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Concomitant medications  

Supplementary Table 1 Details of medications excluded during the study and the time 

prior to screening that participants must not have taken these medications 

Medications excluded 

during the course of 

the study 

Excluded medications must not have been used for 

the following time intervals prior to screening (clinic 

visit 1) and thereafter at any time during the study  

Depot corticosteroids 12 weeks 

Cytochrome P450 3A4 strong inhibitorsa  6 weeks  

Systemic, oral, parenteral (intra-articular) corticosteroids  30 days 

Antibioticsb (for lower respiratory tract infection)  6 weeks 

Inhaled corticosteroids 2 weeks 

Inhaled ICS/LABA combination products 2 weeks 

Inhaled long-acting anticholinergics (e.g., tiotropium) 1 week 

PDE-4 inhibitors (e.g., roflumilast) 1 week 

Oral leukotriene inhibitors (e.g., zafirlukast, montelukast, zileuton)  48 hours 

Inhaled long acting beta2-agonists (LABA) (e.g., salmeterol) 48 hours 

Oral beta-agonists 48 hours 

Inhaled sodium cromoglycate or nedocromil sodium 24 hours 

Inhaled short acting beta2-agonists (SABA) 4 hoursc 

Theophylline preparations  48 hours 

Short acting anti-cholinergics (e.g., ipratropium bromide) 4 hoursd 

Any other investigational drug  30 dayse 
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aIncluding but not limited to antiretrovirals (protease inhibitors) (e.g., indinavir, nelfinavir, 

ritonavir, saquinavir, atazanavir); imidazole and triazole anti-fungals (e.g., ketaconazole, 

itraconazole, voriconazole); clarithromycin, telithromycin, troleandomycin, mibefradil, 

cyclosporin, nefazodone. Grapefruit was allowed up to clinic visit 1, then limited to no 

more than one glass of grapefruit juice (250 mL/8 ounces) or one grapefruit per day. 

bAntibiotics for non-respiratory tract infections were not excluded. 

cUse of study-provided albuterol/salbutamol was permitted throughout the study, 

however, it was required to be withheld for 4 hours prior to and during each clinic visit. 

dIpratropium bromide alone was permitted, provided that the patient was on a stable 

dose from Screening (clinic visit 1) and remained on the stable dose throughout the 

study; however, it was required to be withheld for 4 hours prior to and during each clinic 

visit. 

eOr five half-lives, whichever was longer.  
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Statistical analyses 

Initial sample size calculations were performed based on an estimate of the standard 

deviation (SD) of mean change from baseline in aPWV of 2.2 m/s.2 Accordingly, 102 

patients per treatment group were estimated to provide 90% power for detection of a 1 

m/s treatment difference in change from baseline aPWV on day 168, at a significance 

level of 0.05, based on a two-sample two-sided t-test. To allow for a withdrawal rate of 

25%, an enrollment target of 136 randomized patients was planned per group. This was 

revised, in the protocol amendment mentioned above, due to data becoming available 

from a 12-week study indicating a model SD of mean change from baseline in aPWV of 

2.68 m/s.3 A blinded look at the raw SD of mean change from baseline aPWV at 24 

weeks for study HZC113108 indicated an appropriate estimate of the SD to use for 

sample size calculations would be 2.6 m/s. Using this, 107 patients per treatment group 

would provide 80% power to detect a treatment difference of 1 m/s, at a significance 

level of 0.05 based on a two-sample two-sided t-test. Allowing for an approximate 25% 

withdrawal rate, a revised enrollment target of 143 randomized patients was planned 

per treatment group. During the conduct of the study, prior to unblinding, a decision was 

made to exclude data from 14 patients enrolled by one study center from the efficacy 

analyses, due to issues of good clinical practice not associated with this study. 

Consequently, an additional 14 patients were randomized to ensure at least 321 

evaluable patients. As the planned sample size assessment was performed on blinded 

study data no adjustment for multiplicity was necessary. 
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Exploratory analyses – further information 

Exploratory analyses were planned a priori and performed to determine whether 

baseline characteristics and COPD comorbidities influenced treatment response for 

aPWV. These were performed using a repeated measures model with terms for 

treatment, baseline aPWV, history of COPD exacerbation, smoking status at screening, 

geographic region, gender, age, day, the specified parameter, day by baseline aPWV 

interaction, day by treatment interaction, the specified parameter by treatment 

interaction, and the three-way interaction of the specified parameter by treatment by 

day. 

Categorical parameters were as follows: FEV1 reversibility at screening (reversible/not-

reversible), medical history (of one of the following: hypertension, diabetes, 

cardiovascular diseases, or hypercholesterolemia), Global Initiative for Chronic 

Obstructive Lung Disease patient group, and COPD prior medication use (LABA or 

long-acting muscarinic antagonist [LAMA]; LABA and LAMA; LABA or LAMA in 

combination with ICS; LABA, LAMA, and ICS; or other). Continuous parameters were 

as follows: baseline aPWV, baseline central systolic BP, baseline central diastolic BP, 

baseline peripheral systolic BP, baseline peripheral diastolic BP, baseline central pulse 

pressure, baseline peripheral pulse pressure, baseline central mean arterial pressure, 

baseline peripheral mean arterial pressure, screening heart rate variability, screening 

percent predicted FEV1, baseline FEV1, and body mass index. 
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Populations – further information 

The per-protocol population comprised all subjects in the ITT population not identified 

as having deviations considered to impact the primary efficacy analysis, and it was used 

for confirmatory analysis of the primary endpoint. 

The ITT sensitivity population comprised all subjects in the ITT population with the 

inclusion of the additional randomized subjects from the site with Good Clinical Practice 

issues who received at least one dose of study medication, and it was used for 

sensitivity analysis for the primary endpoint.  

The safety population comprised all subjects in the ITT sensitivity population, and it was 

used for the reporting of all safety data. 

 



11 
 

Analysis of aPWV using the per-protocol population 

Data from the analysis of adjusted treatment difference in aPWV compared with 

placebo on day 168 (data not shown) using the per-protocol population were consistent 

with those using the ITT population. Further planned exploratory analyses of the primary 

endpoint are described below. 

Exploratory analyses 

Further planned analyses of the primary endpoint showed statistically significant 

treatment interactions on day 168 (at the 10% level of significance) for 7 of the 20 

baseline characteristics analyzed, including aPWV (P=0.090), FEV1 (L) (P=0.006), FEV1 

percentage predicted at screening (P=0.001), peripheral systolic BP (P=0.091), 

peripheral pulse pressure (P=0.097), Global Initiative for Chronic Obstructive Lung 

Disease patient group (P=0.019), and COPD maintenance treatment prior to the study 

(P=0.017).  

To further investigate the interactions with each continuous covariate noted (except 

baseline aPWV), a treatment by covariate by day interaction was fitted with the 

covariate dichotomized at the median in order to evaluate whether there was an 

inconsistent treatment response for the primary endpoint (day 168). For baseline aPWV, 

separate analysis models were fitted to the subgroup with values above the median and 

to the subgroup with values below the median. The adjusted mean changes and 

treatment differences for each of the interactions and groupings did not show a 

consistent effect or clinically relevant trend, indicating the interactions were likely the 

result of random variation.  
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Biomarker Analyses 

Supplementary Figure 1 Change from baseline on day 168 for biomarkers: A, hsCRP; 

B, Fibrinogen; C, IL-6; D, PARC; vs change from baseline in aPWV.  

Abbreviations: aPWV, aortic pulse wave velocity; FF, fluticasone furoate; hsCRP, high 

sensitivity C-reactive protein; IL-6, interleukin 6; PARC, pulmonary and activation-

regulated chemokine; VI, vilanterol. 
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Post hoc analysis 

Supplementary Figure 2 Change from baseline aPWV on day 168, versus baseline 

aPWV.  

 

Abbreviations: aPWV, aortic pulse wave velocity; FF, fluticasone furoate; VI, vilanterol; 

response was defined as a reduction in aPWV of equal or more than 1m/s from baseline 

at day 168; non-response was defined as a reduction in aPWV less than 1m/s from 

baseline or an increase in aPWV from baseline at day 168, or a missing change from 

baseline in aPWV. 

 

 


