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Bronchial asthma is currently one of the most frequent
chronic diseases of the respiratory system. There are nearly 4
million people with asthma in Poland [1]. The origin of
asthma is chronic inflammation of the airways, which causes
bronchial hyperreactivity and symptoms of bronchial asthma.
Therefore, the basis for therapy are inhaled glycocorticoste-
roids, which are considered to be the strongest anti-inflam-
matory drugs, and which are recommended for all forms of
chronic asthma, irrespective of aetiology and control [2].

Fluticasone distinguishes itself from other inhaled glyco-
corticosteroids by its high affinity with intracellular glycocor-
ticosteroid receptor (18 times higher than dexamethasone),
and its high lipophilic nature, which results in strong and
long-lasting activity of the drug in the bronchi. Simultaneously,
fluticasone demonstrates a very poor bioavailability from the
oral cavity and alimentary tract (< 1%), it binds rapidly and in

large proportion with plasma protein, and it comes under
first-pass effect in the liver, which significantly reduces the
risk of systemic side-effects [3].

The aim of the present study was to evaluate the efficacy
and safety of a new formulation of fluticasone propionate at a
dose of 125 and 250 pg administered twice a day (BID) for
12 weeks, compared to the original fluticasone DPI 500 in
patients with chronic moderate asthma.

Material and methods

The study was a Phase I1I type and was designed as a mul-
ticentre (23 centres: 16 in Poland and 7 in Ukraine), random-
ized, open-label, parallel-group and positive control study.
The centres received consent to the study from local Bioethics
Conmiissions. The scheme of the study is presented in
Figure 1.

Active period

Fluticasone 125 uig BID

Screening
period
Fiuticasone 500 b.i.d 2
L
Week -2 0 2 1 8 12
Visit 1 2 3 4 5 6

Figure 1. The scheme of the study
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The study groups

The following criteria for participation in the study were
applied:

1. People of both sexes, from 18 to 70 years of age.

2. Moderate bronchial asthma diagnosed at least 3 months
prior to the first visit.

3. Reversibility of airway obstruction (increase in FEV of at
least 12% after administration of 400 pg of salbutamol) shown
during the first visit.

4. Predicted FEVI value in the range 50 to 85% during the
first and sub—sequent visit

5. Ability to follow the procedures of the study, including
the use of inhalators, peak expira—tory flow gauge and spi-
rometry.

6. Failure to use short-acting (32-agonist at least 6 hours
before visits at the centre.

7. Deliberate consent to participation in the study.

8. The use of an efficient contraceptive method by women
of reproductive age and negative pregnancy test of serum dur-
ing the first visit, and of urine during a randomized visit.

Exclusion criteria:

1. Grave, life-threatening bronchial asthma or hospitaliza-
tion due to exacerbation of asthma for 3 months prior to the
first visit.

2. Uncontrolled or untreated clinically significant immu-
nological, hormonal, haematolo- gical, psychiatric or neuro-
logical disorders, hepatopathy, nephropathy, diseases of the
alimentary system or neoplasms.

3. The presence or history of cardiac dysrhythmia and diag-
nosed diseases of cardiovascular system, including coronary
heart disease, circulatory failure and uncontrolled arterial
hypertension (diastolic pressure >95 mm Hg).

4. Infection of the respiratory system requiring antibiotic
therapy 8 weeks before the first visit.

5. Significant diseases of the respiratory system other than
asthma.

6. Smoking more than 10 cigarettes/24h or more than 10
pack-years in their history.

7. Seasonal asthma or history of seasonal exacerbations of
asthma.

8. The use of banned drugs.

9. Participation in another clinical trial 3 months prior to
the first visit.

10. Other diseases or factors that, in the opinion of the
researcher, may disrupt participation in the study.

11. Hypersensitivity or allergy to the drugs used in the study.

12. Diabetes.

13. Irregular PEF measurements and taking of the studied
drugs (more than 20% of measurements omitted or doses of
the studied drug not taken).

14. The use of systemic steroids 8 weeks prior to the first
visit.

The scheme of the study

The active period of the study lasted 12 weeks and was pre-
ceded by a 2-week screening period, during which patients
were given placebo (single -blind study). On the first day of
the active period participants were randomly assigned to one
of the three therapeutic arms. In the first arm patients were
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administered fluticasone 125 pg b.i.d through new generation
cyclohaler, in the second one — fluticasone 250 pg BID also
through new generation cyclohaler, in the third one — flutica-
sone DPI 500 BID. Only doses administered through new
generation cyclohaler were double-blinded. Each patient had
6 planned visits during the study.

The drugs used in the study

During the initial period, patients inhaled capsules with
placebo through a metered-dose, new generation cyclohaler,
Fantasmino.

During the active period the studied drug, fluticasone, was
administered through a new generation cyclohaler,
Fantasmino, at doses of 125 pg (Flutixon 125 ug) or 250 pg
(Flutixon 250 pg).

Thereferencedrugwas Flutykazon Disc 500(GlaxoSmithKline).

Theemergencydrugwas Ventolin 100 “g (GlaxoSmithKline).

Administration of the studied drug

Each drug was administered twice a day (in the morning
and in the evening). The number of used capsules of the stud-
ied fluticasone and the doses of original fluticasone DPI was
registered in the documentation during each visit. A criterion
for continuation of the study was administration of > 80% of
the doses of the drug.

Efficacy evaluation

The aim of the study was to evaluate the clinical efficacy of
a new formulation of fluticasone at doses of 125 and 250 ug
BID in comparison to the reference drug, fluticasone DPI
500 BID. We intended to demonstrate that the new formula-
tion of the drug at the studied doses is as effective as the refer-
ence drug.

The primary endpoint was a mean change in morning PEF
during 12 weeks of therapy (from the initial value — TO, to
the value in the 12" week — T12). The initial value was the
mean of 14 days of the screening period. A mean PEF was
calculated during the 6th visit, from all data collected between
the 5th and 6th visit.

Secondary endpoints were:

A. mean change in evening PEF (T0:T12);

B. mean change in FEVI (T0:T12);

C. mean change in overall intensification of asthma symp-
toms (TO0:T12). The following asthma symptoms were
assessed: whistling rales, cough and dyspnoea on a scale from
0 — lack of symptoms up to 3 — serious symptoms;

D. sleep disorders due to asthma (T0:T12);

E. use of the emergency drug (T0:T12).

Safety evaluation

The secondary aim of the study was to evaluate the safety of
new formulation of fluticasone at doses used in the study and
to compare it with the safety profile of the reference drug.

The safety of the drugs was evaluated through the analysis
of the occurrence and nature of adverse events, the frequency
and reasons for withdrawal from the study, vital parameters,
deviations from physical examination and laboratory investi-
gation results. In the subgroup consisting of 45 people
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(15 people from each therapeutic arm) morning Cortisol
concentration in serum and in a 24-hour urine collection was
determined.

Statistical analysis

Values of P < 0.05 were assumed as statistically significant.
Clinical efficacy measured in a primary variable was compared
between the groups by using the ANOVA model. As criterion
for not smaller efficacy of the two Hoses of fluticasone 125 pg
b.i.d and 250 pug BID, compared to the reference therapy, was
assumed the condition. where the lower limit of a bilateral
95% confidence interval for the difference of a mean change
in morning PEF between the studied therapies, was above
15L/min in both intention-to-treat and per protocol analyses.

Secondary endpoints — change in evening PEF was anal-
ysed similarly to morning PEF, whereas the remaining param-
eters were analysed by using ANOVA: changes of a given
parameter between initial data and endpoint were compared.

The frequency of patients’ withdrawal from the study in
different groups was compared with the use of Kaplan-Meier
analysis.

The analysis of adverse events was carried out with the help
of descriptive statistics and tests for qualitative data analysis.

Additional analysis was made in the subgroup, where the
Cortisol levels in serum and urine were assessed. The change
was assessed with the ANOVA method.

The size of the study group

It was calculated that the availability of complete data from
100 patients from each therapeutic group, with standard
deviation from morning PEF 50 L/min. will allow finding a
statistically significant difference in change in morning PFF
hy 15 1/min. with an 80% force and a 5% level of significance
for paired comparisons.

Results

Characteristics of the study groups

A total of 457 patients were included in the study. Of these,
356 patients made the study group in accordance with the
protocol (per protocol group, PP). Intention-to-treat analysis
(ITT group) included 376 patients who were all randomized
and treated with at least one dose of the studied drug. A

Table 1
Characteristic of therapeutic groups
Fluticasone Fluticasone Fluticasone P
new generation new ge- neraton DPI 500
cyclohaler 125 cyclohaler 250

Number of patients 127 125 124 -
Women/men 82/45 78/47 70/54 -
Age (years) mean + SD 42.26 + 12.9 42.57 + 13.33 42.57 + 13.80 0.2751
Height (cm) mean + SD 167.53 + 8.49 168.9 + 10.18 168.9 + 13.12 0.4923
Weight (kg) mean + SD 74.18 £ 14.03 74.86 + 14.69 74.86 + 15.79 0.8544
Tobacco smokers 22 21 20 0.9683
Cardiac activity/min 71.99 £7.94 72+75 72 £7.43 0.5694
Systolic pressure mm Hg 126 + 44 122.58 + 9.48 124.49 + 10.08 0.3022
Diastolic pressure mm Hg 79.12 77.32 +7.09 78.15 0.531
Respiratory rate/min 16.76 17.07 +2.23 16.92 0.4917
FEV1 (L) mean + SD 2.2 +0.59 2.25+0.63 2.26 £ 0.62 0.3342
FEV1% PREDICTED mean + SD 71.31 £9.35 70.16 £ 9.42 71.16 £ 8.37 0.491
AFEV1% (reversibility test) 24.75 £ 13.13 25.3 + 12.59 25.97 + 12.97 -
FVC (L) mean + SD 3.25+0.88 3.37£0.94 3.37 £ 0.92 0.4659
mPEF (L/min) mean + SD 357 + 94.03 360.56 + 80.92 369.68 + 109.96 0.5771
ePEF (I/min) mean + SD 371.10 £ 93.13 378.62 + 80.33 385.02 + 108.56 0.5078
Whistling rales mean pkt + SD 1.18 £ 0.7 1.12 £+ 0.73 1.07 + 0.68 0.4704
Cough mean pkt + SD 1.1 +£0.68 1.0+£0.73 0.98 + 0.65 0.3376
Dyspnea mean pkt + SD 1.38 £ 0.65 1.37 £ 0.69 1.25 + 0.69 0.2392
Sleep disorders mean pkt + SD 1.84 + 0.66 1.81 + 0.66 1.76 + 0.63 0.6068
Emergency drug mean N/d + SD 3.88 + 3.22 3.67 + 3.44 3.83 + 3.53 0.7546
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description of patients in the separate therapeutic groups is
presented in Table 1. Randomization of patients is presented
in Figure 2. In all patients the use of the studied drug and the
number of PEF measurements was more than 80%.

Efficacy evaluation

Primary endpoint — a mean change in morning PEF after
12 weeks of therapyln PP and ITT analyses, a mean change in
morning PEF at the end of the treatment period, compared to
the initial period, was statistically significant in all therapeutic
groups. No significant differences concerning the mean
change in morning PEF between the groups were observed
during the 12th week of the therapy, or during the whole
period of treatment. A comparable efficacy of fluticasone 125
and 250 BID, compared to the reference chug, was demon-
strated after 12 weeks of the therapy as well as during the
whole period of treatment (Table 2).

However, in both PP and ITT analyses, a tendency towards
improvement in mPEF was observed in the group treated with
fluticasone 250, compared to patients treated with fluticasone
125 (Table 3).

Secondary endpoints

In PP analysis, in all therapeutic groups, a significant
improvement was observed in all secondary endpoints after 12
weeks of the therapy, compared to the initial period (Table 4).
No significant differences were found between the groups in
the mean change in secondary endpoints after 12 weeks of the
therapy. Similar results were obtained in I'TT analysis (Table 4).

Compliance — evaluation of the use of the studied drugs
and PEF measurements during the study

During the whole study, patients from all study groups
were administered more than 98% of the planned doses of
the studied drugs. Only one randomized patient omitted
more than 20% of the drug doses between the 3™ and 4th
visit; in the remaining period of treatment he met the cri-
teria of the drug administration by more than 80%. The
mean number of PEF measurements also exceeded 98% of
the planned measurements for all therapeutic groups.
None of the patients omitted 20% of the planned measure-
ments, and so nobody was excluded from the study for this
reason.

Safety evaluation
Safety analysis was carried out on the ITT group.

Adverse events

Generally, 143 adverse events were noted (61 — in the
group treated with fluticasone 125, 30 — in the group treated
with fluticasone 250, and 52 — in the group treated with fluti-
casone DPI 500) in 81 patients (29 patients from the group
treated with fluticasone 125, 23 — from the group treated with
fluticasone 250, and 29 — from the group treated with flutica-
sone DPI 500). The frequency of adverse events was signifi-
cantly lower in the group treated with fluticasone 250 than in
the remaining groups (p = 0.0005).

Of these, 48 cases of adverse events were expected and 95
were unexpected. 62.2% of all events were qualified as mild
symptoms, 26.6% — as moderate, and barely 4.9% —
as serious. In all study groups, treatment-related events
with frequency exceeding 1% included: hoarseness, dry cough
and sore throat. In none of the study groups the frequency

The results of a mean change in morning PEF and standard deviations after 12 weeks of active treatment rable 2
Fluticasone Fluticasone Fluticasone P*
new gene ration new gene ration DPI 500
cyclohaler 125 cyclohaler 250
Analysis PP ITT PP ITT PP ITT PP ITT
Number 123 127 120 125 113 124
of patients
AmPEF L/min 25.9 +42.6 25.9 + 42.6 31.9 + 46.6 34 +£47.9 24.3 +52.0 252 +51.8 0.4058 0.2571
p** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
P* analysis between the groups P** analysis in the groups
Table 3
Non-inferiority analysis for AmMPEF
AmPEF analysis 95% confidence interval
PP ITT
limit of the interval Lower Upper Lower Upper
AmPEF fluticasone 125 vs. fluticasone 250 -18.26 4.66 -20.18 2.78
AmPEF fluticasone 125 vs. Fluticasone DPI 500 -11.37 11.78 -12.22 10.96
AmPEF fluticasone 250 vs. Fluticasone DPI 500 -4.72 18.74 -3.61 19.75
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Figure 2. Randomization of patients in the study

Table 4
The results for secondary variables after 12 weeks of the therapy compared to the initial data in PP and ITT analysis
Fluticasone Fluticasone Fluticasone P*
new gene ration new gene ration DPI 500
cyclohaler 125 cyclohaler 250
Analysis PP ITT PP ITT PP ITT PP IT1
Number 123 127 120 125 113 124
of patients
A ePEF (I/min) 212+424 | 21.2+424 24.6 + 42.1 25.9 +42.8 19.7 + 46.9 20.6 + 47.1 0.6802 | 0.5401
mean + SD,P** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
A FEV, (L) 0.28 +0.40 | 0.29 +0.40 0.32 + 0.43 0.31 £ 0.43 0.30 + 0.42 0.31 £ 0.42 0.8801 | 0.8212
mean + SD,P** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
A FEV, %N 9.43+13.38 | 9.79+134 | 10.30+145 | 10.20+14.4 | 9.65+13.12 | 10.1 +13.03 | 0.8564 | 0.9384
mean + SD,P** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
A FVC (L) 0.27 +0.50 | 0.28 + 0.49 0.25 + 0.56 0.25 + 0.55 0.33 + 0.49 0.33 + 0.48 0.5259 | 0.4145
mean + SD,P** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
A pkt of symptoms -0.29+0.48 | -029+0.48 | -0.34+0.57 | -0.34 +0.56 | -0.29 + 0.55 -0.31 + 0.56 | 0.4807 | 0.4971
mean + SD,P** 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
A pkt of sleep -0.32+0.55 | -0.32+0.55 | -0.30+0.63 | -0.31 +0.62 | -0.24+0.59 | -025+0.59 | 0.7673 | 0.7937
disorders 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
mean = SD,P**
A use of SABA -1.73+2.61 | -1.73 = 2.61 1.36 + 2.81 137+ 2.8 -1.62 +2.72 -1.7 + 2.81 0.7026 | 0.6046
mean + SD,P** < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001
P* analysis between the groups
P** analysis in the groups

of treatment-related events did not exceed 5%: therefore,
a comparative analysis was not carried out.

During the active treatment three serious adverse events occurred
(uterine bleeding, infective exacerbations of asthma and pregnan-
cy), but they were recognized as not related to the studied drug.

Laboratory results, vital functions
and physical examination

No differences were observed in quantity or quality of
deviation from the norm in laboratory investigations between
the study groups. No significant differences were discovered
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in measurements of vital functions or physical examination
between the three therapeutic groups during the study.

Cortisol concentrations

No significant differences were observed in initial serum
Cortisol concentration in the morning, in Cortisol concentra-
tion in a 24-hour collection of urine before the active therapy,
or after 12-week treatment, between the three groups, signifi-
cant changes in Cortisol concentration in serum or in a
24-hour collection of urine between the initial level and the
final visit were not observed in any of the groups (Table 5).

The frequency of exclusions from treatment
with the studied drug

In total, 20 people were withdrawn from the study after
randomization: 4 people from the group treated with flutica-
sone 125 pg, 5 from the group treated with fluticasone 250 pg,
and 11 from the group treated with fluticasone DPI 500.
Therapeutic groups were compared in respect of number (p =
0.0716) and reasons for exclusion of patients from the study.

Discussion

The studied drug — fluticasone propionate — administered
through a new generation inhaler is a generic, new formula-
tion drug. In comparison with the original drug, it is charac-
terized by a twofold improved lung deposition, equal molecu-
lar weight and a smaller drug fraction remaining in the oral
cavity after inhalation. This was proved by in vitro tests, run
on an artificial model of the airways4 and pharmacokinetic
studies, conducted on healthy volunteers with single (paper in
press) and multiple doses (paper in press).

Their results allowed the hypothesis to be proposed that a
therapeutic effect equivalent to that of the original drug may
be obtained by using half the dose of the new formulation of
fluticasone. In order to confirm this hypothesis, a 12-week
clinical trial was planned. It was carried out on patients with
chronic moderate asthma in accordance with guidelines by

the EMEAS concerning requirements for bioequivalence
studies of a generic and reference drug.

According to the characteristics of the reference drug, in
moderate asthma it is recommended to use fluticasone DPI at
doses from 250 pg twice a day (BID) to 500 ug BID. In the
present clinical study equivalents of the lowest therapeutic
dose used in moderate asthma — fluticasone 125 ug DPI BID
(equivalent to fluticasone DPI 250 BID), and of the highest
dose — fluticasone 250 pg (equivalent to Fluticasone DPI 500
BID), were assumed. The lowest dose was assumed in order to
show efficacy of the lowest dose used, whereas the highest
dose was to prove the safety of the drug according to guide-
lines by the EMEA [7].

In bioequivalence studies of inhaled anti-in- flammatory
drugs, in order to show comparable efficacy of both products,
the EMEA recommends that the study lasts at least 6-8 weeks,
to exclude the loss of asthma control. To evaluate the safety of
a generic product, it is recommended that the study lasts 12
weeks. The present study lasted 12 weeks; therefore, both
conditions — efficacy and safety evaluation of the drug —
were fulfilled. In order to confirm the systemic safety of the
studied drug, a subgroup of patients was distinguished, in
whom, additionally, the influence of the therapy on Cortisol
concentration in blood and in a 24-hour collection of urine,
was evaluated, and thus the additional recommendations of
the EMEA were fulfilled [9].

The study results showed a significant improvement in
morning PEF for the two evaluated doses of the studied drug.
A beneficial change was also observed in secondary parame-
ters of therapeutic efficacy: evening PEF, FKV, and FKV|%,
FVC, intensification of asthma symptoms and the use of
emergency drugs. It proves the clinical efficacy of the two
studied doses of the generic product.

The comparison of the efficacy of fluticasone at a dose of
125 pug BID with the generic product at a dose of 250 ug BID
showed a weak dose-re- sponse relationship in the range of
change in morning PEE,

Cortisol level in serum and urine, and its changes during 12 weeks of therapy Table s
Fluticasone Fluticasone Fluticasone P*

new generation new generation DPI 500

cyclohaler 125 cyclohaler 250
Number of patients 11 10 11
Cortisol in serum (N 116-1060 nmol/L)
During the randomized visit 301.7 + 117.7 304.8 + 96.8 412.82 + 354.86 0.4381
during the final visit -26.2 + 126.4 -59.9 £ 95.9 -153 + 398.4 0.6635
p** 0.8311 0.098 0.2324
Cortisol in urine (N 88-671 nmol/24h)
During the randomized visit 281.27 + 149.35 323.4 + 196.05 232.91 + 146.7 0.4604
during the final visit -44.5 £ 145.9 -81.2£2755 -33.2 £ 169.6 0.9879
p** 0.3352 0.4023 0.5513
P* analysis between the groups P** analysis in the groups
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The majority of benefits resulting from the use of inhaled
glycocorticosteroids are achieved by the use of low doses
(up to 250 pg/d expressed in fluticasone, which equals 90%
of the efficacy obtained with a dose of 1000 pg/d). Holt et
al. estimated that the maximal therapeutic effect measured
in the change of functional pulmonary parameters is
achieved by the use of fluticasone DPI 500 ug/d [6]. Due to
the fact that for these drugs the dose-response curve in the
range of medium and higher doses has an almost flat course,
a further increase in the dose results in a small clinical effect
in respect of asthma control and functional pulmonary
parameters, yet it increases the risk of intolerance and
adverse, particularly local, events. The use of higher doses
in clinical practice is justified by patients who are resistant
to low doses of inhaled glycocorticosteroids, but who
respond to high doses.

The comparison of the results concerning the efficacy of
treatment with the generic product to treatment with the
reference drug, demonstrated that the efficacy of the new
formulation of fluticasone 250 pg BID administered through
new generation cyclohaler is equal to the efficacy of flutica-
sone DPI 500 BID in the range of primary and secondary
variables. It confirms the previous observations made during
in vitro tests and pharmacokinetic studies, that two times
better pulmonary deposition and equal molecular weight for
a new formulation of the drug administered through new
generation cyclohaler, compared to fluticasone DPI, allow
the dose of the drug to be halved, retaining the clinical effi-
cacy corresponding to the reference drug at a twofold higher
dose.

The present study has not shown a higher efficacy of fluti-
casone DPI 500 BID, compared to the efficacy of flutica-
sone 125 pg BID administered through new generation
cyclohaler. This is confirmed by the previously-described
flat do- se-response curve for fluticasone at doses higher
than 250 /ug/d for fluticasone DPI. The study by Wolf et al.
[7] did not show a dose-response relationship for flutica-
sone in metered-dose inhaler (MDI) 100, 200 and 500
administered BID.

Therefore, the results of the present study confirm the effi-
cacy of treatment with the new formulation of fluticasone at
doses of 125 pg and 250 pg BID in patients with moderate
asthma. The higher studied dose is recommended only for
patients who cannot control the disease with a dose of 125 pg
BID, which is equal to fluticasone DPI 250 BID.

During the study the tolerance and safety of the studied
drug, in comparison to the reference drug, were also evalu-
ated. A safety profile comparable to the original drug was
proven for the two studied doses. The number, intensifica-
tion and type of reported adverse events did not differ
between the studied products and the reference drug, except
for local events, which were reported the most seldom for
fluticasone administered through the new generation cyclo-
haler at a dose of 250 pug BID. The absence of significant
changes in Cortisol level in urine and in serum after 12 weeks
of treatment confirm the lack of any influence of the used
therapy on the hypothalamic hypophyseal adrenal axis, and
prove the high safety profile of the studied drug at the two
doses.

Conclusions

1. Fluticasone administered through a new generation
cyclohaler at doses of 125 and 250 pg BID is an efficient drug
in the therapy of moderate bronchial asthma.

2. A dose of 250 pg BID of the new formulation of flutica-
sone administered through a new generation cyclohaler is
clinically equivalent to a twofold higher dose of fluticasone
DPI.

3. The clinical activity of fluticasone 125 pg BID is not
weaker than the activity of fluti- casone DPI at a dose of 500
BID. There is no clinically significant difference in efficacy
between the dose of 250 pg of fluticasone BID and the dose of
125 pg administered through the new generation cyclohaler,
which arises from a flat dose-response curve in the range of
medium and high doses for this drug.

4. Fluticasone administered through the new generation
cyclohaler has a safety profile clinically comparable to the
reference drug.
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EFFICACY AND SAFETY OF A 12-WEEK COURSE
OF THERAPY WITH A NEW FORMULATION

OF FLUTICASONE PROPIONATE AT DOSES OF 125
AND 250 pg ADMINISTERED THROUGH

A NEW GENERATION CYCLOHALER TWICE...

1. Kuprys-Lipiriska, D. Tworek, F. Vanderbist,
M. Bocheriska-Marciniak, P. Kuna

Summary. Inhaled fluticasone is used in the treatment of chronic
bronchial asthma. Its high efficacy and good safety profile have been
proven by clinical trials and observations. Its unique pharmacokinetic
properties make it distinguishable from other drugs from this group.

Invitro tests run on an artificial model of the airways and pharmacokinetic
studies conducted on healthy volunteers have shown that the new
Jformulation of this drug is outstanding due a twofold better lung deposition,
compared to the reference preparation.

The aim of this study was to evaluate the efficacy and safety of the new
Jformulation of fluticasone propionate administered through new generation
cyclohaler, compared to original fluticasone administered through DPI
(dry powder inhaler) in patients with chronic moderate asthma. The study
included 457 patients. 376 persons were randomized by assigning them to
one out of the three groups: 127 persons — to the group treated with the new
Jformulation of fluticasone at a dose of 125 ug BID, 125 persons — to the
group treated with new formulation of fluticasone at a dose of 250 ug BID,
and 124 persons — to the group treated with the reference drug —
Sfluticasone DPI 500 ug BID. At the beginning of the study, the study groups
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did not differ in demographical or clinical aspects. Active therapy lasted
12 weeks. The primary endpoint was a mean change in morning PEF
during a 12-week course of therapy (AmPEF of 15 L/min was considered
as statistically significant). Moreover, other functional parameters of the
respiratory system, clinical symptoms and the use of emergency drugs were
studied. During the whole study the safety of patients was monitored by
recording adverse events; in addition, a systemic exposure to fluticasone
was evaluated by testing the changes of cortisol in serum and in a 24-hour
collection of urine in a subgroup conmsisting of 45 patients. Statistical
analysis was conducted on both groups: intention-to-treat (ITT) and per
protocol (PP).

In PP as well as in ITT analysis, a mean change in morning PEF at
the end of the therapy in comparison with the initial period was
statistically significant in all therapeutic groups. The efficacy of the
treatment with fluticasone at doses of 125 BID and 250 BID and the
reference preparation did not differ statistically significantly after a
12-week course of therapy or during the whole period of treatment.
During the study, significant improvement in the range of other functional
parameters such as evening PEF, FEV, clinical symptoms and the use
of emergency drugs was observed in all therapeutic groups, without
significant differences in efficacy between the study groups. The
comparison of efficacy of fluticasone at a dose of 125 ug BID with the
generic product at a dose of 250 ug BID showed a weak dose-response
relationship concerning the change in morning PEF, which arises from
the almost flat dose-response curve in the range of medium and high
doses for this drug. No significant quantitative or qualitative differences
were shown between the groups in the recorded adverse events, qualified
as related to treatment with fluticasone. There were no significant
changes discovered in cortisol concentration in serum or in a 24-hour
collection of urine between the initial level and the final visit in any of
the groups. Fluticasone administered through the new generation
cyclohaler, compared to original fluticasone DPI, allows a twofold
reduction in drug dose, retaining clinical efficacy that corresponds to the
reference drug at twice the dose. Fluticasone administered through the
new generation cyclohaler has a safety profile clinically comparable to
the reference drug.

Key words: bronchial asthma, fluticasone, new generation cyclohaler,
non-inferiority study.
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E®EKTUBHICTb | BE3NEYHICTb 12-TMXKHEBOIO
KYPCY TEPAnMIi HOBOIO NIKAPCbKOK ®OPMOIO
®JTYTUKASOHY MPOMIOHATY B AO3YBAHHI

125 1 250 MKI BIYI HA 1OBY 3 BUKOPUCTAHHSIM
LIMKJTOXANEPA HOBOIO NOKOJIHHS

1. Kuprys-Lipinska, D. Tworek, F. Vanderbist,
M. Bocheriska-Marciniak, P. Kuna

Pestome. HUneanayiina ghopma paymukazony euKopucmosyemscs npu
nikysanui xponiunoi Gponxianvnoi acmmu (BA). Ii eucoxa epexmus-
Hicmb [ xopowuii npohine Oeznexku 0yau niomeepoxceri 6 KAiHIMHUX
docaidncennsx i cnocmepexcenHsnx. YuikanvHi apmaxoxinemuuni
enacmugocmi 0anHoeo npenapamy 6idoKpemaloOmMs 11020 ceped IHUUX
npedcmasrukie yiei epynu. Tecmu in vitro, npogederi 3 6UKOPUCMAHHAM
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wmyuHoi Modeai OUXANbHUX wAsXie, | papmMaKokiHemuyHi docaioNceHHs
3a yuacmi 300pogux 006posinbyie nokazaiu, wo Hoea Gopma npenapa-
my GiOpizHAEmMbCs y08iui Kpawjum po3nodinom y neceHesili MKAHUHI
NOpIieHAHO 3 pehepeHMHUM NPEenapamom.

Memoio danoeo docnioxncenns 6ya0 eusnauenus egpexmuenocmi ma
Oe3nevHocmi HOBOI AIKAPCLKOI opmu (paymuKazony nponionamy, ujo
8600umoucs 3 eukopucmannam Lluxaoxansepa H06020 nOKOAIHHSA, NOPiGHS -
HO 3 OPURTHAALHUM DAYMUKA30HOM Y 8UASA0I CYXOi peHoBUHU Y NAYIEHMIG
i3 BA cepednvoeo cmynens msaxckocmi. Y 00caioncenui 314U y4acmo
457 nayienmis; 376 i3 Hux eunadkogum 4uHom 6yau po3nodineHi Ha mpu
epynu: 127 — npuiitmanu Hogy gopmy gaymurazony 125 mie 3a donomo-
eoto Lluknoxanepa 0giui na 006y, 125 — Hoey opmy gaymukaszony
250 mke 3a donomoeor Lluknoxanepa 0siui na 006y, 124 — npuiimanru
pepepenmuuii npenapam — gaymurazon 500 mke y ueasidi nopowky
uepe3 Jluckyc 0siui Ha 000y. I3 camoeo nouwamky mixc epynamu He 6yno
po3bixcHocmell y demoepapiunux i Kainiunux xapakmepucmukax. Kypc
mepanii cmanosug 12 muchig. TlepguHHuM KOHMPOAbHUM NOKA3HUKOM
0y10 8paniuHe 3HavenHs nikogoi weudxocmi euduxy (I11IB) npomseom
yevoeo 12-mudcHegoeo Kypcy mepanii (cmamucmu4Ho 3Hauyuum 6yno
npuiinamo suavenns AITIIB 15 a/xe). Birvwe moeo, docaidncysarucs
(YHKUIOHANbHI NOKA3HUKU PecnipamopHoi cucmemu, KAIHIYHI nposeu
3GX60PHBAHHA MA YACMOMA 3ACMOCY8AHHA Npenapamie HesiokAadHoi
donomoeu. Ilpomsicom ycvoeo docaidncenns gikcysasucs eci nobiuni
eghekmu npenapamy 3 Memoro 8U3HAHeHHs 020 Oe3neuHocmi; 000amK08o
3 MEMOH BU3HAYEHHS CUCIEMHO20 eheKmy (aymukasoHy y 45 nayienmis
Qikcysanucs 3MiHu pigHs KOPMuU30ay 6 Kpogi i do0osii ceui. B 0box epy-
nax npoeoouscs CMamucmu4Huil aHanis: 8ionoeioHo 0o Hamipy npusHa-
yumu mepaniro (ITT) i 8i0n06ioHo 3 hakmuuHO OMPUMAHOI MeEPAnicio
(no npomokoany, PP).

Ilpu PP-ananizi, pieno ax i npu ITT-ananizi, eiominnocmi 8paniuHbo-
20 nokasuuxa ITIIB na nouamky i 6 kinyi kypcy mepanii 6yau cmamuc-
MUYHO 3HauUMUMU 6 Ycix mepanesmuunux epynax. Ilpu npoxodxcenui
noeHoeo 12-mudcrHesoeo Kypcy mepanii He cnocmepieanocs cmamucmuy-
HOI pi3Huyi npu aikysanui gaymuxazonom y 003i 125 mke i 250 mke.
IIpomsazom ycvoeo docaidicenHs 6 ycix mepanesmuyHUX epynax cnocme-
pieanocs nOKpaujeHHs (YHKUIOHANbHUX NOKA3HUKIE, MAKUX AK 8evipHi
nokasuuu ITIIB i ODB,, Kainiunux cumnmonmic i smenuenns nompeou
6 HeslOKAa0HIl mepanii 6e3 8iOMIHHOCMEN! 8 eheKmUGHOCHI NPenapamis.
Tlopiensnns eghekmuernocmi aymuxaszony 6 003i 125 mke i eeHepuuHoeo
npenapamy 6 003i 250 MKe 6cmano8uA0 cAa0Ky 00303a1eXHCHY 3MIHY 8pa-
Hiwnvoeo nokasuuka ITIIB, wo sidodpaxcae maiidice naparesvHa AiHiiHa
Kpuea 0o3a—eghekm y 0ianazoui cepednix i 8UCOKUX 003 0AHO20 npenapa-
my. Mixc epynamu ne 6yn0 3aghikcosano ¢iomiHHOCMeEl 6 AKICHUX | Kinb-
KicHUX Xapakmepucmukax nooiuHux egpekmie, N08A3aHUX i3 NPULOMOM
npenapamy. Y xcooHiii epyni He 6yn0 3apiKcO8aHO 3HAUHOI 3MiHU Di6HS
KOpmu304y 6 Kpogi ma y 00008ili ceui NOPIGHAHO 3 NOUAMKOBUM Di6HEM.
IIpuiiom gaymuxaszony 3a donomoeoro lluxaoxansepa H06020 HOKOAIHHS
00380.15€ 608i4i 3MeHWUMU 003 AIKAPCOKOI PeHOBUHU NOPIGHAHO 3 OpU2i-
HAAbHUM (pAymukazoHom y ¢hopmi nopowky o0as inxasepa (Huckyc).
Ilpu yvomy Kainiuna eexmueHicmbv € HOPIGHAHONW 3 epeKmUsHiCmIo
nooeiiHoi dosu peghepenmrnozo npenapamy. [lpoghine besneunocmi Hogoi
dopmu aymuKazomny, w0 3acmocogyemuvCs 3 BUKOPUCIAHHAM YUKA0XA-
Aepa HOB020 HNOKOAIHHA, € NOPIBHAHONW 3 npogirem Oe3neurHocmi
pehepeHmHoOI pevosuHu.

KarouoBi ciioBa: 6porxiarbha acmma, paymukaszoH, YuKAoxaiep H08o-
20 NOKOAIHHS, NOPIGHANBHE O0CAIONCEHHS.




