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Bronchial asthma is currently one of the most frequent 

chronic diseases of the respira tory 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 the rapy 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 bron chi. 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 µg 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 III type and was designed as a m ul-

ticentre (23 centres: 16 in Po land 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.
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at doses of 125 and 250 µg administered through 
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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 FEV1 of at 

least 12% after administration of 400 µg of salbutamol) shown 

during the first visit.

4. Predicted FEVl 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 signifi cant 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 dysrhyth mia 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 exa cerbations of 

asthma.

8. The use of banned drugs.

9. Participation in another clinical trial 3 mon ths 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 wa s 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 

administered fluticasone 125 µg b.i.d thro ugh new generation 

cyclohaler, in the second one — fluticasone 250 µg BID also 

through new gene ration 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 ge neration cyclohaler, 

Fantasmino, at do ses of 125 µg (Flutixon 125 µg) or 250 µg 

(Flutixon 250 µg).

The reference drug was Flutykazon Disc 500 (GlaxoSmithKline).

The emergency drug was 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 

regi stered 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 cli nical efficacy of 

a new formulation of fluticasone at doses of 125 and 250 µg 

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 12th 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 FEVl (T0:T12);

C. mean change in overall intensification of asthma symp-

toms (T0: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 eva luate 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 thro ugh the analysis 

of the occurrence and nature of  adverse events, the frequency 

and reasons for withdrawal from the study, vital parameters, 

de viations 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 statisti cally 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 flu ticasone 125 µg 

b.i.d and 250 µg BID, compared to the reference therapy, was 

assumed the con dition. 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 subgro up, 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 l/min. with an 80% force and a 5% level of significance 

for paired com parisons.

 Results

 Characteristics of the study groups
A total of 457 patients were included in the study. Of these, 

356 patients made the study gro up 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 
new ge neration 
cyclohaler 125

Fluticasone 
new ge- neraton 
cyclohaler 250

Fluticasone 
DPI 500

P

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 ± 7.5 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 (l/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. Ran domization 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 therapyIn PP and ITT analyses, a mean change in 

morning PEF at the end of the treatment period, compared to 

the initial period, was statistically signi ficant in all therapeutic 

groups. No significant diffe rences 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 ten dency 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 thera py, compared to the initial period (Table 4). 

No significant differences were found between the groups in 

the mean change in secondary endpo ints after 12 weeks of the 

therapy. Similar results were obtained in ITT 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 3rd 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 

Table 2

The results of a mean change in morning PEF and standard deviations after 12 weeks of active treatment

Fluticasone 
new gene ration 
cyclohaler 125

Fluticasone 
new gene ration 
cyclohaler 250

Fluticasone 
DPI 500

P*

Analysis PP ITT PP ITT PP ITT PP ITT

Number
of patients

123 127 120 125 113 124

AmPEF L/min 25.9 ± 42.6 25.9 ± 42.6 31.9 ± 46.6 34 ± 47.9 24.3 ± 52.0 25.2 ± 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 AmPEF

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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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, in fective exacerbations of asthma and pregnan-

cy), but they were recognized as not related to the studied drug.

Laboratory results, vital functions 
and physi cal examination

No differences were observed in quantity or quality of 

deviation from the norm in laboratory investigations between 

the study groups. No si gnificant differences were discovered 

Период скрининга: 

457 пациентов 

81 пациент исключен 

Рандомизация: 376 пациентов 

127 пациентов 125 пациентов 

 

124 пациента 

4 пациента 5 пациентов 

 

11 пациентов 

 

123 пациента 

 

120 пациентов 

 

113 пациентов 

 

Флутиказон 125 мкг 

2 раза в сутки 

Флутиказон 250 мкг 

2 раза в сутки 

Флутиказон Дискус 500 мкг 

2 раза в сутки 

 
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 
new gene ration 
cyclohaler 125

Fluticasone 
new gene ration 
cyclohaler 250

Fluticasone 
DPI 500

P*

Analysis PP ITT PP ITT PP ITT PP IT1

Number 
of patients

123 127 120 125 113 124

∆ ePEF (l/min) 21.2 ± 42.4 21.2 ± 42.4 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

∆ 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

∆ FEV, %N 9.43 ± 13.38 9.79 ± 13.4 10.30 ± 14.5 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

∆ 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

∆ pkt of symptoms -0.29 ± 0.48 -0.29 ± 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

∆ pkt of sleep -0.32 ± 0.55 -0.32 ± 0.55 -0.30 ± 0.63 -0.31 ± 0.62 -0.24 ± 0.59 -0.25 ± 0.59 0.7673 0.7937

disorders 
mean ± SD,P**

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

∆ use of SABA -1.73 ± 2.61 -1.73 ± 2.61 1.36 ± 2.81 1.37 ± 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

81 patients excluded

Screening period: 
457 patients

Randomization: 376 patients

127 patients 125 patients

113 patients120 patients123 patients

Fluticasone 125 µg
2 times a day

Fluticasone 250 µg
2 times a day

Fluticasone DPI 500 mg
2 times a day

124 patients

4 patients 5 patients 11 patients
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in measure ments 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 concen tration 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 µg, 5 from the group treated with fluticasone 250 µg, 

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 — flut icasone propionate — administered 

through a new generation inhaler is a generic, new formula-

tion drug. In compa rison 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 

fluticaso ne. In order to confirm this hypothesis, a 12-week 

clinical trial was planned. It was carried out on patients with 

chronic moderate asthma in accor dance with guidelines by 

the EMEA5 concerning requirements for bioequivalence 

studies of a ge neric and reference drug.

According to the characteristics of the refe rence drug, in 

moderate asthma it is recommen ded to use fluticasone DPI at 

doses from 250 µg twice a day (BID) to 500 µg BID. In the 

present clinical study equivalents of the lowest therapeu tic 

dose used in moderate asthma — fluticasone 125 µg DPI BID 

(equivalent to fluticasone DPI 250 BID), and of the highest 

dose — fluticasone 250 µg (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 impro vement 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, in tensification 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 µg BID with the generic product at a dose of 250 µg BID 

showed a weak dose-re- sponse relationship in the range of 

change in morning PEF.

Table 5

Cortisol level in serum and urine, and its changes during 12 weeks of therapy

Fluticasone 
new generation 
cyclohaler 125

Fluticasone 
new generation 
cyclohaler 250

Fluticasone 
DPI 500

P*

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 ± 275.5 -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 µg/d expressed in fluticasone, which equals 90% 

of the efficacy obtained with a dose of 1000 µg/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 µg/d [6]. Due to 

the fact that for these drugs the dose-response curve in the 

range of me dium 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 flu ticasone 250 µg 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 previo us 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 correspon ding 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 µg BID administe red through new generation 

cyclohaler. This is confirmed by the previously-described 

flat do- se-response curve for fluticasone at doses higher 

than 250 /µg/d for fluticasone DPI. The study by Wolf et al. 

[7] did not show a dose-response rela tionship 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 µg and 250 µg 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 µg 

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 com parable 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 repor ted the most seldom for 

fluticasone administered through the new generation cyclo-

haler at a dose of 250 µg 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 hypophy seal adrenal axis, and 

prove the high safety profile of the studied drug at the two 

doses. 

Conclusions
1. Fluticasone administered through a new ge neration 

cyclohaler at doses of 125 and 250 µg BID is an efficient drug 

in the therapy of moderate bronchial asthma.

2. A dose of 250 µg 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 µg 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 µg of fluticasone BID and the dose of 

125 µg 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 µg ADMINISTERED THROUGH 

A NEW GENERATION CYCLOHALER TWICE... 

I. Kupry�s-Lipi�nska, D. Tworek, F. Vanderbist, 
M. Boche�nska-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.

In vitro tests run on an artificial model of the airways and pharmacokinetic 
studies conducted on healthy volunteers have shown that the new 
formulation 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 
formulation 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 
formulation of fluticasone at a dose of 125 µg BID, 125 persons – to the 
group treated with new formulation of fluticasone at a dose of 250 µg BID, 
and 124 persons – to the group treated with the reference drug – 
fluticasone DPI 500 µg 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 (∆mPEF 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 consisting 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, FEV1, 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 µg BID with the 
generic product at a dose of 250 µg 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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ЕФЕКТИВНІСТЬ І БЕЗПЕЧНІСТЬ 12-ТИЖНЕВОГО 
КУРСУ ТЕРАПІЇ НОВОЮ ЛІКАРСЬКОЮ ФОРМОЮ 

ФЛУТИКАЗОНУ ПРОПІОНАТУ В ДОЗУВАННІ 
125 И 250 МКГ ДВІЧІ НА ДОБУ З ВИКОРИСТАННЯМ 

ЦИКЛОХАЛЕРА НОВОГО ПОКОЛІННЯ

 I. Kupry�s-Lipi�nska, D. Tworek, F. Vanderbist, 
M. Boche�nska-Marciniak, P. Kuna

Резюме. Ингаляційна форма флутиказону використовується при 
лікуванні хронічної бронхіальної астми (БА). Її висока ефектив-
ність і хороший профіль безпеки були підтверджені в клінічних 
дослідженнях і  спостереженнях. Унікальні фармакокінетичні 
властивості даного препарату відокремлюють його серед інших 
представників цієї групи. Тести in vitro, проведені з використанням 

штучної моделі дихальних шляхів, і фармакокінетичні дослідження 
за участі здорових добровільців показали, що нова форма препара-
ту відрізняється удвічі кращим розподілом у легеневій тканині 
порівняно з референтним препаратом. 

Метою даного дослідження було визначення ефективності та 
безпечності нової лікарської форми флутиказону пропіонату, що 
вводиться з використанням Циклохалера нового покоління, порівня-
но з оригінальним флутиказоном у вигляді сухої речовини у пацієнтів 
із БА середнього ступеня тяжкості. У дослідженні взяли участь 
457 пацієнтів; 376 із них випадковим чином були розподілені на три 
групи: 127 – приймали нову форму флутиказону 125 мкг за допомо-
гою Циклохалера двічі на добу, 125 – нову форму флутиказону 
250 мкг за допомогою Циклохалера двічі на добу, 124 – приймали 
референтний препарат – флутиказон 500 мкг у вигляді порошку 
через Дискус двічі на добу. Із самого початку між групами не було 
розбіжностей у демографічних і клінічних характеристиках. Курс 
терапії становив 12 тижнів. Первинним контрольним показником 
було вранішнє значення пікової швидкості видиху (ПШВ) протягом 
усього 12 -тижневого курсу терапії (статистично значущим було 
прийнято значення ∆ПШВ 15 л/хв). Більше того, досліджувалися 
функціональні показники респіраторної системи, клінічні прояви 
захворювання та частота застосування препаратів невідкладної 
допомоги. Протягом усього дослідження фіксувалися всі побічні 
ефекти препарату з метою визначення  його безпечності; додатково 
з метою визначення системного ефекту флутиказону у 45 пацієнтів 
фіксувалися зміни рівня кортизолу в крові і добовій сечі. В обох гру-
пах проводився статистичний аналіз: відповідно до наміру призна-
чити терапію (ITT) і відповідно з фактично отриманою терапією 
(по протоколу, PP).

При РР -аналізі, рівно як і при ITT- аналізі, відмінності вранішньо-
го показника ПШВ на початку і в кінці курсу терапії були статис-
тично значимими в усіх терапевтичних групах. При проходженні 
повного 12 -тижневого  курсу терапії не спостерігалося статистич-
ної різниці при лікуванні флутиказоном у дозі 125 мкг і 250 мкг. 
Протягом усього дослідження в усіх терапевтичних групах спосте-
рігалося покращення функціональних показників, таких як вечірні 
показники ПШВ і ОФВ1, клінічних симптомів і зменшення потреби 
в невідкладній терапії без відмінностей в ефективності препаратів. 
Порівняння ефективності флутиказону в дозі 125 мкг і генеричного 
препарату в дозі 250 мкг встановило слабку дозозалежну зміну вра-
нішнього показника ПШВ, шо відображає майже паралельна лінійна 
крива доза–ефект у діапазоні середніх і високих доз даного препара-
ту. Між групами не було зафіксовано відмінностей в якісних і кіль-
кісних  характеристиках побічних ефектів, повязаних із прийомом 
препарату. У жодній групі не було зафіксовано значної зміни рівня 
кортизолу в крові та у добовій сечі порівняно з  початковим рівнем. 
Прийом флутиказону  за допомогою Циклохалера нового покоління 
дозволяє вдвічі зменшити дозу лікарської речовини порівняно з оригі-
нальним флутиказоном у формі порошку для інхалера (Дискус). 
При цьому клінічна ефективність є порівняною з ефективністю 
подвійної дози референтного препарату. Профіль безпечності нової 
форми флутиказону, що застосовується з використанням циклоха-
лера нового покоління, є порівняною з профілем безпечності 
референтної речовини.

Ключові слова: бронхіальна астма, флутиказон, циклохалер ново-
го покоління, порівняльне дослідження.


