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ABSTRACT  This randomised double-blind placebo-controlled parallel-group multicentre phase Ila study
evaluated the effect of the CXCR2 antagonist AZD5069 on sputum neutrophil counts in adults with
bronchiectasis.

Patients were randomised 1:1 to receive AZD5069 80 mg or placebo orally twice daily for 28 days.
Assessments included blood cell counts, inflammatory markers in blood, morning spontaneous sputum,
lung function, safety and tolerability and patients completed daily BronkoTest diary cards. The primary
outcome measure was the change in absolute sputum neutrophil count.

Of 52 randomised patients, 45 completed treatment, 20 (76.9%) out of 26 receiving AZD5069 and 25
(96.2%) out of 26 receiving placebo. AZD5069 reduced the absolute neutrophil cell count in morning
sputum by 69% versus placebo (p=0.004); percentage sputum neutrophil count was reduced by 36%
(p=0.008). The number of infections/exacerbations was similar with AZD5069 and placebo (nine versus
eight), but these led to more study discontinuations with AZD5069 (four versus zero). Sputum interleukin
(IL)-6 and growth-regulated oncogene (GRO)-0. and serum GRO-o, IL-1f8 and IL-8 levels increased with
AZD5069 versus placebo (all p<0.001), while serum high-sensitivity C-reactive protein levels did not
change. AZD5069 was well tolerated.

AZD5069 markedly reduced absolute sputum neutrophil counts in bronchiectasis patients, although this
was not associated with improvements in clinical outcomes in this exploratory study.
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Introduction

Bronchiectasis is a chronic condition, characterised by dilatation of the airways and neutrophilic airway
inflammation, which is associated with frequent exacerbations and/or continuous bacterial colonisation [1,
2]. Current management is largely based on cystic fibrosis/chronic obstructive pulmonary disease (COPD)
treatments and includes chest physiotherapy and pharmacotherapy such as antibiotics, anti-inflammatories
(inhaled steroids) and other inhaled therapies (bronchodilators), mucolytics, oxygen and noninvasive
ventilation [1, 3, 4]. However, these have limited effects [1, 3].

Inhaled corticosteroids (ICS) are more effective when inflammation is predominantly eosinophilic [5]
rather than neutrophilic, and are not recommended in bronchiectasis unless there is an asthmatic
component [3, 6-10]. Although ICS induce eosinophil apoptosis and phagocytic removal, they inhibit these
processes in neutrophils [7, 11]. In bronchiectasis caused by cystic fibrosis, ICS have been shown to be
ineffective [12]. This creates a significant unmet need for new treatment modalities for these conditions,
which collectively are responsible for significant healthcare resource utilisation and costs [1, 4, 5, 9, 13, 14].
Bronchiectasis itself has been estimated to cost >£30 million in hospital admissions in the UK alone [1].

Neutrophil migration into the lungs is regulated by a variety of mediators, most notably interleukin (IL)-8,
IL-1B, tumour necrosis factor (TNF)-o, and leukotriene B, (LTB,) [9]. IL-8 is able to bind to several
surface membrane receptors, including cysteine-X-cysteine (CXC) chemokine receptor-2 (CXCR2), which
is expressed on neutrophils, epithelial cells and other cells involved in bronchial inflammation [9, 15, 16].
CXCR2 antagonists have been shown to reduce the inflammatory neutrophilic response in the lung and
nose to ozone or inhaled lipopolysaccharide challenge [9, 17-20].

AZD5069 is a selective and reversible CXCR2 antagonist that is predicted to reduce neutrophil migration
from bone marrow into the bloodstream and from the systemic circulation into other compartments, such
as the lungs. AZD5069 reduces bronchial mucosal neutrophil infiltration in animal models (data on file;
AstraZeneca, 2014). In this phase IIa proof-of-concept study, the effects of an oral dose of AZD5069 were
evaluated in bronchiectasis patients for the first time. We tested the hypothesis that AZD5069 reduces the
elevated sputum neutrophil count characteristic of bronchiectasis.

Materials and methods

Study design

This was a randomised double-blind placebo-controlled parallel-group phase Ila study in 52 adult patients
with bronchiectasis conducted at 16 sites (online supplementary material) in the UK, Poland and the
Czech Republic (clinicaltrials.gov identifier number NCT01255592). Patients were enrolled after they had
provided informed consent. A BronkoTest (BronkoTest Ltd, London, UK) diary card was issued at visit 1
and patients were instructed to complete it daily throughout the study, recording sputum colour in
addiiton, and bring it for review and assessment at each clinic visit. The St George’s Respiratory
Questionnaire for COPD patients (SGRQ-C), validated for use in bronchiectasis [21, 22], was administered
at clinic visits, along with assessment of the transition dyspnoea index (TDI). Other clinic visit
methodologies are detailed in the online supplementary material. The treatment period started at visit 2
(day 1) when subjects were randomised 1:1 to receive either AZD5069 80 mg or placebo as capsules orally
twice daily for 28 days (fig. 1).

Study subjects

The study population consisted of females of non-childbearing potential and males with a clinical
diagnosis of idiopathic or post-infective bronchiectasis confirmed by high-resolution computed
tomography scan or bronchogram (online supplementary material). All had a history of sputum
production with chronic expectoration on most days of most weeks in the year and were able to provide at
least two of the three required baseline sputum samples (mean >3 mL).

Interventions

Patients were randomised 1:1 on visit 2 (day 1) to receive either AZD5069 80 mg or placebo as capsules orally
twice daily for 28+2 days. The dose selected was based on previous pharmacokinetic/pharmacodynamic
assessments from healthy volunteer studies which predicted that this dose would have maximum effects on
sputum neutrophil counts while avoiding lowering blood neutrophil counts for prolonged periods [23] (data
on file; AstraZeneca, 2014). There was a predefined study withdrawal criterion for blood neutrophils
<1.0x10° cells-L" observed at least twice during a 48-h period. Compliance was assessed by tablet counts.

Study end-points

The primary end-point was the change in absolute neutrophil cell count in morning 2-h spontaneous
sputum samples. Secondary end-points included the percentage neutrophil cell count in sputum, signs and
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FIGURE 1 Flow chart of study desig
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28 days of treatment

n. EoT: end of treatment.

symptoms of bronchiectasis, lung function and dyspnoea (based on the BronkoTest diary cards).
Health-related quality of life (HRQoL) was assessed using the SGRQ-C. Safety and tolerability assessments
included laboratory and clinical assessments, physical examination, 12-lead ECG and recorded adverse
events over the 28 days of the study and, in particular, exacerbations, as defined by the criteria defined by
ANTHONISEN et al. [24]. Because reductions in neutrophil count may be associated with an increased risk of
infection, patients were regularly monitored for this [25]. The effect of AZD5069 on other inflammatory
markers in sputum and blood was also assessed. Sputum IL-1, IL-6, chemokine (C-C motif) ligand 5 or
RANTES, monocyte chemotactic protein-1, TNF-o, growth-regulated oncogene (GRO)-o. and IL-8 were
assayed as a priority. Neutrophil elastase activity was assessed when sufficient sputum volume remained.
The selected serum markers of inflammation were high-sensitivity C-reactive protein (hsCRP), TNF-a,
GRO-a, IL-6, IL-1B, IL-8 and amyloid-A.

Statistical analyses

Data analyses were based on patient sets. The “all patients analysis” set comprised all patients who were
screened for the study and has been used for reporting of disposition and screening failures. The other sets
consisted of all patients who were randomised and received at least one dose of the study medication. The
“efficacy analysis” set, based on the intention-to-treat principle included all patients who contributed data
for at least one efficacy end-point; the “safety analysis” set consisted of patients who had data collected
after randomisation, while the “pharmacodynamics analysis” set comprised all patients for whom
pharmacodynamics samples (absolute and percentage neutrophil cell count in sputum, sputum collection
weight, inflammatory markers in sputum and serum) were available.

A sample size of 22 patients in each treatment group was calculated to have 78% power to detect the
hypothesised reduction of 50% in sputum neutrophils for AZD5069 compared with placebo, assuming a
standard deviation of 0.93 and a one-sided t-test at a 5% significance level for the comparison of two
population means.

All hypothesis testing was conducted using two-sided tests and p<0.10 values were considered statistically
significant [26]. All p-values presented are two sided. Where a baseline variable was missing, the value
recorded at a different pre-treatment visit was substituted. A decision on the strategy to deal with any
missing variable was documented prior to unblinding of the treatment codes.

Randomisation and masking

Patients were assigned to treatment groups using interactive voice and web response systems (IVRS/IWRS).
Routines for this were described in the IVRS/IWRS user manual provided to each site (see the online
supplementary material for further details). Randomisation was stratified for use of ICS (yes/no) and
Pseudomonas aeruginosa infection (past or current). Patients were randomly allocated to AZD5069 80 mg
twice daily, provided as a capsule for oral administration, or matching placebo in a 1:1 ratio. Individual
treatment codes, indicating the treatment randomisation for each randomised patient, were available to the
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investigator(s) or pharmacists from the IVRS/IWRS. The treatment code was not to be broken except in
medical emergencies when the appropriate management of the patient required knowledge of the treatment
randomisation. To avoid unblinding site and study staff, blood leukocyte counts, including neutrophil data,
were sent directly from local laboratories to the central study laboratory, which reviewed the data and
notified the site if a patient needed to be recalled for repeat sampling or withdrawn from the study.

Results

Study subjects

From 83 patients who enrolled in the study, 52 were randomised to AZD5069 or placebo (fig. 2). The first
patient was enrolled December 27, 2010 and the last patient last visit was February 13, 2012. The mean
age of the randomised patients was 65 years (range 34-79 years) and mean forced expiratory volume in 1 s
(FEV1) on entry was 1.70 L (table 1). All of the patients were white Caucasians and 54% were female. Of
the 52 patients randomised, 38 were from the UK, 10 from Poland, and four from the Czech Republic.
Mean duration of known bronchiectasis was 17.5 years. Bronchiectasis symptoms at baseline were assessed
and classified by investigators as purulent sputum (P. aeruginosa culture positive) 19.2%, purulent sputum
(P. aeruginosa negative) 63.5% and mucoid sputum 15.4%.

The two treatment groups were generally similar in terms of age, race, weight, height, body mass index,
bronchiectasis type, nicotine use and concomitant medication use (table 1). However, despite
randomisation the AZD5069 group differed from the placebo group in the proportion of females (61.5%
versus 46.2%), longer mean duration of bronchiectasis (22 versus 13 years) and a greater number of
neutrophils in their sputum at baseline (mean 5.5 versus 3.9x10° cells-g). Lung function at baseline was
slightly lower in the AZD5069 versus the placebo group (mean FEV1 1.52 L versus 1.88 L).

In total, 45 (86.5%) out of 52 patients completed treatment and the study; 20 (76.9%) out of 26 patients in
the AZD5069 group and 25 (96.2%) out of 26 in the placebo group. In the AZD5069 group, five (19.2%)
patients withdrew due to adverse events and one withdrew consent. In the placebo group, one (3.8%)
patient discontinued due to other reasons (fig. 2).

Patients who received AZD5069 had a mean (range) compliance of 98.1% (89.3-123.1%) and patients who
received placebo had a mean (range) compliance of 97.7% (87.1-100.0%). All patients were >80%
compliant with their study medication.

Efficacy evaluations

Absolute sputum neutrophil cell count was reduced by 69% after treatment with AZD5069 versus placebo
(ratio 0.31; 90% CI 0.17-0.59) using the pharmacodynamics analysis set (p=0.004) (fig. 3 and online
supplementary table Sla and b). In the placebo-treated group, absolute mean sputum neutrophil counts

n=83 n=31
Patients enrolled Patients who were
not randomised
Screen failure n=26
Withdrawal by subject n=3
Other n=2

n=52
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[

n=26 n=26
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FIGURE 2 Patient disposition.
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TABLE 1 Demographic and other patient characteristics: safety analysis set

Placebo AZD5069 Total
Subjects n 26 26 52
Age years 65+8.8 66+6.6 65+7.7
Female 12 (46.2) 16 (61.5) 28 (53.8)
White Caucasian 26 (100) 26 (100) 52 (100)
Weight kg 77£17.0 75+15.8 76£16.3
Height cm 168+9.6 166+8.3 167+8.9
BMI kg-m—2 27.4+6.2 26.7+4.1 27.1+5.2
Duration of bronchiectasis” years 13+21.8 22+22.9 17.5£22.6
Type of bronchiectasis
Purulent sputum (Pseudomonas aeruginosa) 4 (15.4) 6 (23.1) 10 (19.2)
Purulent sputum (non-Pseudomonas aeruginosa) 16 (61.5) 17 (65.4) 33 (63.5)
Mucoid sputum 5(19.2) 3(11.5) 8 (15.4)
Lung function (FEV1 on day 1) L 1.88+0.96 1.52+0.54 1.70
Nicotine use
Never 14 (53.8) 12 (46.2) 26 (50.0)
Former 10 (38.5) 10 (38.5) 20 (38.5)
Current 2 (7.7) 4 (15.4) 6(11.5)
Prior COPD diagnosis 4 (15.4) 6 (23.1) 10 (19.2)
Concomitant medications'
Salbutamol 14 (53.8) 17 (65.4) 31 (59.6)
Fluticasone + salmeterol 9 (34.6) 9 (34.6) 18 (34.6)
Paracetamol 1(3.8) 8 (30.8) 9(17.3)
Carbocisteine 5(19.2) 6(23.1) 11 (21.2)
Budesonide + formoterol 2 (7.7) 5(19-2) 7 (13.5)
Ramipril 1(3.8) 5(19.2) 6(11.5)
Tiotropium bromide 2(7.7) 4 (15.4) 6(11.5)
Tiotropium 5(19.2) 3(11.5) 8 (15.4)
Omeprazole 6 (23.1) 4 (15.4) 10 (19.2)
Azithromycin 3(11.5) 4 (15.4) 7 (13.5)
Acetylsalicylic acid 6 (23.1) 2(7.7) 8 (15.4)

Data are presented as n, mean#sp or n (%). BMI: body mass index; FEV1: forced expiratory volume in 1's;
COPD: chronic obstructive pulmonary disease. #: duration of bronchiectasis is calculated as the date of
screening minus the date bronchiectasis first appeared; : used by >15% of patients.

were virtually unchanged at the end of the treatment period (ratio of end of treatment to baseline values
was 1.044 for placebo versus 0.297 for AZD5069). There was a 36% reduction in percentage sputum
neutrophil counts with AZD5069 versus placebo (ratio 0.64; 90% CI 0.49-0.84), which was also statistically
significant (p=0.008). The mean percentage sputum neutrophil counts remained consistent over time in
the placebo group.

There was a mean difference of 6.78 g (90% CI 1.22-12.33) in 24-h sputum weights (p=0.047) between
treatment groups by the end of the study, with a mean decrease from baseline to end of treatment of 3.3 g
in the placebo group and a mean increase of sputum expectoration of 3.5 g in the AZD5069 group. There
were no significant effects on spirometry (e.g. FEV1 and forced vital capacity), TDI, symptom scores
derived from BronkoTest diary cards or SGRQ-C for AZD5069 compared with placebo (fig. 4).

In the exploratory analyses for markers of inflammation, the sputum data showed an estimated 4.5-fold
increase in IL-6 and 3.2-fold increase in GRO-o after AZD5069 versus placebo (both p<0.001) (table 2).
Analysis of serum data indicated a 5.5-fold increase in GRO-o (p<0.001), 1.6-fold increase in IL-183
(p=0.001), and a six-fold increase in IL-8 (p<0.001) (table 3). There were no significant concomitant
increases in blood hsCRP.

Safety evaluations

Overall, 23 (88.4%) patients receiving AZD5069 and 16 (61.5%) patients taking placebo reported at least
one adverse event during treatment. In the AZD5069 group, six patients discontinued: five (19.2%)
patients discontinued due to adverse events (online supplementary table S2), one of which was classed as a
serious adverse event (SAE), and one (3.8%) patient withdrew consent. The SAE was an episode of
pneumonia that required hospitalisation and the patient discontinued the study, although the investigator
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FIGURE 3 Changes in sputum neutrophils in the a] AZD5069 80 mg twice daily and b) placebo groups. A 69% reduction of sputum neutrophils was
seen in the AZD5069 group compared with placebo. Baseline was calculated as the geometric mean of results obtained at visits 1a, 1b and 2. End
of treatment was calculated as the geometric mean of results obtained at visits 3a, 3b and 4. The expected improvement is a decrease in absolute
neutrophil counts. One-sided p=0.002.

considered that these events were not related to study medication. Three out of the other four
discontinuations were also because of exacerbations of bronchiectasis that did not require hospitalisation.

There were no SAEs or discontinuations due to adverse events reported with placebo. In the placebo
group, one (3.8%) patient discontinued from the study as a result of other reasons. Infections were the
most reported adverse events by system organ class for both the AZD5069 (nine patients, 34.6%) and
placebo (eight patients, 30.8%) treatment groups (table 4). The most commonly reported adverse events
were cough, headache and rhinorrhoea with AZD5069 and nasopharyngitis with placebo.

Clinical laboratory assessments showed a slight increase in platelets with AZD5069 that remained within the
normal reference range. There were no other notable changes, other than the expected decreases in blood
leukocytes and neutrophils, which had returned to baseline levels by follow-up. The predefined stopping
criterion for blood neutrophil counts, a reduction to <1x10° cells-L* observed at least twice over 48 h did not
occur in any individual patient during the study. Clinical chemistry analyses and urinalysis were all
unremarkable.

There were no clinically relevant changes in vital signs or ECG. No changes in physical findings on
examination were reported.

FIGURE 4 Change in St George's
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TABLE 2 Analysis of the sputum inflammatory marker data: ratio of AZD5069 80 mg twice daily to placebo in the pharmacodynamics analysis set

Baseline End of treatment ANCOVA p-value
Ratio of end of Ratio of AZD5069
treatment to baseline 80 mg twice daily to placebo
Subjects n  Geo mean CV % Subjects n  Geo mean CV % Subjects n  Ratio (90% CI)  Subjects n  Ratio (90% CI)

IL-18 pg-mL~"

Placebo 25 924.7 318.6 25 863.2 424.5 25 0.9 (0.7-1.3)

AZD5069 22 1384.3 319.5 22 847.2 357.3 22 0.6 (0.4-0.9) 47 0.7 (0.4-1.1) 0.220
IL-6 pg-mL~"

Placebo 25 122.8 163.4 25 108.4 155.2 25 0.8 (0.6-1.1)

AZD5069 22 193.0 216.5 22 655.8 152.4 22 3.7 (2.8-4.8) 47 4.5(3.1-6.5) <0.001
RANTES pg-mL~"

Placebo 25 19.8 132.1 25 20.9 124.8 25 1.1(0.9-1.3)

AZD5069 22 18.0 97.4 22 18.1 113.9 22 1.0 (0.8-1.2) 47 0.9 (0.7-1.3) 0.670
MCP-1 pg-mL~"

Placebo 25 600.8 106.8 25 570.9 77.4 25 0.9 (0.8-1.1)

AZD5069 22 685.2 74.0 22 603.6 55.4 22 0.9 (0.8-1.1) 47 1.0 (0.8-1.3) 0.968
TNF-a pg-mL~"

Placebo 25 48.2 489.5 25 43.6 884.2 25 1.0 (0.7-1.2)

AZD5069 22 67.7 393.9 22 87.9 452.5 22 1.3(0.9-1.8) 47 1.4 (0.9-2.2) 0.193
GRO-a pg-mL~"

Placebo 25 8170.2 487.4 25 7722.8 277.8 25 0.9 (0.7-1.1)

AZD5069 22 13883.9 276.4 22 34228.8 152.6 22 2.8 (2.1-3.7) 47 3.2 (2.2-4.8) <0.001
IL-8 pg-mL~"

Placebo 26 16682.3 162.7 26 13362.1 236.8 26 0.8 (0.6-1.0)

AZD5069 22 19924.9 170.7 22 16116.9 162.1 22 0.8 (0.6-1.1) 48 1.0 (0.7-1.5) 0.917
Neutrophil elastase activity pmol-L~"-h~"

Placebo 5 1.9 35745.8 5 19.6 131038.6 5 2.0 (0.6-6.4)

AZD5069 4 2.9 775.1 4 1.2 239.9 4 0.3 (0.1-1.3) 9 0.2 (0.0-1.1) 0.111

Geo mean: geometric mean; CV: coefficient of variation; IL: interleukin; MCP: monocyte chemotactic protein; TNF: tumour necrosis factor; GRO: growth-regulated oncogene.
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TABLE 3 Analysis of the serum inflammatory marker data: ratio of AZD5069 80 mg twice daily to placebo in the pharmacodynamics analysis set

Baseline End of treatment ANCOVA p-value

Ratio of end of Ratio of AZD5069 80 mg
treatment to baseline twice daily to placebo

Subjects n Geo mean CV % Subjects n Geo mean CV % Subjects n Ratio (90% CI) Subjects n Ratio (90% CI)

CRP mg-L™"

Placebo 24 6.3 185.6 24 5.1 228.2 24 0.8 (0-6-1.1)

AZD5069 24 5.8 130.4 24 7.7 120.1 24 1.3(0.9-1.8) 48 1.5 (1.0-2.4) 0.112
IL-8 pg-mL~"

Placebo 24 16.6 45.5 24 15.3 58.2 24 1.0 (0.8-1.2)

AZD5069 24 12.9 36.4 24 80.2 83.9 24 5.9 (4.7-7.3) 48 6.1 (4.4-8.4) <0.001
IL-6 pg-mL~"

Placebo 24 3.4 104.8 24 3.2 97.5 24 1.0 (0.8-1.2)

AZD5069 24 2.3 109.0 24 3.2 88.3 24 1.1 (1.0-1.3) 48 1.2 (0.9-1.5) 0.281
IL-18 pg-mL~"

Placebo 24 0.7 64.5 24 0.6 74.2 24 0.9 (0.8-1.1)

AZD5069 24 0.6 88.2 24 0.9 89.2 24 1.5 (1.3-1.7) 48 1.6 (1.3-1.9) 0.001
GRO-o pg-mL~"

Placebo 24 146.4 43.8 24 146.1 48.6 24 1.0 (0.8-1.2)

AZD5069 16 156.9 37.5 16 846.8 91.8 16 5.5 (4.4-6.7) 40 5.5 (4.2-7.2) <0.001
TNF-a pg-mL~"

Placebo 24 9.4 26.9 24 8.9 17.9 24 1.0 (0.9-1.0)

AZD5069 24 8.7 34.7 24 9.0 235 24 1.0 (1.0-1.1) 48 1.1 (1.0-1.1) 0.241
SAA ng-mL~"

Placebo 24 9924.2 243.7 24 8594.3 300.0 24 0.9 (0.6-1.3)

AZD5069 24 8865.5 209.8 24 10781.3 230.2 24 1.2 (0.8-1.7) 48 1.3(0.8-2.3) 0.367

Geo mean: geometric mean; CV: coefficient of variation; CRP: C-reactive protein; IL: interleukin; GRO: growth-regulated oncogene; TNF: tumour necrosis factor; SAA: serum amyloid-A.
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TABLE 4 Adverse events reported during treatment, by system organ class: safety analysis set

AZD5069 80 mg twice daily Placebo
Subjects 26 26
Patients with any adverse event 23 (88.5) 16 (61.5)
Infections and infestations 9 (34.6) 8 (30.8)
Respiratory, thoracic and mediastinal disorders 9 (34.6) 5(19.2)
Nervous system disorders 7 (26.9) 6(23.1)
Gastrointestinal disorders 6(23.1) 4 (15.4)
General disorders and administration-site conditions 5(19.2) 3(11.5)
Musculoskeletal and connective tissue disorders 3(11.5) 5(19.2)
Investigations 3(11.5) 2(7.7)
Renal and urinary disorders 2(7.7) 1(3.8)
Skin and subcutaneous tissue disorders 2(7.7) 0
Ear and labyrinth disorders 1(3.8) 2 (7.7)
Injury, poisoning and procedural complications 1(3.8) 0
Psychiatric disorders 1(3.8) 0
Eye disorders 0 2 (7.7)
Metabolism and nutrition disorders 0 1(3.8)

Data are presented as n or n (%). Patients who had at least one adverse event in any system organ class,
presented in order of decreasing frequency (sorted by total number on AZD5069 80 mg twice daily) using
MedDRA (version 14.1; www.meddra.org).

Discussion

There is a pressing need to reduce morbidity and mortality in bronchiectasis. Currently there are no therapies
licensed for bronchiectasis as an indication [1, 9, 14]. Targeting excessive neutrophilic inflammation is an
attractive option in bronchiectasis. In this randomised double-blind placebo-controlled study in adult patients
with bronchiectasis, there was a statistically significant 69% reduction in absolute neutrophil cell count in the
sputum of the bronchiectasis patients receiving AZD5069 compared with placebo. To our knowledge such a
dramatic fall in sputum neutrophilia has not been described in bronchiectasis before.

The tolerability of AZD5069 was generally good as reported in previous studies [27, 28]. Although a higher
proportion of patients on AZD5069 had adverse events compared with placebo, the adverse events were
mostly minor, including cough, headache, rhinorrhoea and diarrhoea. There were no adverse effects of
treatment on vital signs, ECG or physical findings. Importantly, the number of infections reported was
similar in both the AZD5069 (nine patients) and placebo (eight patients) groups, and there was no
apparent relationship with low neutrophil counts. It is of some concern that there were more adverse events
leading to discontinuation in the AZD5069 treatment group (five (19.2%) patients) than in the placebo
group (none), and four out of these were related to exacerbation of bronchiectasis. However, a relationship
between low neutrophil counts and development of infection cannot be ruled out. In a recent study of the
LTB,-receptor antagonist BIIL 284, decreased pulmonary neutrophils correlated with increased bacterial
burden in a murine model of P. aeruginosa lung infection [29]. However, the current study is too small to
identify whether CXCR2 inhibition leads to an important increase in infection and whether this risk is
confined to a definable group of patients. Larger and longer studies would be needed to address these
issues. Interestingly, the patient who discontinued due to pneumonia had an increase in white blood cells
during treatment with AZD5069, based on the leukocyte count at a study visit 4 days prior to
hospitalisation and on admission to hospital (5.6x10° cells-L™" versus 10.1x10° cells-L™", respectively).

AZD5069 did not demonstrate any clinically relevant beneficial effects on sputum weight, lung function,
TDI or symptoms as evaluated by the BronkoTest and SGRQ-C assessments. Few studies in bronchiectasis
have shown any effect on HRQoL over a 28-day period, although longer studies of up to a year have
shown positive effects of using macrolides in bronchiectasis. These studies have not shown significant
differences in lung function [30, 31].

Demographic differences between the study drug and placebo groups at baseline were not thought likely to
affect the primary outcome of the study. Although several patients in the study had blood neutrophil
counts that dropped below the lower laboratory limit, no individual patient was withdrawn as a result of
an a priori safety limit (<1.0x10° cells-L") for neutropenia. A slight increase in peripheral blood platelet
counts was observed. Although the cause is unknown, there is some evidence that CXCR2 antagonism and
CXC chemokines such as IL-8 may affect megakaryocyte function [32, 33]. Nevertheless, this change was
not thought to be clinically relevant.
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Due to the small sample size of this study, it was not considered appropriate to stratify patients by more
than two variables. As such, some differences between treatment groups emerged at baseline that were not
accounted for (most notable were the differences in mean absolute neutrophil counts and disease
duration), and so factors such as regression to the mean may have contributed to the observed effect. We
chose to stratify by inhaled steroids as these were projected to be more prevalent in use than macrolides.
In a larger study, stratifying for both ICS and macrolides would be considered, given that both may have
an anti-inflammatory effect or have the potential to affect neutrophil biology. The small sample size also
limited the sensitivity of the study to other outcomes; while the study was powered to detect differences in
neutrophils in sputum, it was not designed or powered to detect clinical differences.

Although the size and duration of this study limit the conclusions that can currently be drawn on clinical
outcomes, the results of the biomarker assays were intriguing. In the context of a reduction in
inflammatory neutrophils in sputum, it might be expected that there would be a corresponding reduction
in markers of inflammation, rather than the increases in sputum IL-6 and GRO-o that were observed [18].
We cannot exclude the possibility that these changes indicate local airways inflammation due to chronic
infection. However, the absence of evidence of systemic inflammation as indicated by CRP and similar
findings in normal volunteers treated with a higher dose of AZD5069 (100 mg twice daily) suggests that
there may be an alternative explanation. The decrease of circulating neutrophils caused by CXCR2
blockade might cause an increase in blood levels of the natural ligands for CXCR2 receptors, IL-8 and
GRO-0, to partly compensate for the decrease in blood neutrophils or because of cytokine displacement/
build-up due to blocking of the receptor binding sites. The increased levels of these cytokines is unlikely to
result in neutrophil activation as they were 100-1000 times lower than concentrations required to cause an
induction of neutrophil effector functions as observed in vitro [34-36].

In the context of recent studies with other agents for the treatment of bronchiectasis, the reduction in
sputum neutrophils observed in this study indicates some clinical potential for CXCR2 antagonism in the
management of bronchiectasis [13, 30, 31, 37, 38]. Current treatment options such as long-term macrolide
antibiotics and corticosteroids are either of limited effectiveness or have a number of potential drawbacks,
such as development of bacterial resistance and adrenal suppression [13, 30, 31, 38, 39]. The CXC
glutamine-leucine-arginine motif chemokines are central to the inflammatory response in bronchiectasis,
COPD, asthma and other chronic inflammatory lung conditions [9, 15]. A monoclonal antibody that
selectively targeted only one of these chemokines (i.e. IL-8) proved clinically ineffective in patients with
COPD [40]. A therapeutic approach, such as CXCR2 antagonism, that targets the activity of many of these
chemokines may be more effective in bronchiectasis and other conditions characterised by neutrophilic
inflammation. One difficulty is that these conditions are heterogeneous in respect to the pattern of lower
airway inflammation and its likely cause. Nonmicrobial-driven neutrophilic inflammation due to
damage-associated molecular patterns may be an important target for CXCR2 antagonists in
bronchiectasis. Furthermore, CXCR2 antagonism may have additional beneficial effects on airway goblet
cell hyperplasia and mucus production, independent of the modulation of neutrophil migration [15].
However, as with other novel approaches in development, larger studies of a longer duration with careful
phenotyping of participants will be needed to determine the clinical utility of CXCR2 antagonism in
bronchiectasis [37]. The concept that treatment responses to CXCR2 antagonism relate to the cause of
neutrophilic airway inflammation is supported by a recent trial of another compound in patients with
COPD showing an important reduction in exacerbation frequency in smokers but an increase in non- and
ex-smokers [41].

Conclusions

AZD5069 was well tolerated and significantly reduced the absolute neutrophil cell count in spontaneous
sputum from the bronchiectasis patients by 69% in this early-phase exploratory study. Larger, longer-term
studies with careful phenotyping of patients with bronchiectasis and other conditions where neutrophilic
bronchial inflammation is involved are required to determine whether this effect is associated with clinical
benefit.
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