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OBJECTIVES

The primary aim was to compare the relative rate and extent of the systemic availability of
budesonide inhaled via Pulmicort Turbuhaler MO (4 x 2@f) and via Pulmicort Turbuhaler
M3 (4 x 180ug) and to test for bioequivalence. The area under the curve gAl)@nd the
maximum concentration (kax were the primary variables.

As a secondary aim, the dose strength equivalence of the two strengths of Pulmicort
Turbuhaler M3 (8 x 9Q:g and 4 x 180:g) were compared using AWG and Gnax
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STUDY DESIGN

The study was of an open, randomized, cross-over design. Each patient inhaled budesonide
as a single dose via Turbuhaler on three separate treatment days.

DIAGNOSES AND MAIN CRITERIA FOR INCLUSION/EXCLUSION
Well-controlled adult asthmatic (as defined by the American Thoracic Society) patients.

TEST PRODUCT, BATCH NUMBER, DOSAGE AND MODE OF ADMINISTRATION

a. Pulmicort (budesonide) Turbuhaler version M3, powder inhaleg;hhalation,
metered dose (80g/inhalation delivered dose), 60 doses, batch No. BL 11. Given as a
single dose of 72@Qg (8x90 g metered dose).

b. Pulmicort (budesonide) Turbuhaler version M3, powder inhaler, &fihhalation,
metered dose (160g/inhalation delivered dose), 60 doses, batch No. BL 12. Given as a
single dose of 72Qg (4x180ug metered dose).

COMPARATOR PRODUCT, BATCH NUMBER, DOSAGE AND MODE OF ADMINISTRATION

Pulmicort (budesonide) Turbuhaler version MO, powder inhaler, /Z§/hhalation,
metered dose (160g/inhalation delivered dose), 200 doses, batch No. BC 199. Given
as a single dose of 80y (4x200.g metered dose).

Training device

Empty placebo Turbuhaler inhalers for both versions; M3 (batch No. BF 11) and MO
(batch No. ZI 19).

DURATION OF TREATMENT

Each patient inhaled budesonide as a single dose on three separate treatment days. The
study days were separated by a wash-out period of at least 5 days.
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MAIN MEASUREMENT(S) AND VARIABLE(S):
PHARMACOKINETIC

Pharmacokinetic parameters, with Ablc and Gnax as the primary variables, andié and
Tmax as the secondary variables, were calculated and compared between the MO and the Mz
versions of Turbuhaler.

SAFETY

Adverse events were collected by means of standard questions. Laboratory measurements,
vital signs and ECG recordings were performed at entry (visit 1) and at follow-up (visit 5).

METHODS FOR DATA EVALUATION

From plasma concentrations of budesonide, the AW Cmax, Ci2n and Tmax Were

determined with standard non-parametric methods. The pharmacokinetic parameters of the
MO and the M3 versions of Pulmicort Turbuhaler were compared with an analysis of
variance (ANOVA) model with fixed factors for patient, visit and treatment. For AWUC

Cmax and G2na multiplicative model was used, and fomdx an additive model.
Bioequivalence will be declared if the 90% confidence intervals for the ratios ofoAJC

and Gynaxfor the M3 and MO versions fall within 0.8-1.25. This was tested between the two
versions, MO 20Q:g/inhalation and M3 18@g/inhalation, and between the two strengths of
the M3 version of Pulmicort Turbuhaler.

Secondary variables were compared using a 5% significance level.

PATIENTS

Thirty-eight (38) patients were enrolled into the study and 37 patients (15 female and 22
male) were randomized.

Total
No. planned 36
No. randomized and treated 37/37
Men/Women 22/15
Mean age (range) 31,0 (19-61)
No. analysed for pharmacokinetics 36
No. analysed for safety 37
No. completed 36
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SUMMARY

PHARMACOKINETIC RESULTS

Bioequivalence was shown for the comparison between Pulmicort Turbuhaler MB@

pg and Pulmicort Turbuhaler MO #£200 g on both AUG.. and Gnay, i.e. the 90%
confidence interval for the ratio fell between 80 and 125%. Also the comparison between
the two strengths of the Pulmicort Turbuhaler M3 inhaler passed the equivalence test on
both parameters. The results are summarized beloValmes land 2

Table 1. Bioequivalence test of plasma budesonide ALC

Treatment ratios ratio (%) 90 % C. I.
M3 4x 180 pg / MO 4% 200 g 96.3 90.9 102.1
M3 4x180 pg / M3 8x 90 g 92.2 87.0 97.7

Table 2. Bioequivalence test of plasma budesonidg.C

Treatment ratios ratio (%) 90% C. I.
M3 4x180 pg / MO 4x 200 g 100.4 92.1 109.4
M3 4x180 1g / M3 8x 90 g 94.4 86.6 102.9

SAFETY RESULTS

The treatments were well tolerated by the patients in this study. No clinically safety relate
findings were identified.

DATE OF THE REPORT
September 25, 2001
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