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Abstract Objective: Respimat® Soft Mist™ Inhaler (SMI) is a novel, propellant-free
device that significantly increases lung deposition compared with pressurised
metered-dose inhalers (pMDIs). The aim of this study was to compare the efficacy
and safety of ipratropium bromide/fenoterol hydrobromide (IB/FEN; Berodual®)
delivered via Respimat® SMI and via a chlorofluorocarbon (CFC)-driven pMDI
(CFC-MDI) in patients with asthma.

Design: Multicentre, randomised, double-blind, placebo-controlled, parallel-
group study.

Patients: 631 patients (18-65 years old) with stable asthma.

Interventions: After a 2-week run-in period (IB/FEN 20ug/50ug via CFC-MDI,
two actuations four times a day), patients were randomised to 12 weeks’ treatment
with one of five treatments: IB/FEN 10ug/25ug, 20ug/50ug or placebo via
Respimat® SMI (one actuation four times a day), or IB/FEN 20ug/50ug or
placebo via CFC-MDI (two actuations four times a day). The main efficacy
measure was lung function (assessed on days 1, 29, 57 and 85); safety was
assessed by monitoring adverse events.

Results: Bronchodilator responses to IB/FEN were much greater than those to
placebo (mean peak increases in forced expiratory volume in 1 second [FEV 1] on
day 85: 0.498-0.521L, active treatment; 0.215 and 0.240L, placebo). According to
the primary endpoint, i.e. the average change in FEV from test-day baseline over
the 6 hours after dosing on day 85, neither IB/FEN dosage via Respimat® SMI
was inferior to IB/FEN via pMDI (p < 0.001). Non-inferiority of the two
Respimat® SMI dosages was supported by analyses of other lung function
measures, e.g. average change in FEV| from test-day baseline over the 6 hours
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after dosing on the other 3 test days, and peak FEV1 on all test days. Overall, the
safety profile of IB/FEN via Respimat® SMI was comparable to that via

CFC-MDL.

Conclusion: IB/FEN from Respimat® SMI is as effective and safe as from
CFC-MDI and enables a 2- to 4-fold daily dose reduction of IB/FEN.

Pressurised metered-dose inhalers (pMDIs) are
the most common devices for inhaled respiratory
drugs. They are portable and relatively inexpen-
sive.l'! Although they are seemingly easy to use, a
large proportion of patients exhibit inadequate in-
haler technique and incorrect use may result in poor
therapeutic benefit.’! Furthermore, with most
pMDIs a high proportion of drug is lost through
oropharyngeal impaction, with most devices deliv-
ering only a fraction of the nominal dose (<30%) to
the lungs.®! Consequently, there is a need for im-
proved inhaler devices for the treatment of respira-
tory disease.

Respimat® Soft Mist™ Inhaler (SMI)! [Boeh-
ringer Ingelheim GmbH, Ingelheim, Germany], is a
novel, propellant-free inhaler with an easy to use
“twist, press and breathe” procedure. Unlike other
inhalers, it has a unique delivery mechanism, which
uses the energy released from a tensioned spring to
generate a slow-moving cloud — the Soft Mist™.
Previous studies have shown that the Soft Mist™
has a high fine particle fraction, is much slower and
lasts much longer than the aerosol clouds from
chlorofluorocarbon (CFC) and hydrofluoroalkane
(HFA) pMDIs.[*6 These characteristics significant-
ly reduce oropharyngeal and increase lung depo-
sition compared with pMDIs.>71 For example,
Respimat® SMI delivered 39.2% of fenoterol to the
lungs compared with 11% delivered by a pMDI,
while oropharyngeal deposition was 37.1% ver-
sus 71.7%, respectively.[! Moreover, initial phase II
studies have indicated the efficacy of reduced dos-
ages of bronchodilator therapies!'%1?! when deliv-
ered by Respimat® SMI compared with CFC-MDIL.

The fixed combination of ipratropium bro-
mide (IB) and fenoterol hydrobromide (FEN) [Ber-
odual®, Boehringer-Ingelheim GmbH, Ingelheim,

Germany], which has been available as a CFC-MDI
for the treatment of asthma in a number of countries
for many years, has shown a significant bronchodi-
lating effect in patients with asthmal'*! and achieved
similar improvements in pulmonary function to
salbutamol.l'*! In accordance with the Montreal Pro-
tocol, the CFC-MDI version of IB/FEN has now
been replaced with a pMDI containing HFA as the
propellant. This product is used as an on-demand
bronchodilator for patients with asthma and as main-
tenance therapy for patients with chronic obstructive
pulmonary disease (COPD); the established dosage
is IB 40pg/FEN 100ug (taken as two actuations of
IB/FEN 20ug/50ug) when needed.

The aim of this study was to prove the principle
that since delivery of bronchodilator via Respimat®
SMI is more efficient, less drug needs to be given to
achieve the same efficacy than if it were given via
CFC-MDI. The method by which we did this was to
compare the efficacy and safety of 12 weeks’ treat-
ment with IB/FEN delivered from Respimat® SMI
versus a conventional CFC-MDI in patients with
asthma. The reason for giving the drug on a fixed
regimen (i.e. four times daily) was to assess more
fully the tolerability and safety profile of IB/FEN in
the new Respimat® SMI formulation; this decision
was taken after consultation with regulatory agen-
cies to whom the data has since been submitted to
support applications for a product licence for 1B/
FEN in Respimat® SMI. In previous dose-ranging
and dose-response studies in asthma patients,!?!3]
the bronchodilator effect of IB/FEN via Respimat®
SMI was equivalent to that produced by a dose two
or four times larger delivered via CFC-MDI.
The dosages selected for this study, therefore, were
IB/FEN 10ug/25ug and 20ug/50pg four times
daily from Respimat® SMI, and IB/FEN 40ug/

1 The use of tradenames is for product identification purposes only and does not imply endorsement.
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100pg four times daily from a CFC-MDI. A placebo
group was also included, to assess the safety profile
of the Respimat® SMI formulation itself.

Patients and Methods

Study Participants

Adult patients (18—65 years old) with stable asth-
ma,l'® a forced expiratory volume in
1 second (FEV1) of 40-80% of predicted,!'” and
reversible airway obstruction (increase in FEV1 of
>200mL and =12% from baseline 30 min after in-
haling two actuations of salbutamol 100ug from a
pMDI) were eligible for inclusion. Patients had to be
non- or ex-smokers (21 year before enrolment) with
a smoking history of <10 pack-years. They also had
to have had no hospital admissions for an exacerba-
tion and stable dosages of all pulmonary medica-
tions in the previous 4 weeks.

Exclusion criteria included: a history of clinically
significant diseases other than asthma; severe bron-
chial asthma with frequent nocturnal attacks or acute
exacerbations induced by recurrent bronchial infec-
tions several times per year; and recent respiratory
tract infection. Patients using B-blockers or oral
corticosteroids at variable dosages or a dosage great-
er than the equivalent of prednisone 10 mg/day were
excluded, as were women who were pregnant, breast
feeding or of childbearing potential and not using an
acceptable method of contraception.

Usual maintenance treatment, such as stable dos-
ages of inhaled corticosteroids, leukotriene modifi-
ers, inhaled cromoglycate/nedocromil and theophyl-
line preparations were permitted. Appropriate wash-
out periods were used before pulmonary function
tests. Long-acting B2-agonists were not permitted.

Study Design

This multicentre, randomised, double-blind
(within-device), parallel-group study was conducted
in Belgium, The Netherlands and South Africa, in
accordance with the Declaration of Helsinki and
Good Clinical Practice Guidelines. Local ethics
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19

committees approved the protocol and all patients
gave written informed consent.

During the 2-week run-in period all patients re-
ceived IB/FEN CFC-MDI (20ug/50ug per actua-
tion) two actuations four times daily. Patients need-
ing more than eight actuations of salbutamol rescue
medication on >3 consecutive days during run-in
were excluded from randomisation. The remaining
patients received one of five treatments for
12 weeks:

e Respimat® SMI IB 10ug/FEN 25ug one actua-

tion four times daily (Respimat® SMI 10/25)

e Respimat® SMI IB 20ug/FEN 50ug one actua-

tion four times daily (Respimat® SMI 20/50)

e CFC-MDI IB 20ug/FEN 50ug per actuation, two

actuations four times daily (pMDI 40/100)

e Respimat® SMI placebo, one actuation four
times daily (Respimat® SMI PLA)

e CFC-MDI placebo, two actuations four times
daily (pMDI PLA).

Randomisation was performed in blocks of eight
patients stratified by centre. The allocation of pa-
tients to each of the five groups was done in a ratio
of 2:2:2:1:1, so that the number in each active
treatment group was twice that in each placebo
group. Treatment was double-blind with respect to
drug dose but not to device, i.e. active and placebo
CFC-MDIs were identical in appearance, as were
active and placebo Respimat® SMI devices. Blind-
ing the study with respect to device by adopting a
double-dummy design was not done, because the
inhalation of excipients from both devices would
have made it impossible to assess any “switch ef-
fect” (see Assessments: Safety section) from CFC-
MDI to Respimat® SMI or to assess the incidence of
adverse events (AEs) caused by each device. Rescue
medication was salbutamol CFC-MDI (100ug per
actuation), two actuations as needed. Spacer use
with the study or rescue medication was not permit-
ted.

Assessments

Efficacy
The primary efficacy endpoint was the average
change in FEV| from test-day baseline on day 85,

Clin Drug Invest 2004; 24 (1)
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calculated as the area under the FEVi-time curve
between 0 and 6h (AUCo-6n). The AUCo-6h was
divided by 6 to allow the result to be expressed in
litres.

Secondary endpoints assessed were:

e the average change in FEV| from test-day base-
line assessed in the same way as described above,
but on days 1, 29 and 57

e peak increase in FEV (from test-day baseline)
e time to peak increase in FEV|

e onset and duration of therapeutic response (i.e. an
increase of 215% in FEV| over test-day baseline)

e forced vital capacity (FVC) on days 1, 29, 57
and 85

e weekly mean values of (a) pre-dose morning and
evening peak expiratory flow rate (PEFR), (b)
total inhaled rescue medication, and (c) day- and
night-time symptom scores.

Day- and night-time asthma symptoms were
scored on a scale from O to 4. On both scales, 0
represented no symptoms. For daytime symptoms, a
score of 4 represented symptoms that prevented the
patient attending work and engaging in all normal
activities, and for night-time symptoms, 4 represent-
ed “woke up most of the night” (more than three
times).

Safety

Safety variables recorded were: AEs, blood pres-
sure, pulse rate, 12-lead ECG, clinical laboratory
parameters (haematology, biochemistry and urinaly-
sis), and physical examination. Adverse events and
other observations that could possibly indicate ad-
ministration-related bronchoconstriction, such as a
fall of 215% in FEV| from test-day baseline, or
wheeze and cough shortly after inhalation of study
treatment, were recorded separately. The effect of
switching from a CFC-MDI to Respimat® SMI was
assessed by comparing PEFR, respiratory symp-
toms, use of rescue medication and respiratory AEs
during the first two weeks of randomised treatment
with the corresponding values during the 2-week
run-in.

© 2004 Adis Data Information BV. All rights reserved.
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Schedule of Assessments

The study comprised a screening visit (visit 1) at
the start of the 2-week run-in and visits 2-5 on
treatment days 1, 29, 57 and 85. At visit 1, the
following were recorded: demographic data,
medical history, physical examination (including
blood pressure and pulse rate), ECG, haematologi-
cal, blood biochemistry and urinalysis investiga-
tions, and plasma theophylline levels. Patients were
trained to use study inhalers and were also tested for
reversibility to salbutamol. At visits 2—5, pulmonary
function was tested (FEV| and FVC measured pre-
dose and 5, 15, 30, 60, 90, 120, 180, 240, 300 and
360 min post-dose), and AEs, pulse rate and blood
pressure were measured. Theophylline levels were
measured if screening levels were >5 pg/mL. Spiro-
metric testing on each test-day started between 7am
and 10am. Laboratory tests, physical examination
and ECG were repeated on day 85. Patients complet-
ed a daily diary card recording morning and evening
pre-dose PEFR, study and rescue medication use
and asthma symptom scores. Diary cards were re-
viewed at each visit to determine compliance,
changes in concomitant medication and AEs.

Statistical Analysis

The null hypothesis was that each IB/FEN dose
delivered via Respimat® SMI is therapeutically in-
ferior to that delivered by CFC-MDI by at least 0.1L
in average FEV| (AUCo-6h) after 12 weeks’ treat-
ment. To reject the null hypothesis, i.e. to show that
IB/FEN via Respimat® SMI was not inferior to IB/
FEN via CFC-MDI by at least 0.1 L, the lower 95%
confidence limit for the mean difference (Respi-
mat® SMI - CFC-MDI) would have to lie above
—0.1 L at the 2.5% significance level (used rather
than 5% as each Respimat® SMI dose was com-
pared separately to CFC-MDI). The choice of 0.1L
as the limit value to show inferiority was based on
responses observed to IB/FEN via Respimat® SMI
and pMDI in previous clinical trials (unpublished
data). A sample size of 528 (132 per active treatment
and 66 per placebo group) was sufficient to give
80% power to test each null hypothesis of inferiori-

ty.
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The primary endpoint was evaluated by analysis
of covariance (ANCOVA), using country and treat-
ment baseline as the covariates. Secondary analyses
were explanatory or confirmatory.

Data from patients for whom the baseline FEV
preceding the first dose of randomised treatment and
at least one post-dose FEV| were available consti-
tuted the intention-to-treat (ITT) population; the
per-protocol (PP) population excluded patients with
major protocol violations or protocol deviations that
potentially obscured treatment response. Primary
and secondary efficacy analyses were performed on
the PP population; the primary analysis was repeat-
ed for the ITT population. All patients in the
ITT population were included in the AE summaries.

Results

Of 866 patients enrolled, 235 were screening
failures (most inclusion/exclusion criteria failures).
Thus, 631 patients were randomised and received at
least one dose of study medication (ITT population).
The clinic spirometry PP population consisted of the
ITT population minus 49 patients with 70 protocol
violations, which were primarily concomitant med-
ication violations (n = 23), and pre-trial or run-in
exacerbations (n = 16). In total, 55 (8.7%) patients
failed to complete the study: AEs (n = 31), admini-
strative (n = 12, i.e. protocol non-compliance n = 35,
lost to follow-up n = 2, withdrawal of consent n = 5)
or other reasons (n = 12).

Baseline demographic and pulmonary function
characteristics were comparable across treatment
groups (table I). Median duration of asthma was
17 years. Average FEV| was 2.17L or 66% of
predicted and the mean FEV] increase following
salbutamol 200ug was 0.53L, or 26% of baseline
FEV . Pulmonary therapies taken within 6 weeks of
run-in were comparable between groups. During
treatment the use of inhaled corticosteroids, inhaled
cromoglycate or nedocromil, and oral xanthines re-
mained relatively stable. Baseline characteristics of
the PP population were similar to the ITT dataset.

Median treatment compliance from diary card
data was 100%. Two of the five patients who were
excluded from the per-protocol dataset for protocol

© 2004 Adis Data Information BV. All rights reserved.
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non-compliance had poor treatment compliance
(they took zero to two actuations per day over long
periods during the 12-week treatment phase).

Efficacy

Primary Endpoint

In the PP population, analysis of change in FEV
(AUCp-6h) on day 85 demonstrated that the differ-
ence between the adjusted means for Respimat®
SMI 20/50 and pMDI 40/100 was 0.016L (lower
2.5% CI —0.0416L; non-inferiority p < 0.001). For
Respimat® SMI 10/25 and pMDI 40/100, the differ-
ence was —0.011L (lower 2.5% CI —0.0699L; non-
inferiority p < 0.002) [figure 1]. The lower limit of
the CI for the treatment difference between
pMDI 40/100 and both Respimat® SMI doses being
above —0.1L indicates that both Respimat® SMI 10/
25 and 20/50 were therapeutically non-inferior to
pMDI 40/100. The supportive analysis of the pri-
mary endpoint on the clinic spirometry ITT dataset
gave comparable results. All active treatment groups
displayed similar time-response curves for FEV
with a rapid onset of action and a peak effect
after ~1h (figure 2 and table II).

Secondary Endpoints

Analysis of change in FEVi (AUCp-6h) on
days 1, 29 and 57 mirrored those of the primary
analysis on day 85; the values achieved in the three
active treatment groups on day 1 were maintained
on the other three test-days (figure 3). Respimat®
SMI 10725 and 20/50 were shown to be non-inferior
to pMDI 40/100 on all test-days (p < 0.001).

There was a negligible difference between the
two Respimat® SMI groups and the pMDI 40/100
group in peak FEV| values achieved (table III);
indeed, statistical analyses on all test-days showed
both Respimat® SMI doses to be non-inferior to
pMDI 40/100 (p < 0.005). The peak bronchodilator
effect of placebo on all test-days was much less than
that of IB/FEN (table III); this peak was also reached
consistently later than with IB/FEN (table II). A
therapeutic response (increase of 15% in FEV1 from
the test-day baseline) could only be measured in the
IB/FEN groups; onset and duration were broadly

Clin Drug Invest 2004; 24 (1)
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Table I. Demographic and baseline characteristics of intention-to-treat population (mean values unless otherwise indicated)

Parameter Respimat® SMI Respimat® SMI pMDI Respimat® pMDI Total
10ung/25ug 20ug/50ug 40ug/100ug SMI placebo placebo (n =631)
(n = 152) (n=161) (n = 159) (n=79) (n = 80)

Sex [M/F (n)] 79/73 76/85 71/88 36/43 37/43 299/332
Age [y (range)] 42.1 (18-67) 41.9 (17-70) 41.6 (19-68) 41.3 (18-68) 42.2 (20-66) 41.8 (17-70)
Smoking history (%)

never smoked 53.3 56.5 56.6 58.2 60.0 56.4

ex-smoker 46.7 43.5 43.4 41.8 38.8 43.4

smoker 0 0 0 0 1.3 0.2

pack-years (range) 5.7 (0.4-30) 6.5 (0.1-36) 6.0 (0.3-25) 6.4 (0.5-32) 6.2 (0.5-10) 6.1 (0.1-36)
Median duration of asthma 17.0 (0.5-60) 16.0 (0.08-65) 16.2 (0.17-65) 17.3 (0.17-60) 18.3 (0.08-61) 17.0 (0.08-65)
ly (range)]
FEV1 [L] (SD) 2.20 (0.66) 2.19 (0.64) 2.13 (0.61) 2.11 (0.60) 2.19 (0.65) 2.17 (0.63)
% predicted FEV4 (SD) 65 (11) 66 (11) 66 (12) 64 (12) 66 (11) 66 (11)
FEV1 reversibility [L] (SD) 0.53 (0.23) 0.53 (0.28) 0.52 (0.27) 0.55 (0.29) 0.54 (0.28) 0.53 (0.27)
FEV1 reversibility [%] (SD) 26 (12) 25 (12) 26 (13) 27 (14) 26 (16) 26 (13)
Pulmonary therapies taken
within 6 weeks of run-in (%):

inhaled corticosteroids 84 87 84 90 86 86

inhaled B-agonists

long-acting 24 28 35 23 23 28
short-acting 89 81 82 76 83 83
oral xanthines 7 9 13 9 13 10
others? 0-8 <1-12 0-9 0-9 0-8 <1-8

a Inhaled anticholinergics, inhaled B-agonists plus inhaled anticholinergics, inhaled cromoglycate and inhaled nedocromil, oral corticosteroids, oral 3-agonists, oral
antihistamines, leukotriene antagonists.

F = female; FEV1 = forced expiratory volume in 1 second; M = male; pMDI = pressurised metered-dose inhaler; SMI = Soft Mist™ Inhaler.
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similar in these three groups (table II). FVC time
profiles showed similar trends to those for FEV
(data not shown).

Diary data showed that morning and evening
PEFRs were stable throughout the study in all
groups. All groups showed a small increase in res-
cue medication use during the study compared with
baseline (end of the run-in period); this increase was
slightly greater with placebo than with active treat-
ment. Night-time symptom scores were slightly
lower at the end of the study than at baseline but
there was very little difference between treatments.
This pattern was repeated for daytime symptoms,
although from week 5 until the end of the study, the
scores were consistently a little higher in the pMDI
PLA group than the other groups.

For those patients who switched from using
CFC-MDI during the 2-week run-in to Respimat®
SMI in the first 2 weeks of randomised treatment,
comparison of morning and evening PEFR and res-
cue medication use between these two periods did
not demonstrate any switch effect.

Safety and Tolerability

The safety profiles of Respimat® SMI 10/25 and
20/50 were comparable to those of pMDI 40/100,
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Respimat® SMI 10ug/25ug - pMDI 40ug/100ug
Respimat® SMI 10ug/25ug - Respimat® placebo
Respimat® SMI 20pg/50ug - pMDI 40pug/100pg
Respimat® SMI 20ug/50ug - Respimat® placebo
Respimat® SMI 20pg/50pg - Respimat® SMI 10ug/25ug
pMDI 40/100 - pMDI placebo
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Fig. 1. Difference between treatments in bronchodilator response
to ipratropium bromide/fenoterol (change in forced expiratory vol-
ume in 1 second [FEV1] from test-day baseline on day 85, calculat-
ed as the area under the FEVi-time curve between 0 and 6h
[AUCo-6h]) in adults with asthma. Differences shown (mean and
95% confidence intervals) are those between each Respimat® Soft
Mist™ Inhaler (SMI) group and the pressurised metered-dose inhal-
er (pMDI) group, and are adjusted for country and treatment base-
line (pre-dose FEV1 on day 1). Data shown are from the per-
protocol population (n = 436, active treatments only). Non-inferiority
is proven if the lower confidence limit lies above —0.1L (the value
indicated by the horizontal dotted line).

Respimat® SMI PLA and pMDI PLA. Overall, the
incidence of AEs was slightly higher with Respi-

Respimat® SMI 10pg/25ug (n = 139)
Respimat® SMI 20ug/50ug (n = 148)
pMDI 40ug/100pg (n = 149)
Respimat® placebo (n = 76)

pMDI placebo (n = 70)

3 4 5 6

Time after dosing (h)

Fig. 2. Change in forced expiratory volume in 1 second (FEV1) from test-day baseline over the first 6 hours after dosing with ipratropium
bromide/fenoterol or placebo, delivered via Respimat® Soft Mist™ Inhaler (SMI) or pressurised metered-dose inhaler (pMDI) on day 85 in
adults with asthma. Data shown are mean values adjusted for country and treatment baseline (pre-dose on day 1) for the per-protocol

population (n = 582).
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Table Il. Effects of ipratropium bromide/fenoterol and placebo via Respimat® SMI and CFC-MDI

Day Respimat® SMI  Respimat® SMI  pMDI Respimat® pMDI
10ug/25ug 20ug/50ug 40ug/100ug SMI placebo placebo
Median time to peak response (min)
day 1 60 90 60 90 920
day 29 60 60 60 120 120
day 57 60 60 60 120 90
day 85 60 60 120 90
Median onset of therapeutic response (min)
day 1 14 13 10
day 29 18 11 14
day 57 22 12 13
day 85 18 11 10
Median duration of therapeutic response (min)
day 1 127 165 138
day 29 154 169 108
day 57 113 135 117
day 85 124 155 124

CFC = chlorofluorocarbon; pMDI = pressurised metered-dose inhaler; SMI = Soft Mist™ Inhaler.

mat® SMI 10/25 (66.4%) and 20/50 (64.0%) than
with  pMDI  40/100 (58.5%), Respimat®
SMI PLA (58.2%) and pMDI PLA (57.5%). The
number of patients reporting any adverse events,

B Respimat® SMI 10ug/25ug (n = 139)
A Respimat® SMI 20pg/50ug (n = 148)
¥ pMDI 40ug/100ug (n = 149)
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Fig. 3. Mean values of AUCo-6h on the four test-days. AUCo-6h
expresses the average change in forced expiratory volume in
1 second (FEV1) from test-day baseline during the 6 hours after
dosing with ipratropium bromide/fenoterol via Respimat® Soft
Mist™ Inhaler (SMI) or pressurised metered-dose inhaler (pMDI).
Values are adjusted for country and treatment baseline (pre-dose
on day 1) for the per-protocol population (n = 582).
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and the incidence of the eight most commonly re-
ported events, are shown in table IV.

Except for headaches and influenza-like symp-
toms, the most commonly reported AEs (>3% of
patients) were associated with the respiratory sys-
tem. The most common AE in the active treatment
groups was asthma exacerbation, which was slightly
more frequent in the Respimat® SMI 10/25 and 20/
50 groups than in the active pMDI or placebo
groups. The frequency of AEs considered to be
treatment-related was generally low across all
groups (from 3.8% of the pMDI PLA group to 9.3%
of the Respimat® SMI 20/50 group). Most AEs were
of mild or moderate intensity. A slightly higher
incidence of severe AEs (primarily asthma exacer-
bations) was observed in the Respimat® SMI 20/50
group (11.2%) compared with the four other treat-
ment groups (6.3-7.6%).

A total of 31 patients (4.9%) discontinued treat-
ment because of AEs; for most patients (n = 24) this
was because of worsening asthma (Respimat® SMI
10/25, 9; Respimat® SMI 20/50, 7; pMDI 40/100, 5;
Respimat® SMI PLA, 1; pMDI PLA, 2); other pa-
tients had unexpected worsening of other pre-ex-
isting disease (n = 2), or other AEs (5). The inci-
dence of discontinuations because of AEs was

Clin Drug Invest 2004; 24 (1)
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slightly higher in the Respimat® SMI 10/25 (7.2%)
and 20/50 groups (6.2%).

Serious AEs occurred in 18 patients (19 events):
Respimat® SMI 10/25 (n = 10), Respimat® SMI 20/
50 (5), pMDI 40/100 (2) and Respimat® SMI PLA
(1). Events were primarily asthma exacerbations
(n = 8); other events included: back pain (2), chole-
cystitis (2), influenza-like symptoms (2) and other
events (5). No serious AEs were considered to be
related to the study drug and there were no deaths.

The occurrence of a switch effect was also as-
sessed by comparing the change in the incidence of
respiratory AEs after patients switched from IB/
FEN via CFC-MDI during the run-in to IB/FEN via
Respimat® SMI. The incidence of such AEs (espe-
cially asthma exacerbations and bronchitis) during
the first 14 days of randomised treatment in the two
groups receiving IB/FEN via Respimat® SMI was
up to twice as high as during the run-in period.
However, this 2-fold increase was also seen in the
pMDI 40/100 group (in whom no treatment switch
had taken place). The incidence of respiratory AEs
fell slightly in those who switched to Respimat®
SMI PLA, and fell by 75% in those who switched to
pMDI PLA. There were no clinically significant
differences between groups with regard to vital sig-
ns, physical examination or laboratory parameters.

Administration-related bronchoconstriction was
not evident in any of the patients taking IB/FEN, but
aggravated bronchospasm within 30 minutes of in-
halation of study treatment was spontaneously re-
ported in a pMDI PLA recipient.

25

Discussion

The aim of this study was to compare the efficacy
and safety of IB/FEN delivered from Respimat®
SMI with that from a conventional CFC-MDI in
patients with asthma. The results showed that, de-
spite a 2- to 4-fold reduction in the nominal dose,
IB/FEN delivered from Respimat® SMI was as ef-
fective and well tolerated as when delivered from a
conventional pMDI.

Since the average therapeutic dosage of IB/FEN
via CFC-MDI is 40ug/100ug four times daily, this
was chosen for the active control group. Based on
the results from dose-ranging,!'%!?! cumulative dose-
responsel’> 18 and deposition studies,®?! the dosages
chosen for the two Respimat® SMI treatment arms
were a quarter and a half of the pMDI dosage.
Indeed, Respimat® SMI allows effective treatment
with only one actuation compared with two with the
CFC-MDI. Although the currently marketed pMDI
formulation of IB/FEN is used “as required” for the
treatment of asthma, our study used a continuous
administration regimen to evaluate the safety of the
new formulation in more detail, given that in every-
day practice some patients might use the product in
this way if their symptoms became more severe.
The use of this regimen is not intended as an en-
dorsement of continuous therapy with IB/FEN for
patients with asthma. However, because the bron-
chodilator response seen on day 1 was maintained
after 12 weeks’ continuous therapy with IB/FEN,
there is no evidence that any tolerance to the effect
of this combination of drugs occurs.

Results from the analysis of the primary efficacy
endpoint clearly demonstrated that both Respimat®
SMI 10/25 and 20/50 were therapeutically non-in-

Table Illl. Adjusted® mean peak increase in forced expiratory volume in 1 second from test-day baseline on all four test-days (L).
Comparison of ipratropium bromide/fenoterol and placebo via Respimat® SMI and CFC-MDI

Day Respimat® SMI Respimat® SMI pMDI Respimat® pMDI
10ug/25ug 20ug/50ug 40ug/100ug SMI placebo placebo

1 0.519 0.559 0.520 0.207 0.253

29 0.537 0.540 0.518 0.244 0.283

57 0.496 0.503 0.482 0.230 0.247

85 0.498 0.521 0.506 0.215 0.240

a Adjusted for pooled country and treatment baseline.

CFC = chlorofluorocarbon; pMDI = pressurised metered-dose inhaler; SMI = Soft Mist™ Inhaler.

© 2004 Adis Data Information BV. All rights reserved.
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Placebo

via CFC-MDI
(n = 80)

46 (57.5)

~ o~ o~ o~ o~

Placebo via Respimat®

SMI
(n=79)

46 (58.2)
3(3.8)
11 (13.9)

14 (17.7)

—~ o~ o~ =~ o~

IB/FEN 40ug/100ug
via CFC-MDI

(n = 159)

93 (58.5)

19 (11.9)

13 (8.2)

17 (10.7)

N -

IB/FEN 20pg/501g
via Respimat® SMI
(n =161)

103 (64.0)

~ o~ o~ o~ o~ o~

152)
31 (20.4)
1.2)

17 (1
1

IB/FEN 10pg/25ug

via Respimat® SMI

(n
101 (66.4)

asthma exacerbation
upper respiratory tract infection
influenza-like symptoms

headache
rhinitis
bronchitis
dyspnoea
pharyngitis

Table IV. Number of patients reporting adverse events (AEs) during randomised treatment with ipratropium bromide (IB) plus fenoterol (FEN) via Respimat® Soft Mist™ Inhaler
(SMI) or chlorofluorocarbon metered-dose inhaler (CFC-MDI) in adults with asthma (safety population; n = 631). The “most common AEs” were defined as those reported by >3% of

patients in at least one treatment group. AEs were described by the WHO preferred term

No. of patients (and % of total)
reporting at least one AE
Total with any adverse event

Most common AEs

© 2004 Adis Data Information BV. All rights reserved.
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ferior to pMDI 40/100. This conclusion was sup-
ported by the results for the secondary efficacy
parameters. These results build on those of dose-
ranging studies in patients with asthma.!'>!”) Thus,
Maesen et al. found that fenoterol 12.5 and 25ug
administered via Respimat® SMI were therapeuti-
cally equivalent to 100ug delivered via CFC-
MDI.1" Goldberg et al. showed that, although thera-
peutic equivalence could not be demonstrated statis-
tically, the two single doses administered via Respi-
mat® SMI that came closest to therapeutic equiva-
lence to IB/FEN 40/100 via CFC-MDI were 1B/
FEN 5/12.5 and 10/25.1)

The design of the study could have been im-
proved by including a second (lower) dose level for
the CFC-MDI, as the 40ug/100ug dosage might
have been on the plateau of the dose-response curve,
and half this dosage delivered from the CFC-MDI
might have been equally effective. However, when
comparing the delivery of a single dose of IB/FEN
40ug/100ug from the CFC-MDI with that from the
new HFA-MDI in patients with asthma, Maesen and
co-workers showed not only that the two devices
were therapeutically equivalent, but that a dose-
response relationship was evident from 20ug/50ug
to 80ug/200ug via HFA-MDL.?Y! In addition, in the
study by Goldberg et al., a dose-response relation-
ship (FEV1 [AUCo-6h]) was demonstrated across
the range of IB/FEN doses delivered by Respimat®
SMI up to a dose of 80ug/200ug."?! The 40ug/
100pg dosage level for the CFC-MDI treatment arm
was chosen because this is the most commonly used
bronchodilator dose in practice. The aim of our
study was to confirm the trend established in earlier
studies on IB and FEN (either alone or in combina-
tion), i.e. that a patient can obtain the same
bronchodilator efficacy as from the pMDI 40ug/
100ug dosage by delivering a half or a quarter of this
dosage via Respimat® SMIL

Overall, the tolerability and safety profile of 1B/
FEN when delivered via Respimat® SMI was com-
parable to that when delivered via CFC-MDI. The
safety profiles of IB and FEN (alone and in combi-
nation) delivered via Respimat® SMI in dose-rang-
ing and cumulative-dose studies in asthma patients

Clin Drug Invest 2004; 24 (1)
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are very similar to those seen when these drugs are
delivered via pMDIs!!15 and in longer-term studies
in patients with COPD.?!22] The incidence of all
adverse events, and of asthma exacerbations, was
higher in the Respimat® SMI active treatment
groups, and this may have been responsible for the
higher discontinuation rate in these groups. How-
ever, it is not possible to conclude that the differ-
ences in incidence seen in our study represent a real
difference in tolerability between drug delivered via
the new device and via CFC-MDI. Because of the
small number of patients in this study, there was
insufficient power to detect clinically significant
differences between treatment groups in the overall
incidence of AEs, and the incidence of specific AEs
such as asthma exacerbation, or discontinuation
rates; no such statistical analysis was therefore done.
In two studies similar to ours, in which the effect of
IB/FEN in these two devices was compared in pa-
tients with COPD and in children with asthma,[?2-23]
no differences in tolerability were shown. The
Respimat® SMI formulation contains a stabilising
agent (ethylene diamine tetra-acetic acid) and a pre-
servative (benzalkonium chloride), which have been
reported to cause bronchoconstriction when admin-
istered separately,?*20 albeit at much larger doses
than that contained in a single actuation from Respi-
mat® SMI. In our study, no patient receiving active
or placebo treatment via Respimat® SMI reported
any event that indicated administration-related bron-
choconstriction.

Concern has been expressed over possible ad-
verse effects of changing the propellant/formulation
in inhalers, the so-called ‘switch’ effect. A compari-
son of the first 2 weeks’ randomised treatment ver-
sus run-in showed no reductions of morning or
evening PEFR or increases in rescue medication use
when patients were changed from a CFC-MDI to
propellant-free Respimat® SMI. The increase in
respiratory AEs in the two groups who received 1B/
FEN via Respimat® SMI cannot be explained by a
switch effect, since the incidence also increased in
those who were randomised to pMDI 40/100, and
fell slightly in those who were randomised to place-

© 2004 Adis Data Information BV. All rights reserved.
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bo via Respimat® SMI. A possible reason for the
increased incidence in the three active treatment
groups is that according to the study protocol, pa-
tients who developed exacerbations during run-in
were excluded from the randomised treatment
period and also from the analysis of any switch
effect.

Conclusion

In conclusion, these results demonstrated that IB/
FEN 10pg/251g and 20ug/50ug administered four
times daily via Respimat® SMI produced bron-
chodilator responses comparable to that achieved
with 40ug/100ug four times daily via a CFC-MDI.
Hence, Respimat® SMI enables a 2- to 4-fold reduc-
tion of the daily dosage of IB/FEN without loss of
therapeutic efficacy and with a similar safety pro-
file. Respimat® SMI may therefore be a useful alter-
native to pMDIs for the administration of inhaled
drug therapy in asthma.

Acknowledgements

This study was sponsored by Boehringer Ingelheim. The
sponsor and principal author declare that the study has not
been biased as a result of the support so given.

The authors would like to thank their fellow investigators
from Belgium, the Netherlands and South Africa for their
help with this study:

Belgium: Dr JL Aumann, Dr P Driesen, Dr P Gris, Dr J
Machiels, Dr H Slabbynck, Dr I Stappaerts, Dr J Verhaert and
Prof. P Vermeire.

The Netherlands: Dr R Aalbers, Dr JPHM Creemers, Dr
ME Eland, Dr WBM Evers, Dr SIM Gans, Dr APM Greef-
horst, Dr AJ van Harreveld, Dr JLM van Helmond, Dr JHLM
van Kasteren, Dr AF Kuipers, Dr J van Noord, Dr HR Pasma,
DrJ Prins, Dr R Rammeloo, Dr AJM Schreurs, Dr H Sinnighe
Damsté, Dr AP Sips, Dr PI van Spiegel and Dr J Westbroek.

South Africa: Prof. ED Bateman, Dr LG Herbst, Prof. J
Joubert, Dr MC Kamdar, Dr U Lalloo, Dr M van der Linden,
Dr J Terblanché, and Dr JJ Viljoen.

The authors would also like to acknowledge the help of
the following co-investigators: Dr PM van der Berg, Dr
EJFM ten Berge, Dr AMG Hendriks, Dr I Roussouw, Dr E
Janssens, Dr PB Luursema, Dr H Nell, Dr NJJ Schlosser, Dr
FMIJ Simons, Dr HH Timmer, Dr MW Verheul, Dr NC van
Walree and Dr HJ van der Woude.

Clin Drug Invest 2004; 24 (1)



28

10.

11.

15.

. Newman SP, Brown J, Steed KP, et al.

References

. Pavia D. Efficacy and safety of inhalation therapy in chronic

obstructive pulmonary disease and asthma. Respirology 1997;
2 Suppl. 1: S5-10

. Duerden M, Price D. Training issues in the use of inhalers. Dis

Manage Health Outcomes 2001; 9: 75-87

. Létvall J, O’Byrne P. Targeting drugs to the airways by differ-

ent inhalation devices: role of deposition characteristics. Bio-
drugs 1999; 12: 279-89

. Zierenberg B, Eicher J, Dunne S, et al. Boehringer Ingelheim

Nebulizer BINEB®: a new approach to inhalation therapy.
Respir Drug Deliv 1996; 5: 187-93

. Zierenberg B. Optimizing the in vitro performance of Respimat.

J Aerosol Med 1999; 12 Suppl. 1: S19-24

. Hochrainer D, Holz H. Comparison of cloud velocities delivered

from Respimat® soft mist inhaler or MDIs [abstract]. J Aerosol
Med 2001; 14: 386: P1-5

. Newman SP, Steed KP, Reader SJ, et al. Efficient delivery to

the lungs of flunisolide aerosol from a new portable hand-held
multidose nebuliser. J Pharm Sci 1996; 85: 960-4

. Steed KP, Towse LJ, Freund B, et al. Lung and oropharyngeal

depositions of fenoterol hydrobromide delivered from the pro-
totype III hand-held multidose Respimat® nebuliser. Eur J
Pharm Sci 1997; 5: 55-61

Lung deposition of
fenoterol and flunisolide delivered using a novel device for
inhaled medicines: comparison of Respimat® with convention-
al metered-dose inhalers with and without spacer devices.
Chest 1998; 113: 957-63

Littner M, Taylor JR, Ghafouri M, et al. A dose ranging study of
ipratropium bromide solution delivered via a novel soft mist
inhaler in patients with chronic obstructive pulmonary disease
(COPD) [abstract]. Eur Respir J 2000; 16 Suppl. 31: 55S

Van Noord JA, Smeets JJ, Creemers JP, et al. Delivery of
fenoterol via Respimat®, a novel ‘soft mist’ inhaler. Respira-
tion 2000; 67: 672-8

. Goldberg J, Freund E, Beckers B, et al. Improved delivery of

fenoterol plus ipratropium bromide using Respimat® com-
pared with a conventional metered dose inhaler. Eur Respir J
2001; 17: 225-32

. Frolund L, Madsen F, Svendsen UG, et al. Comparison of two

aerosols containing both fenoterol and ipratropium in a high
(Duovent) and low (Berodual) concentration, respectively.
Respiration 1986; 50 Suppl. 2: 270-3

. Philip-Joet F, Reynaud-Gaubert M, Jirou-Najou JL, et al. Com-

parison of Berodual and salbutamol in asthma: a multicenter
evaluation. Respiration 1990; 57: 379-83

Kunkel G, Magnussen H, Bergmann K-C, et al. Respimat (a
new Soft Mist Inhaler) delivering fenoterol plus ipratropium
bromide provides equivalent bronchodilation at half the cumu-
lative dose compared with a conventional metered dose inhaler
in asthmatic patients. Respiration 2000; 67: 306-14

© 2004 Adis Data Information BV. All rights reserved.

20.

21.

22.

23.

24.

25.

26.

. Maesen FPV, van Noord JA, Smeets JJ, et al.

Vincken et al.

. American Thoracic Society. Standards for the diagnosis and

care of patients with chronic obstructive pulmonary disease
(COPD) and asthma. Am Rev Respir Dis 1987; 136: 225-44

. Quanjer PH, Tammeling GJ, Cotes JE, et al. Lung volumes and

forced ventilatory flows. Report of working party standard-
isation of pulmonary lung function tests: European Com-
munity for Steel and Coal. Eur Respir J Suppl 1993; 16: 5-40

. Tacono P, Velicitat P, Guemas E, et al. Improved delivery of

ipratropium bromide using Respimat (a new soft mist inhaler)
compared with a conventional metered dose inhaler: cumula-
tive dose response study in patients with COPD. Respir Med
2000; 94: 490-5

Dose-range
finding study comparing a new soft mist inhaler with a conven-
tional metered dose inhaler (MDI) to deliver fenoterol in
patients with asthma [abstract]. Eur Respir J 1997; 10 Suppl.
25: 128s

Maesen FPV, Greefhorst LPM, Smeets JJ, et al. Therapeutic
equivalence of a novel HFA134a-containing metered-dose in-
haler and the conventional CFC inhaler (Berodual®) for the
delivery of a fixed combination of fenoterol/ ipratropium bro-
mide. Respiration 1997; 64: 273-80

Hodder R, Dzyngel B, Fagan NM, et al. Comparison of the
long-term efficacy and safety of ipratropium bromide (IB)
delivered by a new soft mist inhaler (SMI) versus conventional
metered dose inhaler (MDI) in COPD patients [abstract]. Eur
Respir J 2001; 18 Suppl. 33: 69s

Kilfeather SA, Ponitz HH, Beck E, et al. Comparison of the
efficacy and safety of ipratropium bromide (IB)/fenoterol
hydrobromide (FEN) delivered by a new soft mist inhaler
(SMI) or a conventional metered dose inhaler (MDI) in COPD
patients [abstract]. Eur Respir J 2001; 18 Suppl. 33: 70s

Von Berg A, Jeena PM, Soemantri PA, et al. Efficacy and safety
of ipratropium bromide plus fenoterol inhaled via Respimat®
Soft Mist™ Inhaler versus a conventional metered dose inhaler
plus spacer in children with asthma. Pediatr Pulmonol. In press

Miszkiel KA, Beasley R, Rafferty P, et al. The contribution of
histamine release to bronchoconstriction provoked by inhaled
benzalkonium chloride in asthma. Br J Clin Pharmacol 1988;
25: 157-63

Zhang YG, Wright WJ, Tam WK, et al. Effect of inhaled
preservatives on asthmatic subjects: II. Benzalkonium chlo-
ride. Am Rev Respir Dis 1990; 141: 1405-8

Beasley R, Fishwick D, Miles JF, et al. Preservatives in

nebulizer solutions: risks without benefit. Pharmacotherapy
1998; 18: 130-9

Correspondence and offprints: Dr Walter Vincken, Respira-

tory Division, Academic Hospital, University of Brussels,
101 Laarbeeklaan, 1090 Brussels, Belgium.
E-mail: walter.vincken@az.vub.ac.be

Clin Drug Invest 2004; 24 (1)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


