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Background: Optimal management of chronic, mild-to-moder- agonist use, and quality of life, also developed with budesonide
ate asthma with inhaled steroids may include use of the lowest 200 and 40Qug once daily.
possible doses, as recommended in guidelines, and a reduction Conclusion: Inhaled budesonide, in doses as low as 200,

in the frequency of daily administration for greater conve- may be an appropriate introductory or maintenance dose in
nience. Lower doses and once daily treatment with inhaled subjects with stable, mild-to-moderate asthma. (J Allergy Clin
steroids must be rigorously evaluated in controlled clinical tri- Immunol 1999;104:46-52.)

als.
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Objectives: The objective of this study was to assess the effica- . . )
Turbuhaler, once daily, quality of life

cy and safety of once daily treatment with budesonide in sub-
jects with stable asthma. _ _ Asthma is a disease of major public health importance,
Methods: Once daily budesonide was assessed in 309 adult  affecting an estimated 14.6 million patients in the United
subjects, including those who were and were not using an States and resulting in, or associated with, approximately
inhaled steroid at baseline. The subjects were stratified by 500,000 hospitalizations annualijo reduce this impact,
inhaled steroid use and randomly assigned to one of 3 treat- . . . h
ments: 200yg budesonide, 40Qig budesonide, or placebo the use Qf mhalgd antl-lnflammatory agents, mcludmg
administered by means of Turbuhaler once daily in the morn- glucocort'.COStero'dS (GC.SS)' 1S UOW recomm_ended in all
ing for 6 weeks. Beyond this point, treatment was continued but the mildest caség: Evidence is accumulating to sup-
unchanged for another 12 weeks (maintenance) in those receiv- port the earlier introduction of high doses of inhaled
ing 200ug budesonide once daily and placebo. In those who GCSs, with reduction to the lowest possible dose neces-
received 400ug budesonide once daily, the dose was reduced to  sary to maintain control of the disease and to minimize
200ug once daily at week 6 and held constant for the remain- the potentia| for adverse eveRtA. pu]monary advisory

ing 12 weeks (400/20Qg group). Primary efficacy endpoints panel for the US Food and Drug Administration recently
were mean change from baseline in FEand moming peak reviewed growth issues and corticosteroids in children
expiratory flow. . and adolescents and recommended that manufacturers
Results: Once daily budesonide was well tolerated and resulted . .

in significant improvements in all efficacy endpoints, even produce more dos_e_-rang_e data for inhaled Stero_ld prod-
though baselines were well stabilized. Baseline lung function ~ UCtS and that physicians titrate to the lowest effective dose
was elevated with little room for improvement; however, mean ~ When possible (Panel meeting, July 30-31, 1998, Bethes-
increases in FEV{ during the maintenance period were 0.10 L da, Md). Risk of serious side effects in adults, such as

and 0.11 L in the 20Qug and 400/20Qug groups, respectively, cataract formation, glaucoma, and osteoporosis, is most
versus a decrease of —0.09 L in the placebo ari ¢ .001). effectively minimized with the smallest daily dose of
Results for peak expiratory flow were similar. Significant inhaled steroid sufficient for optimal contret.

improvements in secondary endpoints, including symptom$- Compliance with therapy is a major problem in asth-

ma managemefitinhaled products and devices to sim-
plify and improve medication delivery are in develop-
[ ment to increase patient complianceBudesonide
From aUniversity Hospitals of Cleveland, ClevelarfiNebraska Medical administered by means of Turbuhaler is a novel. multi-
Research Institute, PapillioPAllergy and Asthma Center of Albany Med- dose. drv-powder treatment. Imoroved lung de ,osition
ical Center, AlbanydAllergy and Asthma Medical Group and Research X ’ y-p . . ) p g p
Center, San Diego¢East Carolina University School of Medicine, with budesonide administered py means Of. Turbuhglgr
Greenville;'National Jewish Medical and Research Center, Depgsth- was demonstrated compared with budesonide adminis-
ma and Allergy Associates, PC, Colorado Springs; and Astra Pharmaceutered through a pressurized metered-dose inBalAr.

ticals, LP, Westborough. i ; ;
ol significant dose-response improvement in FEAnd
*Dr Edwards is currently affiliated with Berkshire Allergy Associates, Pitts- 9 P P I-;L

field, Mass. peak expiratory flow (PEF) was demonstrated for total
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Rezl:it:ticfet:q?jr:e's:tz?lg ;ggl\i;:Fadden MD, University Hospitals of Cleveland TurbUhaler during a placebo-controllgd, 12-week treat-

11100 Euclid Ave, Cleveland, OH 44106, 'ment periodt® Daily doses of budesonide of 200 to 800
Copyright © 1999 by Mosby, Inc. Mg administered once daily by means of the Turbuhaler
0091-6749/99 $8.00 + 01/1/97838 resulted in significant improvement in PEF and symp-
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ble-blind treatments were then continued for an additional 12 weeks
(maintenance period), during which the 40 budesonide dose
was reduced to 200y once daily. The treatments for subjects in the
placebo and budesonide 2Q@® once daily groups continued
unchanged during this maintenance period.

Spirometry measurements and symptoms and safety assessments

¢ I d d ist d d were made 3 and 6 weeks after randomization in the initial period
oms, as well as reduced useBedgonists, and compare and at 10, 14, and 18 weeks after randomization during the mainte-

well to regln)e.ns where .the same total doses were dlV'dnance phase. Subjects kept a daily record of morning and evening
ed and administered twice dalfy1° PEF, symptom severity, and use of inhaled albuterol throughout the
The purpose of this study was to investigate the effi-trial. Quality of life was measured before randomization and after 6
cacy and safety of budesonide, 30 and 40Qug once  and 18 weeks of treatment. Inhaled albuterol was used as needed
daily, in a large population of subjects with stable, mild- throughout the study. Theophylline, ofgdagonists, nasal GCSs,
to-moderate asthma. By using a broad spectrum of clini-and antihistamines were allowed at constant doses.
cal and functional assessments, the study was designed ___.
determine whether disease stability could be maintaine(Efflcacy and safety assessments

with these relatively low doses of drug administered once ~Spirometry was performed in the morning at each clinic visit by
daily. using a calibrated computerized spirometer. Measurements were
conducted in triplicate, and the highest FBXalue was reported.
Inhaled GCSs and albuterol were withheld before spirometry for at
METHODS least 8 hours, and methylxanthines were withheld for at least 12 to
Subjects 24 hours.

Adult male and female subjects, 18 to 70 years of age, with a PEF was measured at home by using a Mini-Wright peak
diagnosis of asthma as defined by the American Thoracic Society oflowmeter, and the best result of 3 efforts was recorded on the diary
at least 6 months’ duration, were recruited at 20 centers. All partic-card. The subjects were instructed to avoid all asthima medications
ipants had reversible airway obstruction, as demonstrated by afor at least 4 hours before PEF measurements. Symptom scores
increase in FEYof greater than 15% after the administration of 2 Were recorded at home according to the following scale: 0, none; 1,
to 4 puffs of albuterol. Subjects who were using inhaled GCSs atmild; 2, moderate; and 3, severe. Health-related quality of life was
study entry (GCS group) were included and consisted of individu-assessed with the 32-question, self-administered Asthma Quality of
als who took inhaled beclomethasone dipropionate at a maximunLife Questionnairé8 Discontinuation from the study for any reason
of 10 inhalations per day for at least 4 weeks before enroliment. Thevas recorded, including adverse events, noncompliance, and asthma
FEV, in those using inhaled GCSs had to equal or exceed 80% o€xacerbation or deterioration as judged by the investigator.
predicted value. Those not taking inhaled GCSs at enroliment (non.  Safety was assessed at each clinic visit by standardized ques-
GCS group) were required to have an FBétween 60% and 90% tioning to determine the occurrence of adverse events and by mea-
of predicted value at enrollment. Current smoking, the use of oral orsurements of vital signs. All adverse events during the study were
parenteral GCSs within 1 month, or hospitalization for asthma with- recorded. A physical examination and standard clinical chemistry,
in 2 months before the start of the trial were exclusion criteria. Sub-Urinalysis, and hematology analyses were performed at entry and
jects with other significant concurrent diseases or who had a recerthe final visit.
respiratory infection within 6 weeks were also ineligible.

Abbreviations used
GCS: Glucocorticosteroid
PEF: Peak expiratory flow

Statistical analyses

Ethical considerations The primary efficacy variables were the changes from baseline
The study was reviewed and approved by the human subjectin FEV, and morning PEF. Secondary variables included the
review committee at each center and was conducted according tchanges from baseline in symptom severity scores (day and night),
the principles stated in the Declaration of Helsinki. All subjects pro- use of rescue albuterol, evening PEF, health-related quality of life,

vided written informed consent before enrollment in the study. and discontinuation rates from the study.
. Baseline diary data (PEF, symptoms, and albuterol use) were the
Study design mean of the 2 week prerandomization period. Baseline, W%

A multicenter, randomized, double-blind, placebo-controlled, the mean of the measurement taken at enrollment (screen) and 2
parallel-group design was used. A study diagram is shown in Fig 1weeks later at the end of the baseline period (before randomization).
Randomization was stratified on the basis of inhaled steroid use aDaily diary data during double-blind treatment were summarized as
baseline. Baseline measurements, including FEMclinic visits, the means for weeks 0 through 6 (initial period) and weeks 6
daily PEF, asthma symptoms, and use of inh@edjonist, were through 18 (maintenance period). Spirometry data during study
obtained during a 2-week baseline period. Subjects in the GC¢Streatment were summarized as the mean of weeks 3 and 6 and the
group continued using inhaled beclomethasone dipropionate (twicemean of weeks 10, 14, and 18 to differentiate potential differences
daily or 3 times daily) during the 2-week baseline period. This drug between the periods before and after dose reduction in the 400/200
was then discontinued at assignment to study treatment. Hg group.

The subjects, stratified by inhaled steroid use into the GCS anc  Comparisons between groups were made by ANOVA for all out-
non-GCS groups, were randomized to receive eitheig0dr 400 comes except discontinuation rates, which were analyzed by a chi-
ug of budesonide or placebo (lactose) administered once daily bysquare test. An analysis with the dichotomous stratification baseline
means of the Turbuhaler in the morning for the initial 6 weeks of thevariable of the GCS or non-GCS groups in the ANOVA model was
study (initial period). All patients had 1 Turbuhaler and were also completed for the primary efficacy variables. Means for effica-
instructed to take 1 inhalation each morning. The Turbuhalers, allcy analysis adjusted for center effects are presented. All statistical
identical in appearance, contained either placebo or budesonide in tests were 2-sided. Results wRhvalues of .05 or less were con-
of 2 dose strengths (ie, 2Q@ or 400ug per inhalation). The dou-  sidered statistically significant. Statistical significance of interac-
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Randomization

— PLACEBO TURBUHALER
QD FOR 18 WEEKS

! BUDESONIDE VIA TURBUHALER, 200 pg

: Baseline Period QD FOR 18 WEEKS
(2 Weeks)

BUDESONIDE VIA TURBUHALER, 400/200 pg

|| 400 pg QD : 200 pg QD
(Initial 6 Weeks) : (Maintenance 12 Weeks)
Week 0 Week 3 Week 6 Week 10 Week 14 Week 18

VISITS TO THE CLINIC

FIG 1. Study design. At week 6, the dose of budesonide was reduced from 400 pg once daily to 200 pg once
daily for patients in the 400/200 pg once daily group. QD, Once daily.

TABLE I. Patient characteristics

Budesonide 200 ug Budesonide

Placebo (n = 104)* (n = 103)* 400/200 pg (n = 102)
Sex (M/F) 44/60 33/70 30/72
Age (y) 355+1.2 38.8+1.3 359+1.2
Duration of asthma () 17211 18.2+1.3 19.0+£1.3
Morning PEF (L/min) 381+9.9 348 £9.9 369+9.4
FEV, (L) 2.87 £0.07 2.50 +0.07 2.71 +0.07
FEV; (% predicted) 826+1.1 81.2+1.0 81.9+1.3
Reversibility (%) 24 £1.0 22+1.0 23+1.1
Nasal steroid use (%) 20 15 16
Inhaled steroid use (non-GCS/GCS) 57/47 59/44 60/42
Median daily dose of BDRug)* 336 (84-420) 294 (84-1344) 252 (168-672)

BDP, Beclomethasone dipropionate.

*Values are means + SEM.

tMedian total daily dose (range) of beclomethasone diproprionate at enroliment.

*Four patients (2 in each of the placebo and|2@nce daily groups) had no efficacy data and were excluded from efficacy analyses.

tions was tested at the 0.010 level. The study was powered (90Clinical and demographic characteristics at enrollment
power,a = 0.05) to detect a difference of 0.25 L and 30 L/min in (screen) are shown in Table I. Four subjects (2 in each of
FEV; and PEF, respectively, with 85 patients per group. An intent-the placebo and 2Q@y budesonide groups) discontinued
to-treat analysis is presented in this report, with the last doublepafqre any double-blind measurements could be obtained
blind value ca_rrlgd forward through the remainder of the study toand were not included in efficacy analyses. There were
account for missing observations. Lo . .

no significant differences among the groups in sex, age,

Mean scores for the 4 domains of the quality of life question—d ; f h d | f ; PEF d
naire (activity limitation, asthma symptoms, emotional function, uration of asthma, and pulmonary function ( an

and environmental exposure) and for the overall global score werPEV1). The percent of subjects who used inh_a|9d
analyzed. The results of only the global scores are presented in tibeclomethasone (GCS) was 45%, 43%, and 41% in the
report. Changes in scores greater than 0.5 units were considered placebo, 20Qug, and 400/20Qug groups, respectively,

clinical importancé? and the median daily dose was similar in the 3 groups
(Table 1). The percent of patients using nasal GCSs was

RESULTS similar across the groups. Mean FEAl baseline ranged

Subjects between 81% and 83% of predicted value and was con-

sistent with stable asthma. Baseline pulmonary function

A total of 309 subjects was randomized to study treatin the GCS subjects was significantly higher than that in
ment: 104 to the placebo group and 103 and 102 to ththe non-GCS subjects (Table II).

budesonide 20Qg and 400/20Qug groups, respectively. As presented in Table Ill, 26 subjects in the placebo
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TABLE Il. Inhaled steroid at enroliment
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TABLE lll. Patient discontinuations

Non-GCS (n = 176) GCS (n=133)
Age (y) 35.7+0.9 381+1.1
Duration of asthma (y) 175+0.9 189+1.6
Morning PEF (L/min) 351+7.2 386 + 8.9
FEV; (L) 2.60 £ 0.05 2.82 +£0.07
FEV, (% of predicted value)  76.6 + 0.7 88.8 +9.9
Reversibility (%) 26 +0.9 20 + 0¥

Values are means + SEM.

Budesonide Budesonide

Placebo 200 pg 400/200 ng
Reason for withdrawal (n =104) (n =103) (n =102)
Asthma deterioration 11 (11%) 4 (4%) 1 (1%)
Adverse event 8 (8%) 4 (4%) 5 (5%)
Other (eg, noncompliance) 7 (7%) 7 (7%) 4 (4%)
Total 26 (25%) 15 (15%) 10 (10%)

*P =.062,TP = .005 vs placebo.

*P =.0020,'P = .0119,*P < .00005 (GCS vs non-GCS).

group (25%) discontinued the study treatment compare(P < .01 orP <.001). Negligible changes occurred in the
with 15 (15%) in the budesonide 2Q@ group and 10 placebo group (Table V). Statistically significant and
(10%) in the budesonide 400/209 group. The majori- clinically superior improvements in scores for all the spe-
ty of withdrawals from the placebo group were GCS sub-cific domains of the quality of life questionnaire occurred
jects and occurred during the initial 6 weeks of treatmenin both budesonide groups compared with placebo,
or early in the 12-week maintenance period. including activity limitations, symptoms, emotional
function, and environmental exposure.

In the first 6 weeks of treatment the mean FlitMhe Safety
200 ug and 400/20Qug budesonide groups increased The incidence of most adverse events was similar in
over baseline by 0.12 and 0.13 L, respectively, comparethe 3 treatment groups. The most commonly reported and
with a slight decrease of 0.03 L in the placebo gréup ( severe adverse events were respiratory infection,
< .01) (Table IV). These improvements continued duringheadache, and bronchospasm. Bronchospasm was report-
the subsequent maintenance period. The gains in luned in 11% of the placebo patients compared with 4% and
function remained constant in the 400/2@0group after 5% of the patients in the 2Q@ and 400/20Qug budes-
dose reduction at week 6. Improvements in pulmonaryonide groups, respectively. The numbers of subjects who
function in both budesonide groups were noted at thediscontinued treatment specifically related to adverse
first visit (3 weeks after the start of treatment) andevents were 8, 4, and 5 subjects in the placeboug00
remained constant thereafter (Fig 2). The largest increasand 400/20Qug budesonide groups, respectively. There
in FEV, occurred in the non-GCS subjects (Fig 3). Thewere no indications of treatment-related effects on vital
mean FEV for the GCS subjects who received placebosigns, physical examination, or any laboratory variables
decreased progressively. Significant improvements alsfor hematology, clinical chemistry, and urinalysis.
developed in the morning and evening PEF in both
budesonide groups (Table 1V).

Pulmonary function

DISCUSSION

Asthma symptom scores, use of B-agonists, This study was undertaken to determine whether sin-
and quality of life gle daily administration of inhaled budesonide in 200 and
Low mean baseline symptom scores during the dayt00ug doses could provide safe and effective treatment
(2.05 to 1.11) and night (0.66 to 0.72) were consistenin a large population of subjects with stable asthma. Sig-
with stable, controlled asthma (Table V). Daytime nificant improvements in pulmonary function, reduction
scores improved significantly by 21% to 34% in the 2 of symptoms, decreased usePedigonists, and improve-
budesonide treatment groups during both treatment periments in health-related quality of life occurred with both
ods P < .05 orP < .001). Evening symptom scores doses of budesonide and were maintained throughout the
improved in both budesonide groups by 15% to 26% ancstudy. The results with the 2 budesonide schedules were
were also consistently better than those found with placesimilar, indicating that low doses can serve well to main-
bo. The differences in evening symptom scores betweetain remission in this disease.
placebo and 20Qg budesonide for the initial 6 weeks  Our study extends previous studies with once daily
and the 400/20Qug budesonide group for maintenance budesonide to include spirometry (FE\as a primary
were statistically significanf(< .05). The average daily efficacy endpoint, assessment of quality of life, and treat-
number of inhalations of albuterol during the baselinement with a dose as low as 2(d§ once daily for up to
period varied from 3.6 to 4 per day and decreased signif4.5 months, which is longer than that reported previous-
icantly in both of the budesonide groups during the studyly.11-14 The results in our study amplify and confirm
(P < .01). Scoring for the Asthma Quality of Life Ques- results from a study in which patients with mild asthma
tionnaire ranges from 1 (maximum impairment) to 7 (nowere maintained with budesonide 20 once daily for
impairment), and fluctuations of 0.5 units or greater are8 weeks!> Subjects in our study included both patients
considered clinically meaningféf.17 The mean global who were using and not using inhaled steroid at baseline
score rose in both budesonide groups by 0.6 to 0.8 unitand represented a more extensive population than that
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FIG 2. Mean change (+ SEM) in FEV, (L) from baseline at each study visit. @D, Once daily.

TABLE IV. Mean changes from baseline in primary and secondary endpoints

Budesonide Budesonide
Placebo 200 ug QD 400/200 pg QD
(n=102) (n=101) (n =102)

FEV, (L) Baseline 2.80 2.52 2.66

Initial period —0.03 (£ 0.04) 0.12 (+ 0.0B) 0.13 (+ 0.03)

Maintenance period —0.09 (+ 0.04) 0.10 (+ 0%04) 0.11 (+ 0.04)
Morning PEF (L/min) Baseline 381 346 369

Initial period 0.6 (+ 3.69) 10.4 (+ 3.68) 14.4 (+ 3.67)

Maintenance period 0.7 (+5.04) 21.0 (+5.02) 22.0 (+5.01)
Evening PEF (L/min) Baseline 407 374 390

Initial period -1.6 (+ 3.56) 7.5 (£ 3.54) 10.4 (£ 3.53)

Maintenance period -5.1 (£4.77) 12.2 (£ 4175) 19.0 (x4.74)
Day symptom scores Baseline 1.05 1.11 1.06

Initial period —0.04 (+ 0.05) -0.27 (+0.05) —0.22 (+ 0.05)

Maintenance period —0.07 (£ 0.05) —-0.23 (£ 0°05) —0.36 (+ 0.05)
Evening symptom scores Baseline 0.72 0.69 0.66

Initial period 0.02 (+ 0.05) —-0.15 (£ 0.05) —0.10 (+ 0.05)

Maintenance period 0.02 (+ 0.05) —0.12 (£ 0.05) —-0.17 (£ 0.05)
Albuterol (mean daily inhalations)  Baseline 3.58 4.00 3.58

Initial period -0.10 (£ 0.21) —-0.98 (+ 0.21) —-0.88 (= 0.20)

Maintenance period -0.22 (+ 0.24) —-1.11 (+ 0124) —1.09 (+ 0.24)
Quality of life score$ Baseline 4.89 4.65 4.75

Initial period 4.90 (+ 0.09) 5.31 (+ 0.09) 5.51 (+ 0.09)

Maintenance period 4.84 (£ 0.11) 5.26 (+ 0:10) 5.55 (+ 0.10%

Mean values + SEM.
*P<.05,TP <.01,*P <.001 vs placebo.

SMean quality of life scores, adjusted for both center effects and baseline scores, are shown rather than mean changes.

found in individual previous studies with budesonidedoses as low as 2Q@ a day. These findings have impor-
administered once daily. tant clinical applications and lend objective support to
The subjects selected for the study had stable asthmtreatment guidelines that recommend a reduction in
elevated baseline pulmonary function, and low symptoninhaled steroid dose when the disease is contrdlled.
scores, which are consistent with minimal impairment. The single-dose budesonide regimens had favorable
The potential to demonstrate improvements in such impact on lung function in both the GCS and non-GCS
group of patients is limited. However, the participants didsubjects, indicating that any differential effects or patient
indeed improve, and their disease was controlled wittselection biases were not issues. Slightly greater improve-



J ALLERGY CLIN IMMUNOL McFadden et al 51
VOLUME 104, NUMBER 1

Non - GCS Patients GCS Patients
Initial 8 Weeks Maintenance 12 Weeks Initial 6 Weeks Maintenance 12 Weeks
L
0.2 - 0.2 - OPlacebo
I e i 8200 pg QD
- W 400,200 pg QD

ek

b
=
4

L i
i g

: - Mag
0.1 011 l

Mean Change in FEY] (L)

LI e e B S s |

0.2 T

|

FIG 3. Mean change (+ SEM) in FEV; from baseline in non-GCS and GCS patients. *P < .05, **P < .01 versus
placebo. QD, once daily.

ment in lung function in the non-GCS patients was consisthen switched to once daily treatment, which is similar to
tent with lower baseline levels as compared with the GCS&he GCS patients in our study. In our study, as in these
patients. It is important to note that there was no deterioraprevious studies with GCS patients, asthma control was
tion in GCS subjects, who were using beclomethasone 2 cmaintained with little to no change from baseline when
3 times daily before the study and then switched to eithethe subjects were switched to once daily inhaled steroid
200 pg or 400ug of budesonide. Those who received therapy.
placebo, however, did worsen slightly. A study with a more generalized population of asth-
In conjunction with the increases in lung function, matic subjects who were not using inhaled steroid at
quality of life also improved in both budesonide treat- baseline was conducted to compare triamcinolone
ment groups. Satisfaction with the experimental treat-administered at a total daily dose of §@Ponce daily (in
ments was not evaluated in this investigation. Howeverthe afternoon) with the same dose administered 4 times
previous studies have demonstrated a clear preferencdaily for 4 week#! Increases in FEVand PEF and
for Turbuhaler and once daily budesonide therapy comreduction off3-agonist use occurred with both triamci-
pared with other treatment regimens and deliverynolone regimens, with no significant differences between
devices!3.14.18This preference may be translated to the two. The improvements in lung function gidgo-
improved compliance. nist use in this study were similar to the improvements
Efficacy in the maintenance of asthma control in sub-that occurred in the non-GCS patients in our study.
jects with mild-to-moderate asthma has been demon Study design and endpoints varied in these previous
strated in previous studies with other inhaled steroidsstudies; however, the conclusions were consistent: once
administered once daily. Subjects well stabilized on flu-daily inhaled steroid therapy can maintain asthma control
nisolide 50Qug twice daily, as indicated by low symptom in subjects with mild-to-moderate stable asthma. Unlike
scores and elevated pulmonary function, continued witrmany previous studies with other inhaled steroids, a
no significant change from baseline when switched toplacebo control group was used in our study, demon-
flunisolide 100Qug once daily administered either in the strating significant improvements in lung function and
morning or in the evening for 12 weeksin another  symptom scores, even over stable baselines, as compared
study with a randomized crossover design, patients stabwith placebo. Quality of life, not measured in the previ-
lized with beclomethasone or budesonide at baselinous studies, was also significantly improved with once
continued with no significant change when switched todaily inhaled budesonide, indicating that patient percep-
beclomethasone at 10Q@y once daily administered tions of disease improvement can be increased with once
either in the afternoon or at night during 1-month treat-daily inhaled steroid therapy.
ment period$9 Subjects in both of these studies were Although budesonide was administered in the morn-
using inhaled steroid twice daily at baseline and wereing in our study, increased efficacy with the administra-
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tion of inhaled steroid in the afternoon or evening has
been suggested:21 No significant difference was found
when once daily administration in the morning was com-
pared directly with once daily administration in the after-
noon in previous studié$:1® Recommendation for time

of dosing may well be left to the individual physician 3-

based on convenience for the patient and the likelihoo:
for increased compliance.

Information on the precise dose of inhaled steroid 4.

required to control all aspects of the asthma diathesis i

not yet available. For example, the amounts of medica >

tion needed to prevent nocturnal awakenings, to prever
visits to the emergency department, or to reduce airwa

reactivity may be different than the amounts needed t(7.

control symptoms or improve lung function. Doses as
needed should be used to establish control of symptom
as defined in guidelinesOnce control is reached, the

dose of inhaled budesonide may be taken once daily. o.

In our study, as well as in previous studies with once
daily inhaled steroid therapy, subjects with stable asthm.
served as the subject population. In clinical practice peri
odic increases in the amount and frequency of dosin
with inhaled steroids may be expected as the diseas

process waxes and wanes. Some patients may requill-

continued higher doses or increased frequency of inhale
steroid22.23 However, most patients will eventually

return to lower doses with remission. Hence the optimazz.

regimen for once daily inhaled steroid is not yet deter-
mined. It is clear from our study that many patients will
do well with 200pg or 400ug budesonide once daily.

These doses were safe and effective in the treatment

subjects with stable asthma compared with placebo. Aa.

dose as low as 2Q0y once daily may be satisfactory as
initial and maintenance inhaled steroid therapy for
patients with mild, persistent asthma.
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