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NOTE FROM THE AUTHOR 

This CARETM Conference Report considers clinical trial data, news, and updates in 
respirology (as presented at the ERS and NACF 2017 meetings).  The focus is on Cystic 
Fibrosis (CF) or similar disease and includes additional content on primary ciliary 
dyskinesia (PCD) and interstitial lung disease (ILD)- respiratory conditions associated 
with infection or fibrosis.   

I have chosen the report content based on the material presented at the 2017 ERS and 
NACF conferences and have augmented the content with commentary.  

Stay tuned for more CARETM respirology updates in 2018!

CARETM (Community Academic Research Education) believes in accessibility, competition, innovation with new treatments and the 
optimization of current therapy- with the goal of improving patient outcomes. CARETM initiatives aim to educate Canadian health care 
professionals by providing updates on relevant medical news and developments, framed from a Canadian perspective. 

This report is written in the language in which the content was presented. The content and graphics included within each section of the report 
are drawn from the presentations made by the respective presenters at the 2017 ERS and NACF Conferences.  
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NACF 2017. P247. Efficacy and Safety of Tezacaftor/Ivacaftor in Patients 
Aged ≥12 Years with CF Homozygous for F508del-CFTR: A Randomized 
Placebo-Controlled Phase 3 Trial   

J. Taylor-Cousar, et al.

Results: 509 pts received ≥1 dose of tezacaftor (VX-661; TEZ)/ivacaftor 
(IVA) (n=251) or placebo (PBO) (n=258). Baseline (BL) characteristics 
were well balanced between groups. There was a significant treatment 
effect favouring TEZ/IVA in absolute change in ppFEV1 (4.0 percentage 
points; 95% CI 3.1, 4.8; P<0.0001); a similar effect was seen in pts with 
ppFEV1 <40 at BL (TEZ/IVA [n=23] vs PBO [n=24]: 3.5 percentage points; 
95% CI 1.0, 6.1; P=0.0070). Treatment differences for relative change in 
ppFEV1 and pulmonary exacerbations (Pex) (event rate, 0.64 vs 0.99; 
P=0.0054 [negative binomial regression]) met statistical significance 
while the comparison for change in BMI did not. Effects favouring TEZ/
IVA in CFQ-R and sweat chloride were nominally significant. In pts 
who had treatment-emergent adverse events (AEs), the majority were 
mild (TEZ/IVA 45.4% vs PBO 38.4%) or moderate (TEZ/IVA 36.3% vs 
PBO 45.3%); the most common were infective PEx (TEZ/IVA 29.9% 
vs PBO 37.2%), cough (26.3% vs 32.6%), headache (17.5% vs 14.3%), 
nasopharyngitis (16.7% vs 15.1%), and sputum increased (14.3% vs 16.3%). 
Predefined respiratory events occurred in 13.1% of pts in the TEZ/IVA arm 
and 15.9% in the PBO arm. Discontinuations due to AEs occurred in 2.8% 
(TEZ/IVA) and 3.1% (PBO) of pts; none were due to respiratory events. 
Serious AEs were reported in 12.4% (TEZ/IVA) and 18.2% (PBO) of pts, 
and no deaths were reported.

Conclusions: Significant improvements in ppFEV1, PEx rate, CFQ-R score 
(nominal), and sweat chloride (nominal) were observed with 24 wks of 
TEZ/IVA vs PBO. Treatment was well tolerated with few discontinuations 
due to AEs. Incidence of respiratory events was similar between PBO 
and TEZ/IVA, and none resulted in treatment discontinuation. These 
study results support the safety and efficacy of TEZ/IVA in pts with CF 
homozygous for F508del-CFTR.

NACF 2017. P273.  Efficacy and Safety of Tezacaftor/Ivacaftor and 
Ivacaftor in Patients Aged ≥12 Years with CF Heterozygous for F508del 
and a Residual Function Mutation: A Randomized, Double blind, 
Placebo-Controlled, Crossover Phase 3 Study  

S. Rowe, et al.

Results: Pts received tezacaftor (VX-661; TEZ)/ivacaftor (IVA) (TEZ/
IVA) (n=161), IVA monotherapy (n=156), or placebo (PBO) (n=161). Study 
baseline characteristics were balanced between groups (mean [SD] 
ages (y), 35.6 [13.5], 36.3 [15.2], and 32.6 [13.9] and mean [SD] baseline 
ppFEV1, 61.8 [14.9], 62.8 [14.6], and 62.1 [14.0] percentage points for 
TEZ/IVA, IVA, and PBO). Significant treatment effects were observed 
for TEZ/IVA and IVA in absolute ppFEV1 and CFQ-R respiratory domain 
score vs PBO. In addition, the treatment difference of absolute ppFEV1 
between TEZ/IVA and IVA was statistically significant in favour of TEZ/
IVA. The majority of adverse events (AEs) were mild (TEZ/IVA 35.8%; 
IVA 35.0%; PBO 38.9%) or moderate (34.0%; 32.5%; 33.3%). The most 
common AEs (>10%) were infective pulmonary exacerbation of CF, 
cough, headache, and haemoptysis. No increase in respiration abnormal 
with TEZ/IVA was observed. No treatment discontinuations due to AEs 
were reported in the TEZ/IVA group vs 1.3% IVA and 0.6% PBO. Serious 
AEs were reported (TEZ/IVA 4.9%; IVA 6.4%; PBO 8.6%). No deaths 
occurred during the study.

Conclusions: Significant improvements in ppFEV1 and CFQ-R respiratory 
domain were seen with TEZ/IVA and IVA treatment vs PBO. Significant 
improvement in ppFEV1 was also seen with TEZ/IVA vs IVA. Treatments 
were well tolerated with no (TEZ/IVA) or few (IVA) discontinuations due 
to AEs. These findings support safety and efficacy of TEZ/IVA and IVA in 
pts with CF heterozygous for F508del and a second mutation resulting 
in CFTR residual function.

CARE FACULTY PERSPECTIVE: The two studies on tezacaftor-ivacaftor show that this combination therapy improves lung function (FEV1) and 
reduces exacerbation rate in CF patients with the most common genotype (Phe508del/ Phe508del) similar to lumacaftor-ivacaftor (OrkambiTM) but 
with better tolerability, and also improves lung function in patients with a residual function mutation, to a similar degree as ivacaftor monotherapy.  
Whether the combination of improved FEV1 and reduced exacerbation rate will result in greater treatment effects over time is unclear at this point 
though conceivable, as exacerbations contribute to a more rapid pulmonary function decline. Results from the open-label extension studies in which 
the majority of the study subjects were enrolled, may help clarify this in the near future.  

While these studies demonstrate that CFTR modulating therapies have beneficial effects on some aspects of the disease, the clinical benefit of the 
current combination therapies for CF patients with the most common CFTR genotype (Phe508del/ Phe508del) falls within the range of established 
symptomatic therapies such as nebulized inhaled hypertonic saline or recombinant human DNAse.  There is still an unmet need for truly effective 
new therapies to be developed for all individuals with CF.   The complete study results on tezacaftor-ivacaftor combination therapy were recently 
published in the New England Journal of Medicine (Taylor-Cousar JL, et al., and Rowe SM, et al., N Engl J Med. 2017 Nov 3. [Epub ahead of print]), 
with an accompanying Editorial (Grasemann H, N Engl J Med. 2017 Nov 3. [Epub ahead of print]). 

Whether new CFTR targeting combination therapies that are in the drug development pipeline, will ultimately result in clinically meaningful 
improvement of lung function and clinical status needs to be seen. Preliminary results presented by Dr. E. Tullis from Toronto suggest that the addition 
of a second corrector to corrector/potentiator combination regimens can result in improved efficacy of CFTR modulator therapy.
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NACF 2017. P777. Preliminary Safety and Efficacy of Triple Combination 
CFTR Modulator Regimens 

E. Tullies, et al.

Results: Next-generation (NG) correctors (VX-440, VX-152, VX-659) 
in triple-combination therapy (TC) with tezacaftor (TEZ) and ivacaftor 
(IVA) regimens were well tolerated; most AEs were mild or moderate. 
AEs leading to discontinuation included increased ALT/AST (VX-440 
TC, n=1), pneumonia (VX-152 TC, n=1), and respiration abnormal/sputum 
increased (PBO, n=1). After 2 to 4 wks, improvement in ppFEV1 of 9.6 to 
12.0 percentage points was seen with all 3 NG TC regimens in F508del/ 
minimal function pts, and 7.3 to 9.5 percentage points with VX-440 or 
VX-152 TC on top of TEZ/IVA in F508del/F508del pts (vs TEZ/IVA BL). 
Significant reductions in sweat chloride were also seen.

Conclusions: This is the first demonstration of substantial improvements 
with NG TC regimens in F508del/MF CF pts, where previous CFTR 
modulators have failed, and in F508del/F508del CF pts. Ongoing phase 
2 studies will guide development of future TC regimens.

NACF 2017. P219. Correlation Between Individual Clinical Responses 
and Forskolin-Induced Swelling of Paired Intestinal Organoids Upon 
CFTR Modulator Treatment 

G. Berkers, et al.

Results: There was a significant correlation between the in vitro organoid 
response and in vivo response of individual patients. For organoid 
response versus change in %FEV1, we found a correlation with an R of 
0.5746, p=0.0002. Comparing the organoid response to the change 
in sweat chloride concentration (SCC), we found a correlation with an 
R of -0.6981, p=<0.0001. When organoid measurements were used to 
pre-clinically predict which patients would show an improvement of at 
least 5% in %FEV1 and/or a drop of the SCC of at least 20mMol/L upon 
treatment, the organoid measurements had a sensitivity of 80% and 
specificity of 77%.

Conclusions: We found a clear correlation between in vitro organoid 
response and in vivo response to CFTR modifying drugs for individual 
patients with CF with various CFTR mutations

" S I N C E  R E S P O N S E S  TO  D I FFER EN T  CO M P O U N DS  M AY  VA RY  B E T W EEN  PATI EN TS ,  A N D 

T H E S E  D R U G S  A R E  E X P EC T ED  TO  B E  COS T LY,  T H ER E  I S  A  N EED  FO R  TO O L S  T H AT  WO U L D 

H EL P  P R ED I C T  I N D IV I D UA L  R E S P O N S E S ."

CARE FACULTY PERSPECTIVE: There is an increasing number of CFTR modulating molecules and combination drugs in development, some of 
which will hopefully soon be available to all patients with CF. However, since responses to different compounds may vary between patients, and 
these drugs are expected to be costly, there is a need for tools that would help predict individual responses.  

As part of the HIT-CF program, Berker and colleagues developed a functional CFTR assay using patient-derived intestinal stem cell cultures- termed 
organoids. Using forskolin-induced swelling of organoids they studied correlations between in vitro efficacy of different CFTR modifying drugs in 
organoids and the corresponding in vivo treatment effects for individual patients.  Their data suggest that such assays can be used to predict clinical 
responses which would help pick the best drug for a given patient and potentially improve benefit-cost ratios.
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NACF 2017. P199. SPX-101, a Novel Peptide Promoter of ENaC 
Internalization, Maintains Airway Surface Liquid Independent of CFTR 
Mutational Status 

T. Stuhlmiller et al.

Results: SPX-101 significantly increases airway surface liquid (ASL) height 
in comparison to vehicle or alphabetized control peptide in CF human 
bronchial epithelial cells (HBECs) regardless of CFTR mutation. Moreover, 
when studying F508del/F508del cells, SPX-101 provided a greater 
restoration of ASL height than combination VX-809/VX-770 treatment.

Conclusions: SPX-101 restores ASL height in CF HBECs for every CFTR 
mutation tested. Together with its novel mechanism of action, this 
suggests SPX-101 has the potential to benefit all individuals with cystic 
fibrosis, regardless of CFTR mutational status.

CARE FACULTY PERSPECTIVE: Increased activity of the epithelial 
sodium channel (ENaC) in airway epithelial cells results in hyperabsorption 
of sodium and subsequent dehydration of the CF airways. Inhibition of 
ENaC therefore represents an attractive therapeutic option in CF. SPX-
101 is a peptide that leads to a durable inhibition of sodium absorption by 
reducing the total number of ENaC on the apical membrane of cells. This 
novel ENaC targeting drug may be as effective, or even more effective 
than CFTR modulators, and its effect is independent of the underlying 
CFTR mutation. 

" S PX-1 01  I S  A  P EPT I D E  T H AT  BY 

R ED U C I N G  T H E  TOTA L  N U M B ER  O F 

EN AC  O N  T H E  A PI C A L  M EM B R A N E 

O F  C EL L S  L E A DS  TO  A  D U R A B L E 

I N H I B IT I O N  O F  S O D I U M  A B S O R PTI O N ."

NACF 2017. P272. a Double-Blind, Placebo-Controlled Phase 2 Study 
in Adults with Cystic Fibrosis of Anabasum, a Selective Cannabinoid 
Receptor Type 2 Agonist 

J. Chmiel, et al.  

Results: Anabasum was well tolerated. No serious or severe adverse 
events (AEs) related to anabasum were reported. At higher doses (20 
mg QD and 20 mg BID), 8/58 (21%) anabasum-treated subjects had 
related AEs vs. 5/23 (22%) placebo cohort. Mild dry mouth was the most 
common AE in anabasum-treated subjects (13.1%). Changes from baseline 
measurements of laboratory safety tests were small and similar in the 
anabasum and placebo cohorts. Pulmonary function testing remained 
stable during the study period with mean change from week 1 to 12 in 
FEV1% predicted (SD) being -0.25 (5.98) % for anabasum and -0.13  
(4.04) % for placebo, LS mean difference = -0.42% (SE = 1.34, 80% CI = 
-2.16, 1.31). Quality of life remained stable as well with mean change (SD) 
in CFQ-R Respiratory Symptoms score from week 1 to week 12 being -3.38 
(16.8) for anabasum and 0.72% (17.3) for placebo, LS mean difference 
= -1.86 (SE = 3.94, 80% CI = -6.92, 3.2). Anabasum-treated subjects 
exhibited clear reductions in inflammatory biomarkers in the sputum 
including total cells, neutrophils, eosinophils, macrophages, lymphocytes, 
interleukin-8, neutrophil elastase, and IgG in sputum. The number of new 
pulmonary exacerbations (commencement of new systemic antibiotic) 
per individual per 12 weeks (event rate) was 0.28 for anabasum vs. 0.60 
for placebo (54% reduction). The event rate per 12 weeks of new PEx 
treated with IV antibiotics was 0.09 for anabasum (all doses combined) 
vs. 0.26 for placebo (65% reduction) and was lowest with anabasum 20 
mg BID (80% reduction).

Conclusions: Safety and tolerability of anabasum was acceptable in this 
Phase 2 first-in-CF study. A reduction in pulmonary exacerbations was 
seen with anabasum treatment, a finding that was supported by changes 
in sputum biomarkers and suggests an important clinical benefit. These 
results support additional clinical testing of anabasum for treatment  
of CF.

CARE FACULTY PERSPECTIVE: CF airway disease is characterized 
by chronic inflammation. Anabasum is a novel synthetic oral 
endocannabinoid-mimetic drug designed to resolve chronic inflammation 
and fibrotic processes. Anabasum has generated positive data in Phase 
2 studies in diffuse cutaneous systemic sclerosis, dermatomyositis and 
also cystic fibrosis.
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ERS 2017. PA4162. Primary Ciliary Dyskinesia and Mild Cystic Fibrosis: 
Lung Structure and Function Similarities

V.  Mirra, et al.

Results: PCD was diagnosed later than CF (9.9 versus 0.6 years, p=0.03), 
despite earlier symptoms (0.1 versus 0.6 years, p=0.02). In the year 
preceding the study, patients from both groups underwent two systemic 
antibiotic courses (p= 0.48). MRI total scores were 11.6±0.7 and 9.1±1 in 
PCD and CF, respectively. FEV1 and FVC Z- scores were -1.75 (range, -4.6-
0.7) and -0.6 (-3.9-1.8) in PCD, and -0.9 (range, -5.4- 2.3) and -0.3 (-3.4-
2.5) in CF, respectively. No difference was found between lung function or 
structure, despite a higher MRI subscore of collapse/consolidation in PCD 
versus CF (1.6±0.1 and 0.6±0.2, p<0.001). These findings were confirmed 
after data- control for diagnostic delay. Pseudomonas aeruginosa and 
Staphylococcus aureus were more frequent in CF than in PCD (p=0.05 
and p=0.003, respectively).

Conclusions: MRI is a valuable radiation-free tool for comparative PCD 
and CF lung disease assessment. Patients with PCD may exhibit similar 
MRI and lung function changes as CF subjects with mild pulmonary 
disease. Delay in PCD diagnosis is unlikely the only determinant of 
similarities.

ERS 2017. PA3342. Hyperpolarized Gas Ventilation MRI Detects 
Early Lung Ventilation Heterogeneity in Children with Primary Ciliary 
Dyskinesia

N. West, et al.

Results: 5 children of median (range) age=12.2 (10.1-17.0) years were 
assessed. All subjects had ventilation defects visible on HP-MRI (VD=2.9 
(2.1-13.2)%, CV=13.4 (10.8-19.1)%) but only 1 child had abnormal lung 
function (FEV1 z-score=-2.11, LCI=8.08). 4/5 children had normal FEV1 
(z-score >-1.64) and LCI (<7.4).

Conclusions: HP-MRI has the sensitivity to detect early lung ventilation 
heterogeneity in PCD when both FEV1 and LCI are normal.

ERS 2017. PA3343. Functional Magnetic Resonance Imaging as a New 
Additional Modality in the Assessment of Primary Ciliary Dyskinesia

S. Nyilas, et al.

Results: Both MRI and inert gas washout measurements detected 
functional impairment in PCD: RFV ranged from 11% to 29% and RQ 
ranged from 9% to 28%. RFV and RQ moderately correlated with LCI 
(r=0.4, p=0.04; r=0.4, p=0.03, respectively). Total morphology scores 
strongly correlated with LCI (r=0.6, p<0.001). 

Conclusions: Functional MP-MRI is a novel, sensitive and non-invasive 
method to detect and visualize perfusion and ventilation abnormalities. 
For the first time we could show a correlation between a lung function 
test and a functional and structural MRI in patients with PCD.

CARE FACULTY PERSPECTIVE: Patients with primary ciliary dyskinesia 
(PCD) suffer from chronic lung disease similar to but not identical with 
cystic fibrosis (CF). In order to optimize PCD-specific treatment strategies, 
a better understanding of the manifestation and progression of PCD lung 
disease is needed.Studies presented at ERS show that newer imaging 
techniques including hyperpolarized gas ventilation MRI, or matrix pencil 
decomposition MRI as well as sensitive measures of pulmonary function 
and ventilation inhomogeneity can help characterize PCD lung disease. 

PRIMARY CILIARY  
DYSKINESIA (PCD)

" I N  O R D ER  TO  O PTI M IZE  P C D -S P EC I F I C  T R E AT M EN T  S T R AT EG I E S ,  A  B E T T ER 

U N D ER S TA N D I N G  O F  T H E  M A N I FE S TATI O N  A N D  P RO G R E S SI O N  O F  P C D  LU N G  D I S E A S E  

I S  N EED ED." 
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ERS 2017. PA857. Diagnostic Agreement of Usual Interstitial Pneumonia 
(UIP) on Chest CT Between Chest Radiologists Using Current Guidelines

O. Moran-Mendoza, et al.

Results: Agreement between chest radiologists in the diagnosis of 
definite UIP was 66%; for not definite UIP pattern was 82%; and overall 
agreement for UIP patterns was 74% (Kappa 0.48; moderate agreement). 
Agreement in the diagnosis of reticulation was 95% (Kappa 0.64; 
substantial agreement), and of honeycombing was 85% (Kappa 0.70; 
substantial agreement). Agreement on the subpleural predominance 
of abnormalities was 82% (Kappa 0.39; fair agreement), and in basilar 
predominance 73% (Kappa 0.46; moderate agreement).

Conclusions: Agreement in the diagnosis of UIP by chest radiologists 
using the criteria proposed by current guidelines may not be high enough 
in the real clinical setting to obviate the need for lung biopsy.

CARE FACULTY PERSPECTIVE: This Canadian study suggests that 
lung biopsy not chest CT scan should remain the gold standard in 
diagnosing interstitial pneumonia.

INTERSTITIAL LUNG  
DISEASE (ILD)

ERS 2017. PA890. Extensive Interstitial Lung Disease in Inflammatory 
Myopathy is a Strong Predictor of Mortality

D. Assayag, et al.

Results: There were 65 subjects included in this study. Mean age was 53 
(SD 16.3). Mean FVC was 90.6% (SD 22%) and mean DLCO was 83% (SD 
28%) predicted. Interstitial lung disease (ILD) was present in 32 (49%) 
subjects. Survival was significantly lower in subjects with >20% ILD on 
CT (log rank p<0.01; Figure 1). The strongest predictor of mortality was 
presence of ILD involving >20% of the lung (HR 14.88, 95% CI 1.52 – 145, 
p=0.02). This remained true after adjusting for age.

Conclusions: ILD is common in IIM. Having >20% ILD on CT was 
associated with significantly increased mortality. This simple staging 
system provides important prognostic information for these patients.

CARE FACULTY PERSPECTIVE: These results from the Canadian 
Inflammatory Myopathy Study group demonstrate the prognostic 
importance of interstitial lung disease in patients with incident idiopathic 
inflammatory myopathies.

Survival over time based on extent of ILD on CT
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 " T H I S  C A N A D IA N  S T U DY  SU GG E S TS 

T H AT  LU N G  B I O P S Y  N OT  C H E S T  C T  S C A N 

S H O U L D  R EM A I N  T H E  GO L D  S TA N DA R D  I N 

D IAG N OSI N G  I N T ER S TIT IA L  P N EU M O N IA ."
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