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Background: The effectiveness of inhaled glucocorticoids in
the treatment of asthma is well documented; however, times to
onset and maximal treatment effects of these agents have been
poorly described.

Objective: We sought to determine the time to onset of effect
and the time to the best observed effect of inhaled fluticasone
propionate (FP) in patients with asthma.

Methods: Data from 8 randomized, double-blind, placebo-con-
trolled clinical trials of at least 8 weeks’ duration were ana-
lyzed. Corticosteroid-naive patients (n = 1461) were treated
with either FP (25 pug to 500ug) or placebo twice daily. Effica-
cy evaluations included morning peak expiratory flow (PEF),
asthma symptom scores, supplemental albuterol use, and
FEV;.

Results: Statistically significant improvements in PEF, asthma
symptom scores, and supplemental albuterol use were
observed beginning on day 1 of treatment in the FP group ver-
sus the placebo groupR < .001); significant increases in FEY
were observed at the first measurement at week P & .001).
The best observed effect occurred within 3 weeks of the start
of FP treatment for PEF (+36 L/min) and FEV, (+0.52 L) and
within 2 weeks for reduction in supplemental albuterol use and
asthma symptom scores. Patients with the most severe airflow
obstruction had the greatest change in PEF (+56 L/min) and
fastest time to 50% of best observed effect (3 days) compared
with patients with mild or moderate airflow obstruction; how-
ever, time to best observed effect was similar in the 3 groups
(20 to 27 days).

Conclusion: In patients with asthma, the onset of significant
benefit of FP on PEF, symptoms, and rescue albuterol use
occurred within 1 day of the start of therapy. FEV, improved
within 1 week of the start of therapy (the first measurement
after randomization). There was no effect of sex, age, or dose
of FP on the time to response. The best observed response in
PEF varies with the degree of baseline airflow obstruction;
however, the degree of airflow obstruction has no effect on the
time to best observed response. (J Allergy Clin Immunol
1999;103:780-8.)
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Inhaled glucocorticoids are widely recognized as a
highly effective treatment in controlling the symptoms of
asthma, as well as the underlying inflammatory process.
Clinical actions of inhaled glucocorticoids include reduc-
tion in symptom severity, improvement in peak expirato-
ry flow (PEF), reduction of airway responsiveness, and
prevention of exacerbatioAsThe time to onset and time
to maximal effect of inhaled glucocorticoids, although
known to be longer than that of bronchodilator agents
(eg, short- or long-acting inhalegb-agonists) is still
poorly described, and it is often difficult to determine
when there will be a significant benefit to the patient.
Additionally, delay in onset of effect with inhaled corti-
costeroids may have an effect on patient compliance
because unlike bronchodilators, the patient may not per-
ceive benefits for several days to weeks of treatment.
Thus knowledge of when inhaled corticosteroids begin to
exert an effect would be useful for informing patients
about how quickly they can expect to obtain clinical ben-
efit and could also be used to determine the optimal dura-
tion of a trial of medication before the patient’s response
is evaluated.

Fluticasone propionate (FP) is an inhaled glucocorti-
coid currently approved for the maintenance treatment of
asthma. It is one of the most topically active cortico-
steroids developed to date for inhalation therapy in asth-
ma and may provide a faster onset of action than other
drugs of its class because of its lipophilicity and high
receptor affinity2.3 Inhalation of FP is associated with
negligible oral systemic bioavailability, high retention in
the lung tissue, low delivery into the serum, and a low
risk of systemic adverse effeéts.

Patient-to-patient variability makes it difficult to accu-
rately assess the time to onset for inhaled corticosteroids
within a single study. The results in this report are based

From aNational Jewish Medical and Research Center and the University ofon the retrospective analysis of data contained in a |arge

Colorado Health Sciences Center, Denv#sthma Clinical Research
Center and Division of Allergy and Immunology, University of California,
San Francisc@Colorado Allergy and Asthma Centers, PC, Dent@shns
Hopkins Asthma and Allergy Center, Baltimore; &#@laxo Wellcome,
Inc, Research Triangle Park.

Supported by Glaxo Wellcome, Inc.

US database of patients receiving inhaled FP in clinical
studies. This database provides a unique opportunity to
study time to onset of an inhaled corticosteroid in a large
population of patients with asthma evaluated in a rigor-
ously controlled setting. It also provides sufficient num-

Received for publication May 28, 1998; revised Aug 27, 1998; accepted forbers of patients to examine response in various demo-

publication Dec 15, 1998.

Reprint requests: Katharine Knobil, MD, Glaxo Wellcome, Inc, US Medical
Affairs, Respiratory, Five Moore Dr, Research Triangle Park, NC 27709.

Copyright © 1999 by Mosby, Inc.
0091-6749/99 $8.00 + 01/1/97741

780

graphic and disease subgroups: specifically the effects of
age, sex, disease severity, and dose of FP on the time to
onset of effect and the time to best observed effect. This
analysis was designed to provide a preliminary assess-
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whereas doses of 25@ and above are reserved for patients with
Abbreviations used more severe disease.
FP: Fluticasone propionate L.
PEF: Peak expiratory flow Statistical analyses
All summaries and analyses were performed using SAS statisti-

cal software. ProbabilityP) values of .05 or less were considered

. istically significant. N | justment for multipl m-
ment of whether a general time course for the onset g>2tstically significant. N&® value adjustment for multiple co
parisons was performed.

action of FP could be described and whether a patient To assist with the interpretation and understanding of the find-

initial response to treatment could be useful in predictingngs outiined in this article, statistical testing was performed on the
the ultimate magnitude of therapeutic benefit before e.ompined data from 8 distinct protocols. Because the data are

lengthy trial of medication. derived from 8 different trials, strict statistical interpretation of the
P values provided is not possible. The similarities among these

METHODS studies, however, are extensive. All trials were randomized, parallel,

Subjects double-blind, and placebo-controlled, involving twice daily treat-

) ) ment with FP, and all included at least 8 weeks of treatment. All
All adolescent and adult patients with asthma (n = 1461) from agpjects included were steroid-naive asthmatic patients at least 12
total of 8 randomlzed‘, double-blind, placebo-controlled clinical tri- years of age. Al studies included males and females, and the inclu-
als of 8 to 12 weeks’ duration were included in this analysis. Thesjo, and exclusion criteria were similar. In all trials daily diary card
protocols were approyed by thg institutional review bo_ard5_Overseeassessmems, including patient-recorded morning PEF measure-
ing each respective trial. All patients were corticosteroid naive, wer€ments, were collected. Al trials started with weekly clinic visits and
atleast 12 years of age, had a diagnosis of asthma as defined by tonciuded with biweekly visits. To reduce the risk of bias induced
American Thoracic Sociedyfor at least 6 months, had required py gitterences among trials, a term controlling for protocol was
therapy for their asthma, had an FE 40% to 90% of the pre-  ncluded in all statistical procedures.
dicted valije based on Crdfistandards for ages 18 years and older Baseline values for diary card data (morning PEF, supplemental
or Polgat! standards for ages 12 to 17 years, demonstrated FEV g terol use, and asthma symptom scores) were calculated by tak-
reversibility of at least 15%, were not gurrent smokers, and had éing the average of the 7 days immediately before the first dose of
less than 10 pack-year history of smoking. Doses of FP (Floventgy,qy medication. Baseline values for actual and percent of predict-
Qlaxo Wellcome, Research Trlangle_ Park,_NC) evaluated |n_these ‘ed PEF were analyzed by using ANOVA F tests controlling for pro-
trials ranged from 2§ig to 500ug twice daily and were adminis-  5¢o|. Al on-treatment efficacy data were summarized as change
tered as either an aerosol or powder formulation. Patients were rarg,qm paseline: in addition, PEF and FEWere summarized as per-

domized to a dose of FP without regard to their baseline PEF. Sufcent of predicted values. Changes from baseline for all parameters

plemental albuterol was supplied for use as needed to control astlyqre compared by using ANOVA F tests, controlling for protocol.
ma symptoms; no other asthma medications (eg, theophylline, anti

> ) X . Change from baseline for each parameter was calculated for
cholinergics, or cromolyn) were allowed during the studies.

) - =t ! - each patient at each day before averaging by group. Because of the
Because patients in each of the clinical trials kept daily recordfvariability of PEF measurements, the “best observed” response for

of PEF, morning PEF was chosen as the primary efficacy parameteper was defined as the average PEF for the treatment group during
for analyzing time to onset of effect. Mini-Wright peak flowmeters i a5t 2 weeks of the 8-week study period. Time to onset of effect
were used in all of the studies included in this analysis, and preyyas defined as the point at which a statistically significant differ-
dicted peak flows were calculated for each patient by using a nomognce in response was detected between the placebo and FP treat-
gram developed for this deviééSecondary evaluatlorls of efficacy hent groups. Thus the time to onset of effect and time to best
included FEV, supplemental albuterol use, and patient-rated asth-gpseryed response were obtained for the treatment group and not for
ma symptom scores. FgWas measured at the clinic at baseline jngjigual patients. For subgroup analyses, the times to reach 50%
and before the morning dose of study medication at weeks 1, 2, S3ng 909 of the best observed response in 8 weeks were used to
4, 6, and 8 in all studies, except for one study in which no week 3y,5ke comparisons among the groups.

measurement was taken. Patients were to withhold supplement:  the number of patients withdrawn from the study before com-
albuterol for at least 6 hours before testing. Supplemental albutercmeﬁng 8 weeks of treatment was compared between groups by
use (puffs/day) and asthma symptom scores were calculated frolysing 4 Cochran-Mantel-Haenszel test (a chi-squared test control-
daily patient diary records. Asthma symptoms were scored accordjing for protocol). For patients withdrawn prematurely, the last non-

ing to the following 4-point scale: 0, none; 1, mild or transient missing value was carried forward in the analyses of efficacy (last
symptoms that may or may not be annoying but caused little or n(;pservation carried forward analysis).

discomfort; 2, moderate or frequent symptoms that caused discom

fort and interfered at least once with normal activities; and 3, SYMP-RESULTS
toms that are continuous and that interfere with activities, sleep, o
both.

Data from the 8 controlled clinical trials underwent subgroup A total of 992 patients received FP and 469 received
analysis to evaluate the possible variables affecting time to O”Seplacebo in the 8 clinical trials. Demographic and baseline
and best observed effect (ie, age, sex, severity of airway obstructiordisealse characteristics were similar in the 2 treatment
and dose). Severity of airway obstruction was categorized a(:cordg:]roupS (Table ). Percent of predicted PEF and F&W

ing to percent of predicted PEF at baseline, with mild obstruction imately 76% d 66% tivelv. |
defined as at least 81%, moderate as 60% to 80%, and severe as I(ues were approximately oan 0, respectively, In

than 60% PEF. Dose response was examined by dividing patient?Oth groups at baseline. The percentage of patients with-
into subgroups receiving nominal doses of 1§@r less and of 250 drawn for any reason during the first 8 weeks of the tri-
ug or more FP twice daily. This grouping was based on the fact thaals was significantly higher in the placebo group than in
100 pg twice daily is the current recommended starting dose,the FP groupR < .001). There were no significant dif-

Demographics
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TABLE I. Baseline demographic and disease characteris-
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improvements in FEY, asthma symptom scores, and

tics supplemental albuterol use compared with treatment
FP (n=992) Placebo (n = 469) with placebo P <.001) (Figs 2 and 3). Improvement in
s FEV, to within 50% of the best observed effect was
ex . .

E 369 (37%) 172 (37%) shown at the first pc_)stbasellne measurement (at 1
M 623 (63%) 297 (63%) week; P < .001), and improvement to W|t_h|n_ 90% of
Ethnic origin the best observed response occurred within 3 weeks

Black 52 (5%) 28 (6%) (Table I1).

Hispanic 42 (4%) 27 (6%) Significant improvement in asthma symptoms was

White 880 (89%) 403 (86%) evident after 1 day of treatmer®® € .001; Fig 3), and

Other 18 (2%) 11 (2%) 90% of the best observed effect was reached within 2
Age (¥)* 206+123 30.1+127 weeks. A significant decrease in supplemental albuterol

PEF (L/min)t

(range, 12-75)

(range, 12-78)

use in the FP treatment group versus the placebo group
was also noted at day P € .001). The reduction in the

Baseli 4233+2.9 417.0£4.1
PZf:e':fof predicted 764+ 0.4 755+ 0.6 number of puffs per day of albuterol reached 50% of the
FEVI (Ut S S best observed effect after 2 days of treatment with FP,
Baseline 257 +0.02 253 +0.03 and the best observed effect was reached within 2 weeks
Percent of predicted 66.6 + 0.3 66.4 + 0.4 of treatment (Fig 3).
Daily number of puffs of 3.5+0.10 3.8+0.15 .
Su)rl)plememal aﬁ)buterow Effects on PEF by patient subgroup and dose
Asthma symptom scofé 11+0.02 11+003 Sex and ageThere were no significant differences

D between males and females in time to onset of effect or
ata represented as mean + SD. . .
1Data represented as mean + SEM. best observed effect for morning PEF in response to FP
*Asthma symptom scores according to the following scale: 0, none; 1, mild treatment (data not shown). Percent predicted PEF
or transient symptoms that may or may not be annoying but caused little orjncreased from 77.0% at baseline to 83.3% after treat-
no discomfort; 2, moderate or frequent symptoms that caused discomfort ment in males and from 75.3% to 82.2% in females.
and .interfered at Ieagt once with nom}gl‘activities; and 3, symptoms that are There were no significant trends with age in time to
continuous and that interfere with activities, sleep, or both. .
onset of effect or best observed effect in response to FP
among the age categories of 12 to 17, 18 to 50, or 51 or

ferences in demographic characteristics among thgreater years. Changes from baseline in morning PEF for
patients when they were grouped according to dosthese groups ranged from 26.5 to 39.1 L/min.
received (Table 1) or sex (data not shown). Baseline PEI Dose of FPNo significant differences were noted in
and percent of predicted PEF were used to categorize tltthe magnitude of change in morning PEF in response to
degree of airflow obstruction (mild, >80% predicted treatment in patients receiving highe2b0 ug twice
PEF; moderate, 60% to 80%; and severe, <60%). Bastdaily) or lower £100ug twice daily) doses of FP (Table
line FEV; values and percent of predicted FEXalues  1V). Time to reach 50% of the best observed effect was
were significantly different among patients in the mild, longer in the higher dose group (7 days) than in the lower
moderate, and severe groups<.001; Table II). dose group (4 days); there was no notable difference in
time to the best observed effect between the higher and
lower dose groups (approximately 3 weeks). There was

Morning PEF.Percent predicted morning PEF at base-no evidence of dose response when higher and lower
line was similar in the FP and placebo treatment groupsdoses were analyzed within each of the 3 severity groups
The change in PEF from baseline to the best observe(data not shown).
value (the average of the last 2 weeks of treatment) we Degree of airflow obstructionWhen analyzed by
significantly greater in the FP treatment group (36.2baseline airflow obstruction, the magnitude of change in
L/min) compared with the placebo group, which did notmorning PEF in response to FP treatment was signifi-
show a notable improvement (1.9 L/miR;< .001). cantly greater in patients with severe obstruction at base-
Compared with the placebo group, the mean change iline and smallest in those patients with the mildest dis-
PEF from baseline was significantly greater in the FFease P < .001; Table IV). Significant improvement from
group as early as day 1 of treatméh&(001; Fig 1), and baseline in PEF was seen in all severity groups within 1
significance was maintained throughout the entire treatday of treatmentR < .001). Patients with severe obstruc-
ment period. tion showed the most rapid improvement: 3 days to reach

The time to reach 50% of the best observed effect i150% of the best observed response compared with 5 days
the FP treatment group was less than 1 week, with thand 7 days in patients with moderate and mild obstruc-
time to reach 90% of the best observed response durirtion, respectively. The time to reach 90% of the best
the 8 treatment weeks occurring approximately 3 weekobserved response was approximately 3 weeks for
from the start of treatment (Table IlI). patients with moderate or severe airflow obstruction and

FEV;, asthma symptom scores, supplemerffal approximately 4 weeks for patients with mild obstruc-
agonist useTreatment with FP resulted in significant tion. However, the best observed percent predicted PEF

FP versus placebo
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Change from Baseline in PEF

Percent of Predicted PEF

{L/min)
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Treatment Day

FIG 1. Change from baseline in PEF (L/min) and percent of predicted PEF (%) in the FP and placebo treatment
groups. P < .001 for all time points. PBO, Placebo.

TABLE Il. Baseline characteristics by patient subgroup

Dose of FP (twice daily) Baseline airflow obstruction

<100 pg (n = 744) >250 g (n = 248) Mild (n = 390) Moderate (n = 475) Severe (n = 127)

Sex

F 274 (37%) 95 (38%) 144 (37%) 161 (34%) 64 (50%)

M 470 (63%) 153 (62%) 246 (63%) 314 (66%) 63 (50%)
Ethnic origin

Black 36 (5%) 16 (6%) 18 (5%) 26 (5%) 8 (6%)

Hispanic 24 (3%) 18 (7%) 21 (5%) 14 (3%) 7 (6%)

White 672 (90%) 208 (84%) 344 (88%) 427 (90%) 109 (86%)

Other 12 (2%) 6 (2%) 7 (2%) 8 (2%) 3 (2%)
Age (yy 29.3+12.6 305115 28.1+11.4 29.4+123 35.2+13.9

(range, 12-75) (range, 12-62) (range, 12-74) (range, 12-69) (range, 12-75)

PEF (L/min)

Baseline 419.4+35 4352 +56 4943 +3.6 400.7 +2.8 290.1 +4.7%

Percent of predicted 75.8£0.5 78.1+£0.8 88.9+0.3 71.9+0.2 54.5+ 0.5
FEV, (L)t

Baseline 2.6 £0.02 2.6 +0.04 2.8+0.03 2.5+0.03 2.1+0.05

Percent of predicted 66.6 £ 0.4 66.8 £0.5 70.3+0.5 65.0 £ 0.4 61.4+0.8
Daily number of puffs of 3.7+0.11 3.1+0.18 3.0+0.15 3.7+0.14 4.2+0.28

supplemental albuterbl

*Data represented as mean + SD.
TData represented as mean + SEM.

For differences in baseline asthma severity groBps,001 based on an ANOVA F test controlling for protocol.
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TABLE lll. Time to onset and best observed effect
Treatment group
FP Placebo P value

PEF

n 992 469 —

Mean best observed change 36.2 L/min (9.5%) 1.9 L/min (0.5%) <.001

Time to 50% of best observed effect 5 days — —

Time to 90% of best observed effect 22 days — —
FEV,;

n 948 422 —

Mean best observed change 0.52 L (20.2%) 0.19 L (7.5%) <.001

Time to 50% of best observed effect <1 week — —

Time to 90% of best observed effect <3 weeks — —
Symptom scores

n 991 469 —

Mean best observed change —0.40 (-36%) —0.09(-8.2%) <.001

Time to 50% of best observed effect 1 day — —

Time to 90% of best observed effect 14 days — —
Albuterol use

n 875 358 —

Best observed change -1.61 puffs/day (-46%) —0.13 puffs/day (—3.4%) <.001

Time to 50% of best observed effect 2 days — —

Time to 90% of best observed effect 14 days — —
Number of patients withdrawn prematurely (for any reason) 186 (19%) 162 (35%) <.001

All data are expressed as means (percent change from baseline), except for withdrawals. Time to 50% and 90% of the beffeobsemedot computed
for the placebo treatment group because of the lack of significant change in this group of patients.

in patients with severe obstruction (65.0%) remained faresponse or greater improvement. The lack of a dose
below that of patients with mild (93.0%) or moderateresponse was also seen in the patients with the most
(79.4%) obstruction after treatment (Fig 4). severe airflow obstruction; in contrast, another study has
shown a dose-dependent improvement in FBWd a
decrease in the need for oral prednisone in patients
DISCUSSION receiving higher doses of FP for severe asthwmla.

In this analysis of data from 8 randomized, double-should be noted that none of the clinical trials included in
blind, placebo-controlled clinical trials, statistically sig- this analysis was powered to detect differences in
nificant responses to FP treatment, as assessed by moresponse between FP dose groups but only between FP
ing PEF, asthma symptom scores, and reduction in sufand placebo. These clinical trials were conducted in
plemental albuterol use, were evident within 1 day ofpatients with less severe asthma, for which the lowest
beginning therapy. The current results are consistent witdoses of FP have been shown to be highly effective. Also,
previously published analyses based on a subset of ttpatients in the higher dose group had a slightly higher
earlier individual trials in this databak®!4The time to  than average baseline PEF value than those in the lower
reach 50% of the best observed response in 8 weeks dose group, which could have an impact on any possible
the FP treatment group, as evidenced by a significardose-response analyses.
reduction in patient-rated asthma symptom scores an Although those patients with the most severe airway
supplemental albuterol use, was observed after 1 to obstruction (baseline PEE60% of predicted value) had
days of treatment, preceding the corresponding changehe greatest magnitude of improvement in morning PEF,
in PEF (5 days). The best observed effect during the they still did not achieve the level of lung function
weeks of therapy occurred within approximately 3 weeksobserved in patients with mild or moderate airway
of FP treatment for PEF and FE&nd within 2 weeks of  obstruction (Fig 4). This failure of the most severely
treatment for asthma symptom scores and reduction iafflicted patients to obtain a level of lung function as high
supplemental albuterol therapy. as that seen in patients with mild or moderate obstruction

No differences in time to best observed effect or timemay be a result of pathophysiologic changes of their dis-
to onset of effect for PEF were noted between males anease (ie, lung remodeling) that can occur because of
females or among different age categories. There was rinadequately treated inflammation over time and may
evidence of a dose response in time to onset or bealso be related to the duration of asthma in these
observed response with FP in asthmatic patients treatepatientst®é although there is some evidence that lung
with as-needed bronchodilators at baseline, which is corremodeling may be more indicative of the severity of dis-
sistent with previous repor¥$ These results suggest that ease rather than the duration of astimin addition,
higher doses of FP do not necessarily lead to a quickethese results may be due to the fact that in this study
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FIG 2. Change from baseline in FEV, (L) and percent of predicted FEV; (%) in the FP and placebo treatment

groups. Only 7 of the 8 clinical trials included in the analysis collected FEV, data at week 3. P <.001 for all
time points. PBO, Placebo.

patients were categorized on the basis of airflow obstrucity of airway obstruction patients tended to achieve this
tion as defined by PEF, which may have produced selecimprovement on the same general time course; that is,
tion bias (eg, smaller lung size in one group). The currenionset of significant therapeutic effect occurred within 1
analyses were not designed to address these issuday, regardless of baseline severity.

(response vs severity), and therefore the reasons for th  The enrollment criteria of the 8 clinical trials used in
observed findings remain speculative. This study has alsthese analyses specified that patients were corticosteroid
shown that regardless of how large the best observenaive and were at least 12 years of age, and the studies
improvement in morning PEF, across categories of severexcluded patients with the most severe disease {FEV
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FIG 3. Change from baseline in total asthma symptom score (top) and supplemental albuterol use (bottom) in

the FP and placebo treatment groups. P < .001 for all time points. PBO, Placebo.

TABLE IV. PEF: Time to onset and best observed effect

by dose and airflow obstruction

<40% of predicted value at baseline). Therefore by
design this population represents only a subset of

patients seen in clinical practice. In addition, the conclu-
sions reported here are based on responses to a single
inhaled glucocorticoid and thus should not be taken as a
general measure of response for all inhaled corticos-

Maximum Time to
change from Time to 90% of best
baseline 50% effect observed
(L/min) (days) effect (days)
FP dose
<100pg twice daily 36.3 4 23
>250pug twice daily 35.9 7 21
Airflow obstruction
Mild 23.2 7 27
Moderate 41.4 5 20
Severe 56.1 3 22

teroids. A previous study examining time to onset of
response to high doses of oral glucocorticoids in children
with severe asthma reported that a significant response
(defined as an increase in prebronchodilator fF&Vat
least 15% over baseline) to treatment occurred within 10
days; the authors recommended that patients who did not

respond within 10 days be placed on alternative treat-
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FIG 4. Change from baseline in peak expiratory flow rate (PEFR) and percent of predicted PEFR in patients with
mild, moderate, or severe asthma treated with FP. For change from baseline, P < .001 for all time points and
for all levels of severity.

ment18 These results are consistent with those of the curtreatment. In addition, near-maximal improvement in
rent study of inhaled FP in adult patients with asthmalung function parameters and asthma symptoms can be
Package labeling for other inhaled corticosteroids indi-expected within 3 weeks of the initiation of therapy for
cated for the treatment of asthma state that benefitpatients with mild-to-moderate asthma. The relatively
should be apparent within 1 to 2 or 1 to 4 weeks of startfast onset of action of FP, as shown by both objective
ing therapyt® However, to our knowledge, there are no lung function tests and the patient’s subjective perception
other published data outlining in detail the time to onselof asthma symptoms, may lead to improved compliance
of significant therapeutic benefit for drugs of this class. and therefore better symptom control in patients with
This report represents the first large-scale examinatiorasthma requiring corticosteroid therapy.
of time to onset of action and maximal effect of FP in
patients with asthma. The results of this analysis indicattgergrences
that, th,e onset of action Of, FP occurs Wlthl,n l day of 1. National Heart, Lung, and Blood Institute. Expert Panel Report 2: Guide-
begmmng therapy, and patlent-rated scales indicate the lines for the diagnosis and management of asthma. Bethesda (MD):
significant benefit may be perceived by the first day of  National Institutes of Health; Feb 1997.
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