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Abstract
Introduction: Fluticasone furoate (FF) is a novel inhaled corticosteroid with 24-h
activity. FF is in development as a once-daily treatment for asthma as monotherapy
and in combination with vilanterol (VI), a long-acting b2 agonist. Corticosteroids
can have systemic effects on hypothalamic-pituitary-adrenal (HPA) axis function,
potentially resulting in cortisol suppression.
Objectives: To assess the effect of FF/VI compared with placebo on the HPA axis by
evaluating 24-h weighted mean serum cortisol levels in adolescent and adult
patients with persistent asthma.
Methods: One hundred eighty-five patients with >12 weeks history of asthma were
randomised in a 4:4:4:1 ratio to one of two once-daily FF/VI treatments (100/25 mg
or 200/25 mg), placebo or an active control group that received inhaled placebo plus
one prednisolone 10 mg capsule daily for the last 7 days of the study. Twenty-four-
hour serum and urinary cortisol was measured at baseline and on day 42.
Results: Non-inferiority in 24-h weighted mean serum cortisol after 6 weeks of
treatment with once-daily FF/VI at either strength was shown. Treatment ratios
[95% confidence interval (CI)] to placebo for FF/VI 100/25 mg [0.99 (0.87–1.12)]
or FF/VI 200/25 mg [0.97 (0.86–1.10)] indicated non-inferiority of both FF/VI
doses to placebo as the lower limit of the 95% CI was greater than the predefined
0.8. Prednisolone substantially reduced 24-h weighted mean serum cortisol [treat-
ment ratio to placebo 0.34 (0.28–0.41)]. FF/VI was well-tolerated, and no safety
concerns were identified.
Conclusions: FF/VI was found to be non-inferior to placebo on HPA axis function,
with no indication of significant cortisol suppression after 42 days.
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Introduction

Inhaled corticosteroids (ICSs) are the standard
first-line therapy for the management of asthma (1).
Once-daily regimens can simplify treatment and offer
increased convenience to patients, potentially improv-
ing adherence (2) and therefore asthma control (3).
Combination therapies incorporating a long-acting b2

agonist (LABA) with an ICS are effective in asthma
when inadequately controlled despite low/medium-
dose ICS therapy (1). Fluticasone furoate (FF), a novel
ICS structurally distinct from fluticasone propionate
(FP) (4), is in development as a monotherapy and has
been shown to be effective in phase 2b trials (5–7). FF
has an ester derived from 2-furoic acid at the C-17a
position that replaces the simpler propionate ester
(4). This feature of FF confers both greater affinity
for, and longer retention in, respiratory tissues than
FP (8). Vilanterol (VI) is an inhaled LABA with inher-
ent 24-h activity (9). The combination of FF and VI
(FF/VI) represents a novel, once-daily dosing ICS/
LABA combination and is in development for treat-
ment of asthma and chronic obstructive pulmonary
disease (10).

Endogenous cortisol is responsible for several
important functions within the body; its level is regu-
lated by a feedback system, involving the hypothala-
mus, pituitary and adrenal glands, known as the HPA
axis. Corticosteroids, including ICS, have the potential
to induce dose-dependent systemic effects on the HPA
axis (11, 12). Cortisol suppression has been observed in
asthma patients with normal HPA axis function at
baseline receiving high doses of ICS (13). Therefore,
the measurement of 24-h serum cortisol (SC), a sensi-
tive method for assessing adrenocortical activity, was
selected to evaluate cortisol suppression in a dose-
dependent manner (14). The primary objective of this
phase 3a study was to examine the effect of two doses
of inhaled FF/VI (100/25 mg and 200/25 mg) on HPA
axis function in patients with persistent asthma. Oral
prednisolone was included as an active control to
ensure that the assay was sufficiently sensitive to detect
a treatment effect on SC.

Methods

Patients and screening

Patients aged from 12 to 65 years were eligible if they
had a history of asthma as defined by the National
Institute of Health (15) for at least 12 weeks prior to
screening. Eligible patients had a best forced expiratory
volume in 1 s (FEV1) of �50% predicted normal
value and either demonstrated FEV1 reversibility of at
least 12% and 200 mL with inhaled salbutamol, or his-
torical documentation of FEV1 reversibility or positive
methacholine/histamine challenge test within 12
months prior to screening and could not have used ICS
within 4 weeks of screening. All patients were provided
with albuterol/salbutamol inhalation aerosol at the
prescreening assessment for symptomatic relief; other
short-acting b2 agonists were not permitted from that
point onwards. Non-steroidal controller medications
such as leukotriene modifiers were permitted. Exclu-
sion criteria and prohibited medications are delineated
in the Online Supplement.

Study design and treatments

This phase 3 study (GSK study number HZA106851;
http://www.clinicaltrials.gov registration number
NCT01086410) was conducted at 16 centres in three
countries (Germany, Poland, United States) between
25 March 2010 and 24 September 2010. The study
was approved by local ethics review committees and
was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practice guidelines.
Written informed consent was obtained from each
patient prior to the performance of any study-specific
procedures.

This was a randomised, multicentre, double-blind,
parallel-group, double-dummy, placebo-controlled
study. An active control (prednisolone 10 mg) arm was
included in order to verify assay sensitivity (see Fig. 1
for study schema and timelines). The length of the
treatment period was 42 days. Eligible patients were
randomised 4:4:4:1 to receive one of four treatment
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regimens (Fig. 1). All patients were instructed to take
one inhalation from the inhaler once daily in the
evening (5–11 pm) every day of the treatment period
and one capsule on each of the last seven mornings
(days 36–42). All inhaled treatments were adminis-
tered via a dry powder inhaler. Placebo inhalers and
capsules were identical in appearance to the active
treatments. The central randomisation schedule was
generated by the sponsor using a validated, computer-
ised system (RandAll, GlaxoSmithKline, Stevenage,
UK), and patients were randomised using Registration
and Medication Ordering System (GlaxoSmithKline).

Patients visited the clinic for assessment at baseline
(day -1/1) and on days 14, 28 and 42 of the study, and
were followed up 5–7 days after the last clinic visit.
Adherence to study treatments and appropriate inhaler
use were assessed at each visit. Treatment compliance
was determined by reviewing the dose counter on the
inhaler and by counting capsules. At baseline and on
day 42, patients were domiciled at the clinic overnight
for 24-h serial SC and urine cortisol (UC) sampling.

Outcome measurements

The primary end point was 0- to 24-h weighted mean
SC at the end of the 42-day treatment period relative
to baseline. Secondary pharmacodynamic (PD) end
points, also measured on day 42, were area under the
curve (AUC(0–24)) SC, trough SC concentration and
24-h urinary free cortisol excretion (day 42). In
addition, pharmacokinetic (PK) parameters [AUC,

maximum plasma concentration (Cmax) and time taken
to reach Cmax (tmax)] for FF and VI were evaluated from
plasma concentration time data.

Twenty-four-hour SC levels were assessed at baseline
and day 42, with cortisol sampling at 0, 2, 4, 9, 12, 14, 16,
20, 22 and 24 h. A complete 24-h urine collection was
also made at these visits. SC was assayed by liquid
chromatography tandem mass spectrometry (LC-MS/
MS). PK samples were taken on day 42 at 0, 5, 10, 15 and
30 min, and 1, 2, 4, 9, 12, 16, 20 and 24 h. Plasma
samples from patients receiving FF/VI were analysed for
FF and VI separately using solid phase extraction fol-
lowed by high-performance LC-MS/MS. The lower
limit of quantification (LLQ) of FF was 10 pg/mL. The
LLQ for VI was 10 pg/mL except where only a 100-mL
plasma aliquot was available, in which case the LLQ was
20 pg/mL. PK parameters were calculated by standard
non-compartmental analysis using WinNonLin Pro
v5.2 (Pharsight Corporation, St Lous, MO, USA).

Safety

Safety and tolerability were assessed by monitoring
adverse events (AEs) and serious AEs (SAEs), vital
signs, haematological and biochemical parameters,
and oropharyngeal examinations. FEV1 was measured
and recorded at each clinic visit to assess asthma sta-
bility. In addition, patient-recorded (diary card) peak
expiratory flow and 24-h rescue use was monitored for
the same reason. AEs were coded using the Medical
Dictionary for Regulatory Activities.

Figure 1. Schematic illustrating study design. Note: FF/VI 100/25 mg and fluticasone furoate (FF)/vilanterol (VI) 200/25 mg are
nominal doses, representing emitted doses of FF and VI via the dry powder inhaler of 92/22 mg and 184/22 mg, respectively. *All
inhaled dosing once daily in the evening. All oral capsules taken in the morning on the last 7 days of study only. ‡24-h serum cortisol
and urine cortisol sampling. §Pharmacokinetic sampling.
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Severe asthma exacerbations were defined as an
occurrence of deterioration of asthma requiring use of
systemic corticosteroids for at least 3 days, or inpatient
hospitalisation, or emergency department visit because
of asthma. Patients were withdrawn from the study
because of lack of efficacy in the event of a severe
asthma exacerbation; however, severe asthma exacer-
bations were not recorded as an AE unless they met the
definition of a SAE.

Statistical analysis

A sample size of 130 (40 patients per treatment group
and 10 in the prednisolone arm) was estimated to be
required to provide 90% power to demonstrate non-
inferiority of FF/VI to placebo if there is no true dif-
ference between the treatment groups. Non-inferiority
would be demonstrated if the lower limit of the two-
sided 95% confidence interval (CI) for the geometric
mean ratio of each strength of FF/VI and placebo was
greater than 0.8. Furthermore, with 10 patients receiv-
ing prednisolone, the study would have 90% power to
detect a 30% decrease in 0- to 24-h weighted mean SC
relative to placebo. Sample size estimates were calcu-
lated from between-subject standard deviation data
derived from previous studies, and patient recruitment
was carried out on the basis of an assumed 20%
dropout rate and 10% rate of exclusion from the
primary end-point analysis.

The intent-to-treat (ITT) population consisted of all
patients who were randomised to treatment and who
received at least one dose of study drug and was the
primary population for safety measures. The SC popu-
lation comprised those patients in the ITT population
who did not have protocol deviations considered to
affect the SC end point and whose serum samples
were not considered to have confounding factors that
would affect interpretation of results. Data from the SC
population were used for the primary end point and
other SC end points. Details of the UC and PK popu-
lations are summarised in the Online Supplement.

The 0- to 24-h SC weighted mean for each patient
was calculated by dividing the AUC over the 24-h
period by the sample collection time interval. The
primary end-point analysis was subsequently per-
formed on the ratio from baseline of 0- to 24-h
weighted mean SC in the SC population. An analysis of
covariance model with log2-transformed baseline SC,
sex, age, region and treatment group as terms was used
to perform comparisons of ratio to baseline between
each active treatment group and placebo, and between
the prednisolone and placebo groups. Secondary
analyses of SC AUC(0–24) and SC trough were per-

formed. Trough SC concentration was defined as the
minimum value of SC measured over the 24-h period.
All programming was performed in SAS, version 8 or
later (SAS Institute Inc., Cary, NC, USA).

Results

Study population

Of 239 patients screened, 185 were randomised and
received at least one dose of study treatment (Fig. 2).
Most (96%) patients completed the study. Demo-
graphics and baseline characteristics were similar
across treatment groups (Table 1); however, there was a
higher proportion of females in the FF/VI 100/25 mg
group (55%) than in the other treatment groups (40–
47%). Adolescents formed 10% of the ITT population.

Mean compliance with inhaled treatment was
similar across study groups ranging from 98.8% to
101.4%; most patients in each treatment group (74–
86%) were between 95% and 105% compliant. Capsule
compliance was also high across all treatment groups:
95–100% of patients randomised to the prednisolone
arm took seven or more capsules as required.

PD assessment

SC data are from the SC population (n = 173). Non-
inferiority of FF/VI compared with placebo was dem-
onstrated for the primary end point of 0- to 24-h
weighted mean SC as the lower limit of the CI was
greater than 0.8 for both dosing regimens (Table 2). In
the prednisolone group, however, SC was substantially
lowered relative to placebo (Table 2). Adjusted treat-
ment ratios for each of the three treatment groups
compared with placebo are shown in Fig. 3.

SC concentration time profiles at baseline (day
-1/1) were similar across treatment groups (Fig. 4A).
On day 42 (Fig. 4B), SC concentrations over 24 h were
notably lower in the prednisolone group compared
with the placebo and FF/VI groups.

Findings for the secondary end point of AUC(0–24)

SC were similar to the primary end point (data
not shown). Day 42 SC trough treatment ratio was
decreased with all active treatments relative to placebo.
The treatment ratios (95% CI) from baseline were 0.31
(0.21–0.46) for prednisolone, 0.89 (0.69–1.15) for
FF/VI 100/25 mg and 0.76 (0.59–0.97) for FF/VI
200/25 mg.

In the UC population (N = 161), there were no sta-
tistically significant differences in day 42 24-h UC
excretion ratio between either of the FF/VI groups and
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placebo, but there was between the prednisolone group
and placebo [0.43 (95% CI 0.28–0.66); P < 0.001].

PK assessments

Data are from 54 (FF/VI 100/25 mg group) and 56
(FF/VI 200/25 mg group) patients who provided

samples for PK analysis. In total, 1249 FF PK samples
and 1265 VI PK samples were analysed.

FF was rapidly absorbed into plasma (Cmax was
achieved at a median time of 30 min following dosing
with FF/VI; Table 3). FF Cmax and AUC(0–t) increased in
a dose-related manner. In the FF/VI 100/25 mg group,
systemic exposure to FF was limited for most of the 0-

Figure 2. CONsolidated Standards of
Reporting Trials (CONSORT)/patient flow
diagram. *Placebo inhaler plus predniso-
lone 10 mg once-daily/morning Days
36–42. AE, adverse event; AM, morn-
ing; FF, fluticasone furoate; ITT, intent-
to-treat; PM, evening; VI, vilanterol.

Table 1. Patient baseline demographics and screening lung function (intent-to-treat population)

Placebo
(n = 58)

FF/VI 100/25
(n = 56)

FF/VI 200/25
(n = 56)

Prednisolone
(n = 15)

Total
(N = 185)

Age, years 36.1 (15.42) 34.4 (15.63) 34.0 (13.74) 37.5 (14.19) 35.1 (14.82)
Age <18 years, n (%) 5 (9) 5 (9) 7 (13) 1 (7) 18 (10)
Female gender, n (%) 27 (47) 31 (55) 23 (41) 6 (40) 87 (47)
Screening lung function

Pre-bronchodilator FEV1 (L) 2.78 (0.73) 2.90 (0.83) 2.92 (0.76) 3.03 (1.02) 2.88 (0.79)
Pre-bronchodilator % predicted FEV1 77.0 (11.88) 79.9 (12.58) 77.5 (13.22) 78.6 (13.17) 78.2 (12.57)

Values are mean (SD) unless otherwise stated.
FEV1, forced expiratory volume in 1 s; FF, fluticasone furoate; SD, standard deviation; VI, vilanterol.

Table 2. Ratio from baseline of serum cortisol 0- to 24-h weighted mean, day 42
(serum cortisol population)

Treatment comparison

LS geometric means Treatment
ratio 95% CIActive Placebo

FF/VI 100/25 PM vs placebo 0.98 0.99 0.99 0.87, 1.12
FF/VI 200/25 PM vs placebo 0.96 0.99 0.97 0.86, 1.10
Prednisolone AM vs placebo 0.33 0.99 0.34 0.28, 0.41

AM, morning; CI, confidence interval; FF, fluticasone furoate; LS, least squares; PM, evening; VI,
vilanterol.
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to 24-h dose interval. In the FF/VI 200/25 mg group, FF
could be quantified in more samples and for a longer
period of time than in the FF/VI 100/25 mg group.
Twenty-four-hour LLQ data for day 42 are provided in
Supporting Information Table S1. VI was rapidly
absorbed (median Cmax 5 min) and rapidly eliminated
from plasma.

Safety assessment

Data are from the ITT population (N = 185). The
proportion of patients reporting any AE during the
treatment period was 38% for FF/VI 200/25 mg, 41%
for FF/VI 100/25 mg, 28% for placebo and 33% for
prednisolone (Table 4). Four patients had AEs deemed
to be treatment-related. Three patients had AEs that
led to study withdrawal (gastroenteritis in the placebo
group; facial palsy and varicose vein in the pred-
nisolone group), none of which were considered
treatment-related. No AEs were reported during the
post-treatment period. No SAEs were reported during
any period of the study. The most frequently reported
on-treatment AE was headache. Five patients experi-
enced a total of six AEs of special interest (see Online
Supplement for the list of AEs considered to be of
special interest). Four patients in the FF/VI groups had
local steroid effects (dysphonia, oral candidiasis, throat
irritation). Cardiovascular effects were experienced by

one patient in the placebo group (increased blood
pressure) and one in the FF/VI 200/25 mg group (pal-
pitations). None of these AEs led to study withdrawal
(Table 4).

Asthma stability measures were monitored for
safety. Lung function remained stable over the course
of the study in the placebo and prednisolone groups;
improvements in predose FEV1 of 335 mL and
218 mL were observed at day 42 for FF/VI 100/25 mg
and FF/VI 200/25 mg, respectively. One patient in the
FF/VI 100/25 mg group experienced a severe asthma
exacerbation concurrent with sinusitis and was with-
drawn due to lack of efficacy. The patient did not
require hospitalisation, and the event, which was not
classified as an AE, resolved following treatment with
prednisone.

No clinically significant haematological or clinical
chemistry findings were observed during this study,
and no statistically significant differences in adjusted
mean change from baseline between the active treat-
ment groups and placebo were observed for any vital
sign measure. Mean values for vital sign parameters
were similar across all treatment groups.

Discussion

The main objective of the study was to examine the
effect of inhaled FF/VI on the HPA axis through the

Figure 3. Day 42 adjusted treatment
ratios to placebo of weighted mean
serum cortisol in treatment groups
receiving 200/25 mg fluticasone furoate
(FF)/vilanterol (VI), 100/25 mg FF/VI and
prednisolone, with 95% confidence
interval (CI) (serum cortisol population).
AM, morning; PM, evening.
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assessment of 24-h mean SC levels. No statistically
significant differences in 0- to 24-h weighted mean SC
between either FF/VI treatment group and placebo
were found. Substantially lower 24-h cortisol levels

after 7 days of once-daily prednisolone 10 mg (active
control treatment) indicate that the measurements
used were able to detect a treatment effect on HPA axis
function. Secondary analyses of AUC(0–24) SC and 24-h

Figure 4. Day -1/1 (A) and day 42
(B) 0- to 24-h geometric mean serum
cortisol (SC) concentration in treatment
groups receiving fluticasone furoate
(FF)/vilanterol (VI) 100/25 mg, FF/VI
200/25 mg, placebo and prednisolone
(SC population). AM, morning; CI,
confidence interval; PM, evening.

Table 3. Day 42 0–24-h plasma concentration of FF and VI geometric mean (pharmacokinetics population)

Parameter geometric mean (95% CI) Cmax [pg/mL] Median tmax [h] (range) AUC(0–t) [pg.h/mL]

FF
100/25 mg 19.4 (16.8–22.4) 0.50 (0.03–8.97) 58.8 (37.7–91.8)
200/25 mg 33.0 (28.6–38.1) 0.50 (0.07–4.00) 221.7 (152.7–321.9)

VI
100/25 mg 71.1 (54.2–93.2) 0.083 (0.00–2.00) 22.6 (16.0–32.1)
200/25 mg 89.9 (71.7–112.8) 0.083 (0.00–16.00) 28.9 (20.0–41.6)

AUC(0–t), area under the curve between time 0 and t; CI, confidence interval; Cmax, maximum plasma concentration; FF, fluticasone furoate; tmax, time
taken to reach Cmax; VI, vilanterol.
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UC were similar to and supported the primary end
point findings. Trough SC was numerically lower in the
FF/VI groups compared with placebo. Evaluation of
endogenous cortisol concentrations is complicated
because of the presence of circadian rhythm with
highest cortisol concentrations in the morning and
trough concentrations around bedtime. Therefore,
single time-point measures are considered insensitive
measures of HPA axis function, and the numerically
lower values seen for trough SC were not considered
clinically significant in the context of the 24-h data.

The systemic side effects of ICS have been extensively
investigated (11, 16). The use of corticosteroids, by all
modes of administration, has the potential to induce
adrenal suppression by affecting the HPA axis’ regula-
tion of cortisol, particularly at high doses (17). Such
systemic effects of ICS are dependent on the amount of
drug absorbed into the systemic circulation and also
the drug’s PK and PD properties (11, 12). Previous
studies have shown no significant suppression of 24-h

UC with FF after 8 weeks of treatment with doses less
than 800 mg (5–7). The results of the present study,
together with previous evidence that the addition of VI
does not affect systemic exposure to FF (18), suggest
that the findings from these FF studies should be appli-
cable to FF/VI.

In addition, the PK findings described here are con-
sistent with previous studies of FF/VI (18, 19). FF
median Cmax was achieved around 30 min post-dose
with both FF/VI doses. The high first-pass metabolism
and limited systemic exposure to FF at therapeutic
doses may help explain the lack of significant cortisol
suppression seen at FF doses up to 600 mg (5–7).

The study used a robust methodology to assess non-
inferiority of therapeutic doses of FF/VI on HPA axis
function compared with placebo. The incorporation of
domiciled 24-h clinic visits at baseline and on day 42
enabled plasma, urinary and PK samples to be col-
lected continuously over a 24-h period, which is par-
ticularly important for HPA axis assessment because of

Table 4. Summary of adverse events (AEs) reported in each of the four treatment groups (intent-to-treat population)

Placebo
(n = 58)

FF/VI 100/25 mg
(n = 56)

FF/VI 200/25 mg
(n = 56)

Prednisolone
(n = 15)

AEs, n (%)
On-treatment 16 (28) 23 (41) 21 (38) 5 (33)
Treatment-related AEs 1 (2) 1 (2) 2 (4) 0
AEs leading to permanent discontinuation

of study drug or withdrawal from study
1 (2) 0 0 2 (13)

Most frequent on-treatment AEs, n (%)*
Headache 5 (9) 15 (27) 9 (16) 2 (13)
Back pain 0 1 (2) 2 (4) 1 (7)
Nasopharyngitis 1 (2) 2 (4) 1 (2) 0
Oropharyngeal pain 2 (3) 1 (2) 0 0
Sinus headache 0 1 (2) 2 (4) 0
Arthralgia 0 2 (4) 0 0
Cough 2 (3) 0 0 0
Nausea 1 (2) 0 0 1 (7)
Rhinitis allergic 0 2 (4) 0 0
Sinusitis 0 2 (4) 0 0

AEs of special interest (on- and
post-treatment), n (%)

Any local steroid effect 0 2 (4) 2 (4) 0
Dysphonia 0 1 (2) 1 (2) 0
Oropharyngeal candidiasis 0 0 1 (2) 0
Throat irritation 0 1 (2) 0 0

Any cardiovascular effect 1 (2) 0 1 (2) 0
Increase in blood pressure 1 (2) 0 0 0
Palpitations 0 0 1 (2) 0

*AEs occurring only in the prednisolone group are not shown. These were as follows: dizziness, exertional dyspnoea, facial palsy, fatigue, hypotension,
insomnia, varicose vein [n = 1 (7%) patient for each].
FF, fluticasone furoate; VI, vilanterol.
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the diurnal variation in cortisol levels (14). Multiple
methods of assessing treatment compliance were
applied, including dose and capsule counting, and a
treatment diary. PD, PK and FEV1 findings corre-
spondingly suggested very good compliance with both
inhaled and capsule treatments. Although the study
was not designed to assess efficacy, improvements in
FEV1 were observed in the FF/VI groups, but not in
those who received placebo inhalers.

The principal limitation of the study is its short
duration (6 weeks). The study was designed to assess
the short-term effects of FF/VI use on the HPA axis,
and inferences cannot be drawn regarding any poten-
tial inhibitive effect of prolonged use in a real-world
clinical setting. Also, the doses tested were those that
are in development for therapeutic use; the effect on
the HPA axis of supratherapeutic dosing was not
examined in this study. The time of dosing was
inexact (evening dosing was defined as an inhalation
between 5 pm and 11 pm); however, the effect of this
variability on the diurnal HPA axis profile is predicted
to be small given the relatively flat PK profile for FF
and that the natural cortisol peak is in the morning.
Although, adrenocorticotropic hormone (ACTH)
stimulation test was not included in this study, the use
of complete 24-h SC profiling provides a robust and
sensitive end point for assessment of effect on HPA
axis. Finally, the exclusion criteria by which patients
were ineligible if they had used oral corticosteroids
within 12 weeks of the screening visit may not have
been stringent enough to ensure that patients with
suppressed adrenal response (within the normal
range) were not enrolled; it has been shown that
adrenal suppression can persist for over 6 months in a
minority of patients treated with short-term, high-
dose glucocorticoids (20).

The findings of this short-term study of the effects of
inhaled FF/VI on HPA axis function demonstrated
non-inferiority of FF/VI therapy compared with
placebo for the primary end point of 0- to 24-h SC
weighted mean after 42 days of treatment. The second-
ary 24-h serum AUC and UC results support this
finding. Results for the prednisolone active control
were as expected, with substantial cortisol suppression
seen after 7 days of treatment. The lack of FF/VI effect
on 24-h SC and UC is consistent with the low levels of
FF systemic exposure observed for both doses of FF/VI.
The safety and tolerability results, absence of SAEs and
few treatment-related AEs are consistent with the find-
ings of previous FF/VI studies. In conclusion, this
study suggests that FF administered in combination
with a LABA is not associated with suppression of
mean SC at therapeutic doses.
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