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Abstract

CHF6001 is an inhaled phosphodiesterase 4 (PDH#iiar in development for the
treatment of obstructive lung diseases. We invasti) the efficacy and safety of
CHF6001 using the allergen challenge model in abtioblind, placebo controlled, 3-

way cross-over study.

Thirty six atopic asthmatics who were not takindhaled corticosteroids and who
demonstrated a late asthmatic response (LAR) tal@dhallergen at screening were
randomised to receive CHF6001 400 or 1200ug or placebo administered once a day
using a dry powder inhaler. The three treatmenbgdsrwere 9 days; allergen challenges
were performed on day 9 and induced sputum wasnaatafter 10 hrs from challenge.

Washout periods between treatments were up to &svee

Both CHF6001 doses significantly attenuated theRL#he primary endpoint analysis
showed that CHF6001 400 pg and 1200 pg causedtieusiof 19.7% (p=0.015) and
28.2% (p<0.001) respectively of the weighted FENVJC,.10n compared with placebo.
The difference between the CHF6001 doses was @aistgtally significant (p=0.2).
Compared with placebo, CHF 6001 caused greaterctieduin sputum eosinophil
counts, although these changes were not statlgtisgjnificant. CHF6001 was well

tolerated, with similar numbers of adverse evemsach treatment period.

This inhaled PDE4 inhibitor has the potential to\pde clinical benefits in patients with

atopic asthma.



I ntroduction

Cyclic 3'’5-adenosine monophosphate (cAMP) andclicy guanosine
monophosphate (cGMP) are intracellular signallingenules that regulate immune cell
function [1]. Phosphodiesterase (PDE) enzymes hysitothese second messengers
thereby up-regulating the activity of immune cgB$ The PDE4 subtype is selectively
expressed in immune cells [2]; pharmacologicaleang of PDE4 increases cAMP and
cGMP levels and thereby reduces immune cell agtiv@rally administered PDE4
inhibitors such as roflumilast have anti-inflamnrgteeffects and clinical benefits in
asthma and COPD, but also cause side effects sughstro-intestinal disturbance and
weight loss due to systemic exposure [3,4,5,6]. GME is a potent and selective PDE4
inhibitor that is in development for the treatmemtobstructive lung diseases [7]. The
compound is formulated as dry powder for deliveyy ibhalation with low aqueous
solubility and oral bioavailability in order to nece the potential for systemic side
effects. Intratracheal delivery of CHF6001 has -arftammatory effects in different

animal models, including allergic inflammation ats [7].

While there are more clinical data showing theiclheffects of PDE4 inhibitors
in COPD [3,4], there are a number of studies tlaaehshown that roflumilast improves
lung function in patients with asthma [6]. Howevidre side effect profile of roflumilast
has prevented further development of this drugakthma [5]. Inhaled PDE4 inhibitors
may be able to overcome this limitation, and prevéh extra option for the treatment of

asthma.



The inhaled allergen challenge model is commonkgdut evaluate the anti-
inflammatory effects of novel drugs at an earlygstan clinical development [8,9,10,11].
Patients with allergic asthma can develop an esstlgmatic response (EAR) due to mast
cell mediator-induced bronchoconstriction and & lasthmatic response (LAR) due to
airway inflammation in response to inhaled alletgeme efficacy and safety of CHF6001
using the allergen challenge model were investijate a double blind, placebo

controlled, cross-over study.

M ethods

Subjects

36 patients with physician-diagnosed asthma who haid been treated with
inhaled corticosteroids for >6 months were recriit&ubjects were required to be aged
18 to 60 years and non-smokers for at least 1 yetr < 5 pack-year history. At
screening patients were required to have an,;FEV0% predicted, have a positive skin
test to either house dust mite, grass pollen oaltatgen (ALK-Abelld, Denmark), and to
demonstrate both an EAR and LAR to one of thessrgdhs when inhaled. Exclusion
criteria are listed in the data supplement. Alligrats provided written informed consent.

The study was approved by the local research etioicsnittee.

Study Design

This was a three centre, double-blind, randomipktebo-controlled, three way
cross-over study. Patients who were sensitive &sgpollen were enrolled outside the

hay-fever season. Eligible subjects were randomisectceive CHF6001 40Qg (one



400 pg capsule plus two matching placebo capsules) 00 g (three 40Qg capsules)
or placebo (three placebo capsules) administered arday in the morning using a dry
powder inhaler (Aerolizer™) for 9 days. The washpetiod was 4 to 5 weeks between
treatment periods. A balanced block randomizatiohesie was used. The treatment
sequences were arranged according to a completef 243 Latin Square design (6
sequences). Patients were sequentially assigneéldetdowest available randomization

number.

At screening, the following measurements were peréal: vital signs, ECG, forced
expiratory volume in 1 second (FE)Y biochemistry and haematology blood tests, skin
prick tests and inhaled allergen challenge withugetl sputum at 10 hrs post-allergen
challenge. At least 20 subjects able to producejzate induced sputum samples after
allergen challenge at screening were required, rderoto increase the chance of a
subgroup of patients providing adequate sputum kmmifor analysis. Patients were
trained in inhaler technique at screening usingltheheck Dial device. The following
measurements were performed at pre-dose on dayatd® of each treatment period:
FEV,, vital signs and ECG. After dosing on day 9, ahaled allergen challenge was
performed with collection of induced sputum 10 rafter challenge. Methacholine
challenge was then performed 24 hours post-alledeilenge. Adverse events were

collected throughout the study using diary cards.

Allergen and M ethacholine Challenges

Bronchial challenges were performed as previoudgcdbed [8.9], with full

details in the on-line supplement. For allergenllehge at screening, ascending



concentrations from 250 SQ-U/ml to 32 000 SQ-U/merevadministered using a Mefar
Dosimeter (Mefar-Bologna) until an early asthmatisponse (EAR) was observed. The
EAR was defined as a fall in FE6f > 20% from the post-saline value, on at least one
occasion, between 5 and 30 minutes after the finatentration of allergen. The late
asthmatic response (LAR) at screening was defised fall in FEM of > 15% from the
post-saline value, on at least three occasionspfwehich must be consecutive, between
4 and 10 hours after the final allergen concemmatiAfter randomization, allergen
challenges administered a single dose of allergbichwwas the cumulative dose that
caused the LAR at screening. The EAR was measwed -2 hrs post allergen, and the

LAR from 4-10 hrs post -allergen.

Induced Sputum

Induced sputum was obtained as previously descf®d@]. Sputum plugs were
selected to separate sputum from saliva, and thecepsed using dithiothreitol (DTT,
Sigma Aldrich, Poole, UK). Cell counts and vialyilvere determined by the Trypan blue
exclusion method utilising a Neubauer haemocytoméigtospins were prepared and
stained with Rapi-diff (Triangle, Skelmersdale, Ur differential cell counts. Four
hundred leukocytes were counted and the resultseseg@d as percentage of the total
leucocyte count and the total cell count (TCC).aslequate sputum sample was defined
as > 75 mg with a cell viability > 40%. Sputum eupatants were analysed for
eosinophil cationic protein (ECP) using MESACUP EKP(MBL international, Aichi,

Japan; lower limit of detection 0.125 ng/ml) anditnephil elastase (NE) by Luminex



assay (Merck-Millipore, UK; lower limit of deteom 20 pg/ml) on a Magpix analyser

(Luminex, USA).

Phar macokinetics

Blood samples were collected by venipuncture on@ayorder to obtain plasma
for pharmacokinetic analysis. Plasma CHF 6001 igdrent compound) and CHF 5956 (a
metabolite) concentrations were determined at @ubtBioresearch Ltd. (UK) using a
validated LC-MS/MS method, with a lower quantificat limit (LQL) of 10 pg/mL for
both analytes (validated range: 10-1000 pg/mL). pieeision and accuracy were within

+20% at the LQL and within £15% at all other concations.

Statistics

The primary efficacy endpoint was the inhibitidrttee LAR on Day 9, expressed
as the area under curve (AUC) of the kEpércent changes from post-diluent normalised
by time (weighted AUC). The post-diluent FEYheasurement was used as the pre-
challenge reference value to calculate the cham@éM, at each time point assessment.

These changes were expressed as follows:
1) absolute change: FE\at time t — FEY post-diluent
2) percent change: (FE\At time t — FEY post-diluent) / FEY post-diluent * 100

The AUC of these changes was calculated usingribarltrapezoidal rule as

follows:

AUC(t) = cumulative AUC up to time t = AUC(t-1) +B* (FEV1 % change from post-

diluent (t-1) + FEV % change from post-diluent (t)) * (time(t)-time(})



The AUC normalised by time (or weighted AUC) wagamted by dividing the

AUC by time interval considered as follows: AUCctwal time spanned by AUC.

A sample size of 24 evaluable patients ensures 8&#%er to detect a difference
of at least 30% in attenuating weighted LAR with 3801 compared with placebo, with
a 0.025 two-sided significance level (using a Bowfie correction). In order to
compensate for approximately 20% non-evaluable, r8@ patients were to be

randomized.

Secondary endpoints included: the inhibition of R (from 4 to 10 h post-

allergen challenge) on Day 9 measured as weighté@ Af the FE\{ absolute changes
and the maximum fall in FEMmeasured as the maximum decrease in the percent and
absolute change in FEVinhibition of the EAR (from 5 min to 2 h post elgen
challenge) on Day 9, defined as the weighted AUGhef FEM percent and absolute
changes and the maximum fall in FEmeasured as the maximum decrease in the
percent and absolute change in kE¥llergen-induced airway inflammatory cells and
mediators at 10 h post-allergen challenge; andorespeness to a methacholine (MCh)
challenge post-allergen challenge (defined as tbeggative MCh concentration causing

a 20% decrease in FEMPCoFEV1) and the pre-dose FEWn Day 4, Day 9 and Day 10.

The effects of treatment on the EAR and LAR wermgared using analysis of
variance (ANOVA), including treatment, period aratipnt as fixed effects. The adjusted
mean differences versus placebo were calculategttteg with Dunnett’'s simultaneous
95% confidence intervals and p-values. The sameeimweds used to analyse tHdCh
challenge P& FEV: @fter log-transformation of data) and the sputum paramesdtsr

log-transformation of the data). The results for Cil001 and placebo were back



transformed and presented as adjusted geometringn@ad the difference between
CHF6001 and placebo presented asatio of geometric meangwith 95% CI). FEV
data were summarised by means of descriptive ttatiata analysis was generated

using SAS software (SAS Institute Inc., Cary, NGA).



Results

Thirty six subjects were randomised (Table 1), wille following allergens
administered; house dust mite n=22, cat n=5, gpaden n=9. Thirty three subjects
completed the study. One subject withdrew the aanaed two others were withdrawn
because of adverse events during the first tredtpeiod. These adverse events were an
asthma exacerbation after 4 days treatment with @DAE 40Qug, and a severe allergic

reaction to inhaled allergen after placebo treatmen

Allergen Challenge

The time profile of the FEMesponse to allergen challenge is shown in Figoth Boses
of CHF6001 significantly attenuated the LAR compiar® placebo. The primary
endpoint analysis showed that CHF6001 400 pg aff 13 caused reductions of 19.7%
(p=0.015) and 28.2% (p<0.001) respectively of treeghted FEY AUC4.10n (% change)
compared with placebo (Table 2). The effect on Al (% change) did not differ
between the two CHF6001 doses (p=0.223). Similaulte were obtained using the
absolute FEY change from baseline; attenuation of 20.3% withF6601 400 ug
(p=0.014) and 29.9% with CHF6001 1200 pg (p<0.0fdrppared with placebo were
observed, with no difference between CHF6001 doBes.maximum FEY % fall was
attenuated by CHF6001 400 pg and 1200 pg (15.6%:;0@8 and 22.9%; p=0.001
respectively). There were similar results for thexitmum absolute FEMall (L) (Table

2).

CHF6001 400 pg and 1200 pg had no significant effiache EAR AUG 2, (%

change) or maximum fall compared to placebo (Taple



Pulmonary Function Before Allergen Challenge

FEV: measured pre-dose on days 4 and 9 were similzagdeline values for

CHF6001 and placebo (see on-line table 1).

M ethacholine Challenge

The methacholine Bg FEV; geometric means (95% CI) 24 h post-allergen
challenge were 0.652 (0.499; 0.851), 0.826 (0.6R®88) and 0.505 (0.378; 0.674)
mg/mL after treatment with CHF6001 1200 pg, CHF60810 pg and placebo,
respectively. There was a statistically significdifterence in MCh P& FEV; of 0.7
doubling doses between CHF6001 400 pg and plageb®.q28). The doubling dose

difference between CHF6001 1200 pg and placebdwagp=0.331).

Induced Sputum

The numbers of viable sputum samples obtained &ftfatment with CHF6001
1200 pg, CHF6001 400 pg and placebo were 14, 14l1anckespectively. Eosinophil
counts are shown in table 3. Compared with placeébdfF 6001 caused greater
reductions in eosinophil absolute counts and pé¢ages, although these changes did not
attain statistical significance. There were noatighces for other cells types, or ECP or

NE concentrations, as shown in on-line table 2.
Phar macokinetics

Plasma concentrations of CHF6001 and the metab@GHE 5956 on day 9 are
shown in Fig 2. The systemic exposure to CHF600% weoportional to the dose

administered, with AUg; geometric means of 4960 h.pg/mL and 14746 h.pgfonL



CHF6001 400 pg and 1200 ug, respectively, indigain approximately three times
higher systemic exposure with a 3-fold increas¢éhendose. The Gx geometric means
followed a similar pattern; CHF6001 346 pg/mL ar@23 pg/mL for 400 ug and 1200

Kg, respectively.

CHF5696 pharmacokinetics also showed a relationghtpe dose administered,
with AUC,.: geometric means of 166 h.pg/mL and 813 h.pg/mIlCidF6001 400 pug and
1200 pg, respectively. Thetxgeometric means followed a similar pattern; 34.61g

and 95.8 pg/mL for CHF6001 400 pg and 1200 pg.ecsgely.
Adverse Events

Adverse events were reported by similar numberspatients within each
treatment period; 38.2% and 30.3% for CHF6001 49@upd 1200 g, respectively, and
37.1% for placebo. Adverse events were mostly mildature, the most common being
headache (see on-line table 3). Gastrointestinadrad events were uncommon, with one
episode of dyspepsia during CHF6001 400 pg tredtnaew one during placebo

treatment.



Discussion

This clinical trial was designed to evaluate th&cety of the inhaled PDE4
inhibitor CHF6001 on the response to inhaled a#largn patients with mild atopic
asthma. CHF6001 significantly reduced the LAR, avak also well tolerated. Since
orally administered PDE4 inhibitors cause side@felue to systemic exposure [3,4,5],
CHF6001 has the potential for a better therapdntiex due to targeted lung delivery

thereby markedly reducing systemic exposure.

There has been interest recently in the re-evalnatf the use of PDE4 inhibitors
for the treatment of asthma [5,6,13]. A reviewpbdicebo controlled clinical trials in
asthma using roflumilast reported a benefit in temh lung function, including when
administered in addition to inhaled corticosterdiéls However, further evidence for the
symptomatic benefits of PDE4 inhibitors in asthma& aeeded. This study shows
inhibition of allergic inflammation by CHF600L1. litdition of the LAR has become a
standard method for investigating the potentiaho¥el drugs to suppress the allergic
component of inflammation in asthma, as a lackfigfot on the LAR indicates that such
drugs will not be useful clinical treatments fdeadic asthma [8,14]. This study confirms
the potential for CHF6001 as a treatment for asthood further studies to investigate

long term effects on lung function and symptomsreseded.

Previous studies have shown that the orally adteired PDE4 inhibitors
roflumilast [11,15] and MEM1414 [16], and the iné@dlPDE4 inhibitor GSK256066 [17]

inhibited the LAR, with effect sizes ranging frormppaioximately 20-43% depending on



the endpoint measured (AUC or maximum fall). In tharent study, the level of
inhibition of the LAR AUC of approximately 20-30%vdrying according to the
CHF6001 dose) was similar to these previous res@snparisons between different
allergen challenge studies are to be taken withi@awue to important methodological

differences, including the period of measuremernhefLAR.

The lack of effect of CHF6001 on the EAR may intictnat this PDE4 inhibitor
does not influence mast cell degranulation, ashés dase for inhaled corticosteroids
[18,19]. Previous allergen challenge studies u$tbde4 inhibitors have shown variable

EAR results, with both inhibition [11,15,17] and miibition [16,20] observed.

This study was specifically powered for the primandpoint of the LAR FEY
AUC, and we observed approximately 20 - 30% reduadt this parameter. The 1200 pg
dose caused a numerically greater effect than 4@uthe LAR (approximately 10%
difference), but these differences were not steéiby significant. It should be noted that
the study was powered on the basis of a 30% difterdbetween active treatment and
placebo, and so the lack of statistical signifieabetween the active treatments with a

10% treatment difference is likely to be relatednsufficient statistical power.

The pharmacokinetic analysis showed a lineartiogiship between systemic
exposure and the dose of CHF6001, as AlJ@eometric mean) was approximately 3
times higher for the 1200pug dose compared with 40Qjhe increased exposure with
1200ug appears to be associated with greater effica the LAR (albeit not statistically
significant) for the reasons already explained,rmincrease in side effects. Indeed, the

incidence and nature of side effects with inhalétFG001 were similar to placebo; this



is encouraging for the further clinical developmenhtthis drug, as side effects of oral
PDE4 inhibitors such as gastro-intestinal distudearheadache and weight loss are a
concern in clinical practice. Although this was laog term study, gastro-intestinal
disturbance caused by PDE4 inhibitors tends to ro@arly after starting therapy
[3,4,5,21], and so it is promising that there wasasence of this signal in the current

study.

The LAR involves an influx of inflammatory cellstonthe airways, including
eosinophils [22]. CHF6001 caused a reduction irtigpleosinophil counts after allergen
challenge, although not statistically significafitsubset of 20 patients who were able to
produce adequate sputum samples at screening \eaficgly recruited, in order to
enrich the study population with individuals who reemore likely to produce good
quality samples after allergen challenge. During tteatment periods, the number of
sputum samples ranged from 14 — 17. The study wgawered for sputum eosinophils,
and we saw a numerical suppression of these cgl3HF6001 that was not statistically

significant. A larger sample size is probably nektterobustly evaluate this endpoint.

Despite the positive effect of CHF6001 on the prynandpoint (LAR), no
consistent effect on secondary endpoints, includimyced sputum and methacholine
challenge conducted after allergen challenge wasrgbd. However, the study was not
powered for these secondary endpoints, and margr gitevious allergen challenge
studies of novel therapies have also shown posiffeacy on the primary LAR
endpoints but failed to show efficacy on secondanglpoints such as methacholine

challenge [8,10,17,18,23].



The FEV, measurements on days 4 and 9 (before allergetenpa) showed no
change compared to baseline. This might be duédovéry short term treatment with

CHF6001 and the very mild airway obstruction ofadied patients.

Inhaled PDE4 inhibitors, such as CHF6001, are Yikel be used as add on to
inhaled corticosteroid plus long acting beta agormateman et al recently reported that
roflumilast added to inhaled corticosteroid plusdacting beta agonist plus leukotriene
antagonist treatment resulted in an FEV1 improvenoérapproximately 100 mis [24].
This demonstrates the potential for PDE4 inhibiessadd on treatment to other standard

asthma therapies.

The current study was performed in asthma patehts were not taking ICS, in
order to avoid any confounding effect of ICS treamtnon the response to inhaled
allergen challenge. This is the population usednimst allergen challenge studies of
novel drugs for asthma [8, 9, 10,11], and the destration of a positive effect using this
study design usually encourages further studiderafer duration in moderate to severe
asthma patients. The effects of CHF6001 in miltirast patients not taking ICS observed
here also suggests that longer clinical trials @¢ded warranted in this patient group.
However, the firmly established place of ICS agrst line maintenance treatment for
asthma makes it difficult for any novel anti-inflaratory drug to be a recognised

treatment before ICS.

The patients in this study all demonstrated a p@sitAR. Clinical trials in

asthma patients often require the demonstratiogitbér bronchodilator reversibility or



methacholine reactivity at screening to confirm thagnosis of asthma. We used the

presence of an LAR as confirmation, and so didoeotorm other confirmatory tests.

In conclusion, the inhaled PDE4 inhibitor CHF60Qgn#icantly reduced the
LAR in patients with atopic asthma. Further stgdi¢ the long-term efficacy and safety
of CHF6001 are now needed, as inhaled deliverhisfdrug has the potential to provide

clinical benefits with an acceptable safety profile
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Table 1 Demographic characteristics

Age (years) 35+9.0
Gender

Males 28 (77.8)
Females 8 (22.2)
FEV; (L) 3.4+0.63
FEV1 % Predicted 86.8 +11.17

Skin prick test sensitisation*

House dust mite 31
Cat 27
Grass pollen 28

Data are mean (SD) or n (%). *Subjects may be 8sedito more than one allergen.




Table 2 : Lateand early asthmatic response (FEV;weighted mean
AUC and maximum fall) after 9 days treatment

Treatment Effect

Difference versus Placebo

PE* (95%Cl) PE*  (9s%ch P WO
LAR
AUC 4-10h (%) | 400mcg| -16.70 1@8.73;-14.68) 4.09 (0.73;7.45)  0.015  19.7%
1200mcg| -14.94  (6.96;-12.92) 5.86  (2.49;9.23) <001  28.2%
Placebo | -20.80 72.98;-18.62) - - - -
AUC 4-10h (L) | 400mcg | -0.552 (:621;-0.483) 0.141 (0.026;0.256) 0.014  20.3%
1200mcg| -0.486  (:555;-0.417) 0.207 (0.092;0.322) <.001  29.9%
Placebo | -0.693 (-767;-0.618) - - - -
Max Fall (%) 400mcg | -26.07 18.70; -23.44) 4.84 (0.47; 9.20) 0.028 15.6%
1200mcg| -23.84  16.47;-21.21) 7.06  (2.69;11.44)  0.001  22.9%
Placebo | -30.91 33.74;-28.07) - - - -
Max fall (L) 400mcg | -0.865  (:956;-0.775) 0.168 (0.017;0.318)  0.027 16.3%
1200mcg| -0.782  (-873;-0.691) 0.251 (0.100;0.402) <.001  24.3%
Placebo | -1.033 [:131;-0.935) - - - -
EAR
AUCO0-2h( %) 400mcg | -15.417(-17.760; -13.074) | 0.698 (-3.09; 4.49) 0.881 4.3%
1200mcg| -14.901 (-17.244;-12.558) | 1.214 (-2.58;5.01)  0.690 7.5%
Placebo | -16.115 (-18.511;-13.720) - - - -
AUCO-2h (L) 400mcg | -0.511  @583;-0.440) 0.035 (-0.081;0.151) 0.712 6.4%
1200mcg| -0.487  (:558;-0.415) 0.060 (-0.056;0.176) 0.401 11.0%
Placebo | -0.547 {620, -0.473) - - - -
Max Fall (%) 400mcg | -27.710(-30.646; -24.774) | 2.390 (-2.36;7.14)  0.419 7.9%
1200mcg| -26.755 (-29.691;-23.818) | 3.346 (-1.418.10) 0.201 11.1%
Placebo | -30.100 (-33.103;-27.098) - - - -
Max fall (L) 400mcg | -0.916  (-008;-0.825) 0.092 (-0.056;0.240) 0.277 9.1%
1200mcg| -0.889  (:981; -0.798) 0.119 (-0.029;0.267) 0.131 11.8%
Placebo | -1.008 1:102;-0.915) - - - -

*PE=Point Estimate®Dunnett’s adjustment




Table 3- Sputum percent differential cell count

Placebo CHF 400mcg CHF 1200mcg
N=17 N=14 N=14
Eosinophil % 7.1 (4.6;10.8) 5.4 (3.4;8.8) 4.4 (2.7;7.1)
Neutrophil % 65.5 (58.4;73.5) 71.8 (62.9;81.8) 69.2 (60.6;78.9)
Macrophage % 12.2 (8.8;16.8) 6.9 (4.8;10.1) 10.5 (7.2;15.3)
Lymphocyte % 0.0 (0.0;0.0) 0.0 (0.0;0.0) 0.0(0.0;0.0)

Data are adjusted geometric means and 95% conédaterval

FIGURE LEGENDS

Figl Time course of FEY changes after allergen challenge conducted aftday$
dosing. Adjusted mean % change in RE¥om post diluent value) is shown on y-axis.
Error bars represent SEM.

Fig2 Pharmacokinetic profiles of CHF6001 and CHF595éra® days dosing. Mean

values are shown.




Figure 1

0"
== Placebo
. - CHF6001 400 pug
@ CHF6001 1200 pg
() -
S -10
[
©
<
(&S]
X
—
>
-30 ol | | " | v 1 v | | v || b 1 v 1 v || v | | o 1

Time since allergen inhalation (hr)



Figure 2
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On line supplement

M ethacholine challenge

Methacholine challenges were performed using a Mefar Dosimeter (Mefar-Bologna). All
inhalations were performed slowly from FRC to TLC over 3 seconds followed by breath
holding for 6 seconds. There were five inhalations at each dose level. FEV; was measured at
60 and 180 secs and the highest recorded. Initialy, 0.9% saline control was used. Subjects
with a post-saline decrease >10% on three consecutive occasions did not receive
methacholine. Subjects were administered doubling concentrations of methacholine from
0.03125 to 32 mg/ml until a>20% fall in FEV; was achieved or the highest concentration of
methacholine was administered. The provocative concentration required to reduce the FEV;
by 20% of the post-saine baseline value (PCy) was derived by linear interpolation between

the lowest concentration that caused a >20% fall and the preceding concentration.

Allergen Challenge

Bronchia allergen challenges were only performed if the FEV; was >65% predicted, and
were performed using a Mefar Dosimeter (Mefar-Bologna) as described for methacholine.
Allergen for skin prick tests (Alk Abell6) was stored at 4°C; each subject was assessed for
sensitivity to house dust mite, cat, grass pollen, and positive and negative controls. The
allergen for inhalation was selected according to the largest skin test wheal (positive >3 mm)
and clinical history. Fresh solutions of allergen were made up in 0.9% saline in doubling

concentrations from 250 SQ-U/ml to 32 000 SQ-U/ml.

For the screening challenge, subjectsinhaled five breaths of saline as control followed by five
breaths of the lowest concentration of allergen. FEV 1 was measured at 5 and 10 minutes after
inhalation and the highest value recorded for analysis. If the fall in FEV 1 was <10% of the

post-saline value, afurther five breaths of a quadruple concentration of allergen was inhaled.



If a10-15% fall in FEV; was achieved, afurther five breaths of a doubling concentration was
inhaled. Challenges were terminated when afal in FEV; of at least 15% from the post-saline
value was recorded or the maximum concentration had been given. FEV; was measured at 15,
20, 30, 45 and 60 minutes and every 30 minutes thereafter for a total of 10 hours after the
chalenge. The early asthmatic response (EAR) was defined as afal in FEV; of >20% from
the post saline value, on at least one occasion, between 10 and 30 minutes. The late asthmatic
response was defined as afall in FEV; of >15% from the post saline value, on at least three
occasions, two of which were consecutive, between 4 and 10 hours after the final

concentration of allergen.

For patients who achieved an LAR at screening, then subsequent allergen challenges used the

total cumulative dose administered at screening (a bolus dose).

Minimum LAR was derived as the minimum FEV; value over 4-10 hrs post allergen
challenge. Minimum EAR was derived as the minimum FEV; over 0-2 hrs post alergen
chalenge. Weighted mean LAR and EAR endpoints were derived by calculating the AUC
over the relevant time interval using the linear trapezoidal rule and dividing by the time
interval. The post-saline timepoint (i.e. 0 hrs) was excluded from the derivation of minimum

EAR.

Exclusion Criteria

1. A worsening of asthma or a respiratory tract infection within 4 weeks of any
screening procedure that requires a change in asthma therapy or is deemed clinicaly
significant by the investigator;

2. History of life-threatening asthma, defined as an asthma episode that required
intubation and/or was associated with hypercapnoea, respiratory arrest and/or
hypoxic seizures or hospitalisation (including emergency room visits) for the
treatment of asthma within 3 months of any screening procedure, or have been
hospitalized or have attended emergency room visits for asthma more than twice in
last 12 months;

3. Female subjects: pregnant or lactating women, where pregnancy is defined as the state
of afemale after conception and until the termination of the gestation, confirmed by a



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

positive serum human chorionic gonadotrophin laboratory test (> 5 mlU/mL. Serum
pregnancy test to be done at Screening for verification).

History of clinically significant hypotensive episodes or symptoms of fainting,
dizziness, or light-headedness;

History or symptoms of clinicaly relevant neurologic disease, including transient
ischemic attack (TIA), stroke, seizure disorder, or behavioural disturbances,
Symptomatic with hay fever at screening or predicted to have symptomatic hay fever
during the time of study;

Unstable concurrent disease: e.g. uncontrolled hyperthyroidism, uncontrolled
diabetes mellitus or other endocrine disease; clinically relevant hepatic impairment;
clinically relevant renal imparment; cardiovascular disease (e.g. uncontrolled
coronary artery disease, uncontrolled hypertension); uncontrolled gastrointestinal
disease (e.g. active peptic ulcer); neurological disease; uncontrolled haematol ogical
disease; uncontrolled autoimmune disorders, or other which may impact the
feasibility of the results of the study according to investigator’s judgment;

Clinicaly relevant abnormal laboratory values and/or clinically relevant ECG
abnormal findings suggesting an unknown disease and requiring further clinical
investigation;

History of serious adverse reaction, severe hypersensitivity or allergy to any drug or
in any other circumstance (e.g. anaphylaxis);

Use of systemic corticosteroids, nebulised bronchodilators, ora beta,-agonists 6
weeks prior to study entry;

Use of leukotrienes modifiers, roflumilast, cromoglycate 4 weeks prior to study
entry;

Use of long acting beta-agonists and/or inhaled corticosteroids (ICS) within 6
months prior to study entry;

Any short-acting or long-acting non-sedative antihistamines within 2 or 7 days,
respectively, prior to screening until the end of the study;

Chronic use of any other medication for treatment of allergic lung disease other than
PRN short-acting bronchodilators during and throughout the study;

Having received an investigational drug treatment within the preceding 30 days of
any screening procedure, or alonger and more appropriate time as determined by the
Investigator (e.g., approximately five half-lives of the previousinvestigational drug);
Blood draws of 250 millilitres (mL) or more within 45 days prior to any screening
procedure;

Ongoing use of tobacco products of any kind or previous usage within the past 12
months of any screening procedure or past history of greater than or equal to 5 pack-
years.

Lung disease other than intermittent or mild to moderate allergic asthma;

Recent (less than 1 year prior to any screening procedure) history of acohol
dependency;

Unwillingness or inability to comply with the study protocol for any other reason;



Table 1- Predose FEV; mean values (L) at baseline and on day 4 and day 9 of treatment
with CHF6001 400ug, 1200ug or placebo

Placebo
N=35

CHF 400mcg
N=34

CHF 1200mcg
N=33

Baseline
Day 4

Day 9

3.323 (0.563)
3.340 (0.552)

3.313 (0.591)

3.409 (0.619)
3.439 (0.560)

3.318 (0.528)

3.309 (0.547)
3.362 (0.651)

3.319 (0.607)

Data are mean (SD)




Table 2-Eosinophil Cationic Protein (ECP, ng/mL) and Neutrophil elastase (NE,pg/mL)
concentrations at 10 hrs post allergen challenge in induced sputum. Treament differences
compared with placebo are presented

Concentration Difference versus Placebo

Mean (95%Cl) PE* (95%Cl) p-value

ECP (ng/mL) | 400mcg 34277 (175.976;668.987) | 0.802 (0.329;1.958) 0.613

431.52 : 1.009 _ 0.983
1200mcg (226.674; 821.962) (0.421; 2.418)

427.56  (237.245;771.585)

Placebo

NE mL) | 400mcg 331131 (174410.8;627382.8) | 1.274 (0.542;2.997) 0.563

1200mcg 335738 (181178.4;622874.6) | 1.294 (0.560; 2.990) 0.530

259418 (147541.4; 456984.6)
Placebo - - -

Data are adjusted geometric mean (95% Cl), *PE : point estimate



Table 3- Number and % patients experiencing adverse events

CHF6001 CHF6001 Placebo
400 ug 1200 pg N=35
N=34 N=33
Any TEAE, n (%) 13 (38.2) 10 (30.3) 13 (37.1)
Cardiac Disorders 0 1(3.0) 0
Atrioventricular block first degree 0 1(3.0) 0
Gastrointestinal Disorders 1(2.9) 0 1(2.9)
Dyspepsia 1(2.9) 0 1(2.9)
General Disorders and Administration Site 3(8.8) 0 1(2.9)
Conditions
Chest discomfort 2 (5.9) 0 1(2.9)
Influenza-like illness 1(2.9) 0 0
Immune System Disorders 0 0 1(2.9)
Hypersensitivity 0 0 1(2.9)
Infections and Infestations 0 1(3.0) 2(5.7)
Gastroenteritis 0 0 0
Influenza 0 1(3.0) 0
Nasopharyngitis 0 0 2(5.7)
Injury, Poisoning, and Procedural 1(2.9) 0 1(2.9)
Complications
Soft tissue injury 0 0 1(2.9)
Thermal burn 0 0 0
Upper limb fracture 1(2.9) 0 0
Musculoskeletal and Connective Tissue 0 0 1(2.9)
Disorders
Arthralgia 0 0 1(2.9)
Nervous System Disorders 7 (20.6) 6 (18.2) 5(14.3)
Dizziness 0 2(6.1) 0
Headache 7 (20.6) 4(12.1) 4(11.4)
Presyncope 0 0 1(2.9)
Psychiatric Disorders 0 1(3.0) 1(2.9)
Insomnia 0 1(3.0) 1(2.9)
Reproductive System and Breast Disorders 0 0 1(2.9)
Dysmenorrhoea
0 0 1(2.9)
Skin and Subcutaneous Tissue Disorders 1(2.9) 0 0
Rash 1(2.9) 0 0

Data are number and (% ) of subjects with at least one adverse event
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