammation contributes to exacerbations and poor health in 
COPD, mepolizumab could provide therapeutic benefit. Prospective 
studies are underway to address this important clinical question.

10-25% of patients with non-asthmatic COPD may have airway eosinophils 
when they are stable or during exacerbations. A larger proportion of 
them may have blood eosinophils of more than 200.  The presence of 
eosinophils in sputum has been shown to be a predictor of response to 
inhaled and oral steroids.  There is fairly convincing evidence from post-
hoc analysis of RCTs that the presence of raised blood eosinophils is also 
an indicator of response to inhaled steroids. One randomized controlled 
clinical trial has demonstrated that not only do patients with less than 2% 
blood eosinophils not improve with prednisone during exacerbations, 
they may have worse outcomes.  More specific targeting of eosinophils 
with anti-IL5 MABs such as mepolizumab, may be beneficial in those 
patients with COPD who may have raised eosinophils.  This study in 
asthmatic patients who may have associated COPD, provides some 
speculative evidence that it might be helpful but two previous studies 
of benralizumab and mepolizumab failed to show a significant effect.  
Larger RCTs of anti-IL5 MAB in COPD patients are ongoing and may 
provide definitive answers.
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" M O R E  S P E C I F I C  TA R G E T I N G  O F  E O S I N O P H I L S  W I T H  A N T I - I L 5  M A B s 

S U C H  A S  M E P O L I Z U M A B ,  M AY  B E  B E N E F I C I A L  I N  T H O S E  PAT I E N T S  

W I T H  C O P D  W H O  M AY  H AV E  R A I S E D  E O S I N O P H I L S . "

Exacerbation rates by 'COPD-like' status and Smoking status

Group Study Placebo (n), 
Rate

Mepo all 
doses (n), 

Rate

Ratio (95% Cl) 
Mepo/Placebo

All patients
DREAM (155), 2.40 (461), 1.28 0.53  

(0.43,0.67)

MENSA (191), 1.74 (385), 0.88 0.50  
(0.39, 0.65)

COPD-like 
patients

DREAM (15), 3.05 (70), 1.33 0.44  
(0.23, 0.82)

MENSA (22), 0.76 (45), 0.35 0.45  
(0.22, 0.94)

Former 
smokers

DREAM (34), 2.86 (99), 1.29 0.45  
(0.30, 0.68)

MENSA (57), 2.02 (102), 0.98 0.48  
(0.31, 0.76)
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ASTHMA

Severe, refractory, asthma patients represent a subset of the total asthmatic population. Approximately 5%-10% of asthma 

patients are refractory, but present a disproportionate burden to the healthcare system.  There is demand for treatment 

options to alleviate symptoms, improve lung function, reduce clinical asthma exacerbations (CAE) and improve quality of life.  

Humanized monoclonal antibodies are “chains” of identical antibodies produced by cloning, which have been explored as an 

option for treating asthma.  What follows is an update on Reslizumab (a monoclonal antibody) as a treatment option for adult 

patients with severe eosinophilic asthma, as well as an exploration of inflammatory and non-inflammatory contributions to 

ventilation heterogeneity in severe, poorly controlled asthmatics.                 

ATS 2017. A2639 - Impact of Reslizumab on Healthcare Resource 
Utilization in Adult Patients with Severe Eosinophilic Asthma
M. E. Wechsler, MD, MSc (Denver, CO, United States of America) S. Korn, MD (Mainz, 
Germany) S. X. Sun, PhD (Frazer, PA, United States of America) M. Garin, MD (Frazer, 
PA, United States of America)

Results: Of 953 randomized patients, 372 reslizumab patients and 
372 placebo patients were included in the analysis of population 1; 
159 reslizumab patients and 148 placebo patients were included in the 
analysis of population 2. Compared with placebo, reslizumab treatment 
reduced the adjusted rate of CAE requiring hospitalization and/or ER 
visit in population 1 by 50% (RR 0.50; 95% confidence interval [CI] 0.25–
0.97; p=0.0409) and in population 2 by 72% (RR 0.28; 95% CI 0.11–0.72; 
p=0.0084), respectively. Reslizumab also reduced the adjusted rate of 
CAE requiring SCS in population 1 by 61% (RR 0.39; 95% CI 0.30–0.52; 
p<0.0001) and in population 2 by 65% (RR 0.35; 95% CI 0.24–0.51; 
p<0.0001), respectively.

Conclusion: Treatment with reslizumab significantly reduced CAE 
requiring hospitalization and/or ER visit and CAE requiring use of SCS in 
the indicated population and in adult patients with severe eosinophilic 
asthma and ≥2 exacerbations in the previous year.

Reslizumab is an anti IL-5 monoclonal antibody shown to be efficacious 
in severe asthma treatment.  Wechsler et al report that Reslizumab is a 
highly effective treatment option for patients with asthma, significantly 
reducing both CAE that require hospitalization and CAE that require 
systemic corticosteroids.  Both mepolizumab (100 mg SC monthly) 
and reslizumab (3 mg/kg IV monthly) have been shown to decrease 
hospitalization and healthcare utilization in those patients with asthma 
whose severity is critically dependent on eosinophils. It remains to be 
seen if there is a difference in treatment effects between the two drugs 
particularly determined by the route of administration and the dose of 
the drug. 
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     ATS 2017.  A2665 - Inflammatory and Non-Inflammatory Contributions 
to Ventilation Heterogeneity in Severe Poorly-Controlled Asthmatics 
S. Svenningsen, PhD (Hamilton, ON, Canada) R. L. Eddy, BEng (London, ON, Canada) 
H. Lim, MD (Singapore, Singapore) P. Nair, MD (Hamilton, ON, Canada) G. Parraga, PhD 
(London, ON, Canada)

Results: Seven asthmatics (49±9 years; ICS:1500[1000-2500]µg/
day; OCS:8[0-50]mg/day) had ongoing airway inflammation that 
was not controlled (n=6 eosinophilic; n=1 neutrophilic) (UI group) and 
five asthmatics (40±14 years; ICS:1000[500-1500]µg/day; OCS:1[0-3]
mg/day) had airway inflammation that was controlled (CI group). The 
groups were different with respect to OCS dose (p=0.02), but not ICS 
dose (p=0.27), age (p=0.36), asthma control (p=0.52) or quality-of-life 
(p=0.99). Pre-bronchodilator, mean VDP (CI:6±6%; UI:13±11%, p=0.18) 
and LCI (CI:8±3; UI:10±2, p=0.20) were abnormal for both groups and 
not significantly different. For those patients in whom inflammation 
was controlled, ventilation was normalized post-bronchodilator 
(VDP:3±2%; LCI:7±0). In contrast, for patients in whom inflammation 
was not controlled, residual ventilation abnormalities were qualitatively 
and quantitatively (VDP:9±6%; LCI:10±2) observed post-bronchodilator. 
Post-bronchodilator VDP (p=0.03), but not LCI, was significantly worse 
in the UI as compared to the CI group.

Conclusion: Following bronchodilator administration, focal MRI 
ventilation abnormalities were persistent in asthmatics in whom 
airway inflammation was not controlled. This suggests that unresolved 
bronchitis may result in luminal obstruction and ventilation defects 
that are unresponsive to bronchodilator treatment. “Fixed” ventilation 
defects may be due to inadequately controlled airway inflammation and 
highlights the role of MRI to guide therapy to specific airways.

Noble gas MRI can be used to regionally assess the inflammatory and 
non-inflammatory components of airway disease in severe asthma.  
This technique could potentially be applied to evaluate treatment 
response and to guide treatment that targets inflammatory component 
(eg. monoclonal antibodies) or the non-inflammatory component  
(eg. bronchial thermoplasty). 
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  ATS 2017. A4678 - Benralizumab Significantly Reduced Oral 
Corticosteroid Dosages and Asthma Exacerbation Rates for 
Patients with Severe, Uncontrolled Asthma: Results of the ZONDA  
Phase III Trial 
P. Nair, MD, PhD, FRCP, FRCPC (Hamilton, ON, Canada) S. E. Wenzel, MD (Pittsburgh, 
PA, United States of America) K. Rabe, MD, PhD, FERS (Großhansdorf, Germany) A. 
Bourdin, MD (Montpellier, France) N. Lugogo, MD (Durham, NC, United States of 
America) P. Kuna, MD, PhD (Łódź, Poland) P. Barker, PhD (Gaithersburg, MD, United 
States of America) S. Sproule, PhD (Gaithersburg, MD, United States of America) S. 
Ponnarambil, MD (Cambridge, United Kingdom) M. Goldman, MD, PhD (Gaithersburg, 
MD, United States of America)

Results: Of 220 patients who were randomized and received treatment, 
207 (94.1%) completed treatment. Benralizumab significantly reduced 
final OCS dosages by a median of 75% with the Q4W and Q8W 
regimens (p<0.001) compared with placebo (25%; table). The odds of a 
reduction in OCS dosage were 4.09-times greater (Q4W; p<0.001) and 
4.12-times greater (Q8W; p<0.001) than with placebo. Benralizumab 
also significantly reduced annual asthma exacerbation rates by 
55% (Q4W; p=0.003) and 70% (Q8W; p<0.001) vs. placebo, despite 
reduction in OCS dosages in the active treatment groups. Adverse 
events were numerically lower for the benralizumab Q4W and Q8W 
groups vs. placebo (68.1% and 75.3% vs. 82.7%, respectively). 

Conclusion: Benralizumab was well-tolerated and demonstrated 
significant, clinically relevant OCS-sparing benefits and asthma 
exacerbation rate reduction compared with placebo.

In this largest study to date of prednisone-dependent patients, 
benralizumab administered in dose of 30 mg SC every 8 weeks allowed 
the dose of prednisone to be reduced by up to 75% while still reducing 
exacerbations by 70% and preserving FEV1.  The odds of reducing 
prednisone was more than four-fold compared to placebo.  The 
magnitude of treatment effect was more than previously reported with 
mepolizumab.  It remains to be seen if the unique mechanism of action 
of antibody-dependent cytotoxic killing of eosinophils that express the 
IL-5 receptor leads to any long-term harmful consequences.
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     ATS 2017.  A4949 - Alterations of Arginine Metabolism Are Associated 
with Peripheral Airways Hyperresponsiveness in a Chronic Mouse Model 
of Allergic Airways Inflammation 
J. A. Scott, Ph.D. (Toronto, ON, Canada) R. Chen, B.Sc. (Toronto, ON, Canada) P. 
Castellanos, MSc (Toronto, ON, Canada) C. Chow, MD, Ph.D. (Toronto, ON, Canada) H. 
Grasemann, MD, Ph.D. (Toronto, ON, Canada)

Results: Baseline quasistatic compliance (Cst) was significantly 
reduced in the OVA/OVA mice compared with the OVA/PBS controls 
(0.059±0.003 vs. 0.098±0.004, respectively; P<0.05). Consistent 
with our previous reports, the methacholine-induced increases in total 
respiratory resistance (Rrs), elastance (E), and peripheral tissue damping 
(G) and peripheral tissue elastance (H) were all significantly greater 
in OVA/OVA vs. OVA/PBS controls (8.3±0.7 vs. 4.8±0.6 cmH2O.s/mL, 
207±19 vs. 105±14. cmH2O/mL, 34.4±2.9 vs. 21.3±1.9 cmH2O/mL and 
82±9 vs. 55±7 cmH2O/mL, respectively; P<0.05). Pulmonary L-arginine, 
L-arginine bioavailability and L-arginine:ADMA (reflective of functional 
NOS impairment) were all significantly decreased in lungs from OVA/
OVA mice compared with OVA/PBS controls (Table), and correlated 
significantly with the changes in respiratory mechanics (e.g. Cst) and 
responsiveness of the total respiratory system (Rrs), elastance (E) and 
peripheral tissue damping (G) (Spearman’s r <-0.20 or >0.20).

L-arginine metabolite and indices of L-arginine bioavailability and 
impaired NOS function (*P<0.05 to OVA/PBS)

Conclusion: Pulmonary L-arginine metabolites and indices of L-arginine 
bioavailability and functional NOS impairment (L-arginine:ADMA) 
reflect underlying changes in respiratory mechanics and responsiveness 
to methacholine in this chronic mouse model of allergic airways 
inflammation. Distinct from the acute models, these correlations support 
changes in peripheral tissue responsiveness (i.e., smaller airways), rather 
than the central airways.

A role of altered L-arginine metabolism for airway hyper-reactivity 
has previously been established in rodent models of acute airways 
inflammation.  This Canadian study by Scott et al explores the role of 
L-arginine metabolism in a chronic mouse model of allergic airways 
inflammation. The observed changes in the pulmonary L-arginine/NOS 
pathway support a role in peripheral tissue responsiveness in allergic 
airway inflammation.  Question that arises- How are changes in L-arginine 
metabolism related to chronic remodeling and lung function changes?   
Further exploration of the altered L-arginine/ADMA/NOS metabolism 
in asthma should be considered, including potential treatment options 
such as the use of arginase inhibitors.
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S U C H  A S  T H E  U S E  O F  A R G I N A S E 

I N H I B I T O R S . "

Parameter OVA/PBS OVA/OVA Fold-change

L-arginine  
(nmol/mg protein) 2.3±0.4 0.5±0.1* 0.28

L-ornithine  
(nmol/mg protein) 0.4±0.1 2.8±0.4* 4.22

L-citrulline  
(nmol/mg protein) 0.06±0.01 0.03±0.01 0.53

ADMA  
(pmol/mg protein) 15.0±1.5 49.7±7.1* 2.90

SDMA  
(pmol/mg protein) 1.7±0.1 2.8±0.2* 1.14

MMA  
(pmol/mg protein) 2.5±0.2 5.1±0.5* 1.88

Putrescine  
(nmol/mg protein) 0.16±0.01 0.40±0.03* 2.53

Spermidine  
(nmol/mg protein) 2.9±0.2 5.5±0.3* 1.90

Spermine  
(nmol/mg protein) 1.5±0.1 2.2±0.1* 1.53

L-arginine bioavailability
(L-arginine:L-ornithine) 6.5±0.5 0.2±0.1* 0.06

Functional NOS impairment
(L-arginine:ADMA) 153±15 14±3* 0.11
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ATS 2017. A7602 - Mepolizumab for the Treatment of Patients with 
Eosinophilic Granulomatosis with Polyangiitis: A Phase III Randomized, 
Placebo-Controlled Trial
M. E. Wechsler, MD, MSc (Denver, CO, United States of America) P. Akuthota, MD (La 
Jolla, CA, United States of America) D. Jayne, FMedSci (Cambridge, United Kingdom) 
P. Khoury, MD (Bethesda, MD, United States of America) A. Klion, MD (Bethesda, MD, 
United States of America) C. Langford, MD (Cleveland, OH, United States of America) 
P. A. Merkel, MD, MPH (Philadelphia, PA, United States of America) F. Moosig, MD 
(Neumünster, Germany) U. Specks, MD (Rochester, MN, United States of America) M. 
C. Cid, MD (Barcelona, Spain) R. Luqmani, DM (Oxford, United Kingdom) J. Brown, PhD 
(Uxbridge, United Kingdom) S. Mallett, MSc (Uxbridge, United Kingdom) R. Philipson, 
MD (Oxford, United Kingdom) S. Yancey, MSc (Research Triangle Park, NC, United 
States of America) J. Steinfeld, MD (Philadelphia, PA, United States of America) P. F. 
Weller, MD (Boston, MA, United States of America) G. Gleich, MD (Salt Lake City, UT, 
United States of America)

Results: The intent-to-treat population included 136 randomized patients 
(mepolizumab n=68, placebo n=68). Baseline characteristics were 
similar between groups. Duration of remission accrued over 52 weeks 
was significantly prolonged with mepolizumab vs placebo (odds ratio: 
5.91 [95% confidence interval [CI]: 2.68,13.03]; p<0.001); a significantly 
higher proportion of patients were in remission at Weeks 36 and 48 
(32% vs 3%, respectively, odds ratio: 16.74 [95% CI: 3.61,77.56]; p<0.001). 
Significant reductions in average daily glucocorticoid dose during Weeks 
49–52 were seen with mepolizumab vs placebo (odds ratio: 0.20 [95% 
CI: 0.09,0.41]; p<0.001). Median (range) prednisolone/prednisone dose 
during Weeks 49–52 was 5.0 (0.0–113.4)mg/day in the mepolizumab 
group and 10.0 (0.0–46.3)mg/day in the placebo group. Time to first 
EGPA relapse was significantly longer with mepolizumab vs placebo 
(hazard ratio: 0.32 [95% CI: 0.21,0.50]; p<0.001). Rates of adverse events 
(AEs) and serious AEs were similar for mepolizumab and placebo.

Conclusion: Treatment with mepolizumab significantly increased the 
likelihood and duration of remission while reducing glucocorticoid use 
in patients with EGPA, with a safety profile consistent with previous 
studies in severe asthma and EGPA. This demonstrates consistent and 
meaningful clinical benefits of mepolizumab in patients with EGPA. 
(Funded by GSK [Study 115921] in collaboration with NIAID [U01 
AI097073] and the Division of Intramural Research, NIAID, NIH).

This study convincingly demonstrated that mepolizumab 300 mg SC 
(three times higher dose than previously evaluated for severe asthma) 
is very effective in controlling the eosinophilic component of EGPA.  The 
study, although adequately powered to demonstrate an effect on the 
vasculitic component, did not show a statistically significant effect on 
vasculitis.  Since patients who had a significant vasculitis flare up within 
3 months of the study entry were excluded, it is too early to conclude 
that mepolizumab is effective for the vasculitic component of EGPA and 
therefore to discontinue anti-vasculitic therapy such as azathioprine or 
methotrexate.
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ATS 2017. A4679 - Azithromycin Reduces Exacerbations in Adults with 
Persistent Symptomatic Eosinophilic Asthma
P. G. Gibson, MBBS (Newcastle, NSW, Australia) I. A. Yang, Prof. (Brisbane, QLD, 
Australia) J. W. Upham, MB BS FRACP PhD (Brisbane, QLD, Australia) P. N. Reynolds, 
MBBS, PhD (Adelaide, SA, Australia) S. Hodge, PhD (Adelaide, SA, Australia) A. L. 
James, MBBS, MD, FRACP (Perh, WA, Australia) C. Jenkins, MBBS MD FRACP (Sydney, 
NSW, Australia) M. Peters, MD FRACP (Sydney, NSW, Australia) G. B. Marks, MBBS, 
PhD (Sydney, NSW, Australia) M. Baraket, MBBS (Sydney, NSW, Australia) H. Powell, 
MMedSci (Newcastle, NSW, Australia) J. L. Simpson, PhD (Newcastle, NSW, Australia)

Results: We screened 582 patients and randomized 420 to receive 
azithromycin 500mg (213 patients) or placebo (207 patients) 3 times per 
week for 48 weeks. Azithromycin reduced severe asthma exacerbations 
(0.61/patient-year) compared with placebo (1.07/patient-year; incidence 
rate ratio [IRR] 0.59; 95% confidence interval [CI] 0.42, 0.83; p=0.002). 
In eosinophilic asthma (EA), azithromycin reduced severe asthma 
exacerbations (IRR 0.40, CI 0.23, 0.69) and reduced the proportion of 
patients experiencing at least one severe exacerbation (placebo 44.7%, 
azithromycin 26.7%, p=0.010). Azithromycin reduced exacerbations 
in EA defined using blood eosinophils (IRR 0.44, CI 0.23, 0.83), but 
not in the non-eosinophilic asthma phenotype (IRR0.92, CI 0.62, 1.37). 
Diarrhoea was more common in azithromycin treated patients (34% 
vs 19%, p=0.001). Azithromycin treated patients had fewer respiratory 
infections (20% vs 36%, p<0.001).

Conclusion: Adults with persistent symptomatic eosinophilic asthma 
despite ICS/LABD experience fewer severe asthma exacerbations 
when treated with the addition of oral azithromycin for 48 weeks. With 
azithromycin, there is an increase in gastrointestinal adverse effects 
but fewer respiratory infections. Azithromycin can be added to ICS/
LABD therapy in persistent eosinophilic asthma to reduce severe asthma 
exacerbations.

A number of previous studies have suggested that various macrolides 
(eg. clarithromycin, telithromycin, troleandromycin etc) may be effective 
in treating asthma.  However, their mechanism of action is not known. 
They may work by either treating unrecognized airway infections or by 
a non-specific anti-inflammatory mechanism.  This large randomized 
placebo-controlled clinical trial demonstrated that the azithromycin 500 
mg on alternate days for 1 year had a magnitude of treatment effect on 
reducing exacerbations comparable to the recent studies on monoclonal 
antibodies.  Surprisingly, the effect of treatment was on the eosinophilic 
exacerbations rather than on non-eosinophilic exacerbations. The 
mechanism of this effect is not known. 

DR. PARAMESWARAN NAIR 
CARE RESPIROLOGY FACULTY
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LUNG  
CANCER 

Interleukin-6 (IL-6) is a cytokine which plays an important role in a multitude of biological signaling pathways, including pathways 

for the differentiation and growth of various malignancies.  Pre-existing data has suggested that increased blood serum 

concentrations of IL-6 are directly related to tumor progression in certain cancers, including lung cancer.  The inhibition of IL-6 

signaling has been explored as a potential therapeutic treatment option for individuals with lung cancer.  An update follows.                 

ATS 2017. A4953 - The ADAM17/IL-6 Trans-Signalling Axis as a 
Therapeutic Target in Lung Adenocarcinoma
B. Jenkins, PhD (Clayton, VIC, Australia) S. Alhayyani, BSc (Hons) (Clayton, VIC, 
Australia) G. Brooks, BSc (Hons) (Clayton, VIC, Australia) A. Miller, PhD (Clayton, VIC, 
Australia) L. McLeod, BSc (Hons) (Clayton, VIC, Australia) W. Ferlin, PhD (Geneva, 
Switzerland) S. Rose-John, PhD (Kiel, Germany) S. Ruwanpura, PhD (Clayton, VIC, 
Australia)

Results: We demonstrate that LAC was exacerbated in gp130F/
F:KrasG12D mice, which was characterized by excessive production of 
key mediators of IL-6 trans-signalling, including IL-6, sIL-6R and ADAM17. 
Similarly, these mediators were elevated in lung tissue from LAC patients. 
Notably, the genetic and therapeutic blockade of IL-6 trans-signalling 
with specific inhibitors in gp130F/F:KrasG12D mice suppressed the 
onset of LAC by reducing cellular proliferation. Furthermore, reduced 
ADAM17 expression levels in Adam17ex/ex mice significantly protected 
mice against Kras-driven LAC.

Conclusion: Collectively, our data reveal that specific targeting of the 
ADAM17/IL-6 trans-signalling axis in the lung may represent a new 
treatment strategy for LAC.

ATS 2017. A4955 - Myo-Inositol Reduces Pro-Tumoral IL6 Inflammation 
in a Mouse Model of Lung Cancer Chemoprevention
E. J. Ostrin, MD, PhD (Houston, TX, United States of America) N. Unver, PhD (Houston, 
TX, United States of America) O. Delgado, PhD (Houston, TX, United States of America) 
M. Caetano, PhD (Houston, TX, United States of America) K. Zeleke, MS (Houston, TX, 
United States of America) A. Cumpian, BA (Houston, TX, United States of America) X. 
Tang, PhD (Houston, TX, United States of America) H. Wang, PhD (Houston, TX, United 
States of America) H. Katayama, PhD (Houston, TX, United States of America) I. Wistuba, 
MD (Houston, TX, United States of America) S. Moghaddam, MD (Houston, TX, United 
States of America) S. M. Hanash, MD, PhD (Houston, TX, United States of America)

CC-LR mice raised on myo-inositol diet had significantly fewer tumors 
as well as smaller and lower grade premalignant lesions. Myo-inositol 
has been shown to suppress phophoinositol-3-kinase (PI3K) signaling 
in lung cancer cell lines, providing a plausible mechanism of action for 
its chemopreventative effect. Interestingly, PI3K signaling, as measured 
by Western blotting of whole lung, was largely unaffected. To further 
understand myo-inositol’s mechanism of action through assessment 
of soluble factors and tissue profiling, we performed high performance 
liquid chromatography fractionation coupled to high-sensitivity tandem 
mass spectrometry on plasma and bronchoalveolar fluid (BALF). These 
analyses revealed alterations in inflammatory pathways, which were 
confirmed by BALF cytokine profiling. Tumors from mice raised on 
myo-inositol displayed less STAT3 activation, fewer pro-tumoral M2 
macrophages, and a small increase in M1 macrophages. Myo-inositol, 
however, did not directly repress STAT3 signaling in lung cancer cell 
lines. While total PI3K levels in the lungs was largely unaffected by a 
myo-inositol diet, the myeloid-specific PI3Kγ isoform was lower in CC-LR 
mice raised on myo-inositol.

These findings suggest that IL6 is a major target of myo-inositol and raise 
the possibility that patients with a high level of IL6-driven inflammation, 
as in the case of those with chronic obstructive pulmonary disease, may 
show benefit from chemoprevention with myo-inositol.

Myo-inositol is a sugar alcohol which has been studied as a potential lung 
cancer chemopreventative agent due to effects observed in tobacco 
exposed mouse models.  Ostrin et al report that IL-6 (Interleukin-6) is a 
major target of myo-inositol, suggesting that patients with the highest 
levels of IL-6 driven inflammation (ex. patients with COPD) will be the 
most likely to benefit from lung cancer chemoprevention with myo-
inositol.  Its potential as an anti-inflammatory agent should also be 
explored for the treatment of non-cancerous diseases such as COPD.  

CARE  
FACULTY  
PERSPECTIVE

ATS 2017. A4959 - Targeted Therapy of Lung Cancer: The Role of 
Osteopontin for Cancer Evolution and Heterogeneity
L. Shi, Dr. (Shanghai, China) C. Chen, Dr. (Wenzhou, China) X. Wang, Dr. (Shanghai, 
China)

Results: We found that OPN and Vimentin overexpressed in NSCLC 
tissues and negatively correlated with E-cadherin expression. 
Furthermore, higher levels of OPN were correlated with lymph node 
metastasis, postoperative recurrence, or distal site metastasis in NSCLC 
patients. OPN-induced EMT was accompanied with tumor evolution and 
heterogeneity. Silencing of OPN-a isoforms in mouse xenograft models 
of human lung cancer significantly inhibited tumor growth.

Conclusion: Our data indicate that OPN-a may serve as a switch 
during EMT and such switch may be used to promote or inhibit tumor 
proliferation and metastasis as a therapeutic alternative.

DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY
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BIOSIMILARS

Biosimilars have been approved as treatment options for many diseases in Canada.  While nearly identical to a biologic drug 

in structure and function, biosimilars offer a less costly treatment option for patients in many categories.  What follows is a 

discussion of biosimilar use in the treatment of select respiratory diseases, and an update by CARE.    

ATS 2017. A4756 - Promising Results of the Infliximab Biosimilar 
Inflectra® in Severe Sarcoidosis Patients
A. D. Vorselaars, MD PhD (Nieuwegein, Netherlands) F. T. Van Beek, MD (Nieuwegein, 
Netherlands) H. C. Crommelin, MSc (Nieuwegein, Netherlands) R. G. Keijsers, MD, PhD 
(Utrecht, Netherlands) M. Veltkamp, MD PhD (Nieuwegein, Netherlands)

Results: A total of 27 sarcoidosis patients received Inflectra® therapy, 
with an mean age of 48 years and fifteen patients (56%) were male. 
The main indication for treatment was pulmonary sarcoidosis in 13 
patients (48%) and extrapulmonary sarcoidosis in 14 patients (52%). 
Extrapulmonary treatment indications were cardiac sarcoidosis, 
neurosarcoidosis, small fiber neuropathy, hypercalcemia and arthritis. 
To date, the mean duration of follow up on treatment was 5.8 months. 
No severe side effects were seen during total follow up and Inflectra® did 
not have to be discontinued in any of the patients. Infections were seen 
in one patient who had urinary tract and ear infections, both of which 
she was already familiar with. Mean trough levels of Inflectra® with the 
current dosing regimen were 30 mg/L (SD 18). None of the patients had 
subtherapeutic trough levels suggesting that antibody formation is not 
present. To date, twelve patients completed the induction phase of six 
months of Inflectra® treatment. Disease activity measured by SUVmax 
decreased significantly after six months of treatment from 9,2 to 2,5 
(p=0.003), Figure 1. Mean levels of sIL-2R decreased from 6773 to 2535 
pg/ml (p=0.018).

Conclusion: In line with our previous results on Remicade® , the use of 
Inflectra® in severe sarcoidosis patients shows no severe side effects 
or complications. Inflectra® significantly reduced disease activity and 
suggests a safe, effective and less expensive way of treatment with 
TNF-blockers in sarcoidosis.

Infliximab (Remicade) is a monoclonal antibody proven effective 
against tumor necrosis factor (TNF).  Vorselaar et al report that Inflectra 
produced results comparable to the originator biologic infliximab 
(Remicade) in the treatment of sarcoidosis.  The report suggests that 
Inflectra produced no severe side effects while significantly reducing 
disease activity, presenting Inflectra as a less expensive but equally 
effective alternative to infliximab in the treatment of sarcoidosis.  
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DR. HARTMUT GRASEMANN
CARE RESPIROLOGY FACULTY

Examples of disease activity measured by FDG-PET in two patients (A 
and B) before and after 6 months of Inflectra.

Before After
A

B
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The CARE Respirology Faculty are considering the potential impact of biosimilars 
on the Canadian landscape with CARE Faculties in gastroenterology, hematology, 
oncology and rheumatology.   

This discussion is timely as biosimilar use will soon become a reality in the treatment of asthma, COPD and other 

respiratory disease categories.  Specialists will have to consider the impact biosimilars will have both clinically 

and systemically.   

More updates and discussion to come, heading into the second half of 2017. 

Please visit www.CAREeducation.ca/biosimilarsinitiatives for the CARE Rheumatology Faculty Guiding 

Principles on Biosimilars. 

This project serves as guidelines for the use of biosimilars as elevated by expert CARE Faculty commentary.         

BIOSIMIL ARS
L E A R N  M O R E

TM

GUIDING PRINCIPLES ON
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The CARE (Community. Academic. Research. Education) Faculty is a  
pan-Canadian group of leaders in their field who gather, discuss and address 
gaps in knowledge, to develop education initiatives that frame news from a 

Canadian perspective. 

The vision of the CARE Faculty is to share opinions and update Canadian 
specialists with news and developments from key conferences framed in a 

Canadian perspective.

The mission of the CARE Faculty is to enhance medical education, with the 
explicit goal of improving patient outcomes.

Learn more at www.CAREeducation.ca
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