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Background: Attempts to delineate efficacy and safety differ- 
ences among inhaled eorticosteroids have been difficult be- 
cause of the lack of well-controlled, comparative studies re- 
ported in the medical literature. 
Methods: A randomized, double-blind, double-dummy study 
was conducted in 24 outpatient centers. A total of 291 male 
and female patients at least 12 years of age with asthma 
(FEV 1 between 50% and 80% of predicted value), who had 
previously received maintenance therapy with beclometha- 
sone dipropionate or triamcinolone acetonide, were switched 
to treatment with fluticasone propionate powder (250 p~g 
twice daily), triamcinolone acetonide aerosol (200 i~g four 
times daily), or placebo for 24 weeks. 
Results: Mean increase in FEV I from baseline to end point 
was significantly (p = 0.009) greater in patients switched to 
treatment with fluticasone compared with patients switched 
to treatment with triamcinoione (0.27 L and 0.07 L, respec- 
tively). At end point, mean increase in morning peak expira- 
tory flow from baseline was 21 L/min with fluticasone com- 
pared with mean decreases of 6 L/min and 28 L/rain with 
triamcinolone and placebo, respectively (p < 0,001 vs triam- 
cinolone and placebo). Supplemental rescue aibuterol use 
decreased by 30% from baseline with fluticasone (p < 0.05 vs 
triamcinolone and placebo) compared with triamcinolone 
(6%) or placebo (increased by 50%). The percentage of pa- 
tients withdrawn from the study because they met predefined 
lack-of-efficacy criteria was higher with placebo (60%) and 
triamcinolone (27%) than with fluticasone (17%). Incidence 
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of adverse events and tow morning plasma cortisol concen- 
trations were similar across treatment grOups except for oral 
eandidiasis (p = 0.035, fluticasone vs placebo). 
Conclusion: Fluticasone propionate powder twice daily (500 
vtg/day) was superior in efficacy to triamcinolone acetonide 
aerosol four times daily (800 ttg/day) in patients with persis- 
tent asthma. (J Allergy Clin Immunol 1997;100:467-74.) 

Key words: Inhaled corticosteroid, asthma, fluticasone 
propionate, triamcinolone acetonide, randomized controlled trial 

Asthma, a chronic inflammatory disorder of the air- 
ways characterized by airway hyperresponsiveness and 
acute airflow limitation, is currently diagnosed in ap- 
proximately 12 million persons in the Uni ted  States.l, 2 
There  is significant morbidity and mortality associated 
with asthma. Approximately 5000 deaths are attributed 
to asthma each year, 3 and the costs of asthma exceeded 
6.2 billion dollars in 1990. 4 Results from epidemiologic 
studies suggest that asthma is underdiagnosed and un- 
dertreated in both adults and children. 5 Pharmacologic 
therapy for the t reatment  of asthma includes the use of 
bronchodilators to relax bronchial smooth muscle and 
antiinflammatory medications to treat the underlying 
pathology of the disease. In the past, guidelines for the 
t reatment  of asthma have suggested that inhaled corti- 
costeroids may be more appropriately used in patients 
with modera te  to severe asthma, c' More  recently, the 
Global Initiative for Asthma guidelines have suggested 
that "any asthma more severe than mild, intermittent 
a s t h m a . . .  (FEV 1 _> 80% predicted , intermittent  symp- 
toms less than one time per  week, nighttime symptoms 
less than two times per month)  . . .  is more effectively 
controlled by t reatment  to suppress and reverse the 
inflammation than by t reatment  only of acute broncho- 
constriction and related symptoms. ''7 These guidelines 
consider inhaled corticosteroids to be the most effective 
antiinflammatory medications available. 7 

Inhaled corticosteroids that are most frequently used 
for the t reatment  of asthma in the Uni ted  States include 
beclomethasone dipropionate,  tr iamcinolone acetonide 
(TAA),  flunisolide, and most recently, fluticasone pro- 
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Abbreviations used 
FP: Fluticasone propionate 

PEF: Peak expiratory flow 
TAA: Triamcinolone acetonide 

pionate (FP). FP is a synthetic, trifluorinated, andro- 
stane derivative with high glucocorticoid receptor affin- 
ity, rapid receptor association, and slow receptor 
dissociation, which results in a long corticosteroid- 
receptor complex half-life. 8 When swallowed, FP is 
metabolized to an inactive metabolite, which explains 
its negligible oral systemic bioavailability. 9 All of the 
above-mentioned inhaled corticosteroids have been 
shown to be effective in the t reatment  of asthma by 
lessening the requirements for oral steroids, lowering 
airway reactivity, reducing the frequency of acute epi- 
sodes of asthma, and reducing the need for concurrent  
medications. 10-20 

However, attempts to delineate differences among 
these corticosteroids in terms of comparative efficacy 
and safety profiles have been difficult because of the lack 
of well-controlled, comparative studies reported in the 
medical literature. Although most clinicians agree on the 
characteristics of an ideal inhaled corticosteroid (high 
topical anti inflammatory effect and low systemic bio- 
availability), there is much ambivalence regarding the 
most appropriate clinical model  to use in the compari- 
son of relative potencies of inhaled corticosteroids? 1, 22 
Relative potencies have been evaluated on a microgram 
per microgram basis and by means of topical to systemic 
potency ratios (through animal models), 23 cutaneous 
vasoconstriction tests, 24 changes in peripheral blood 
eosinophils and urinary cortisol excretion, 25 and dose 
equivalencies to a reference standard (i.e., oral pred- 
nisone).26. 27 However, none  of these models have been 
widely accepted as accurate comparative measures of 
the efficacy and safety of inhaled corticosteroids in the 
t reatment  of asthma in human  beings. 

By means of a double-blind, double-dummy, placebo- 
controlled clinical model  in patients with asthma who 
had previously been treated with beclomethasone dipro- 
pionate or TAA, this study compared the efficacy and 
safety of FP with that of T A A  by using recommended,  
labeled dosing regimens for the aerosol formulations of 
both drugs. This study was conducted to complement  the 
results of a similarly designed 24-week clinical trial. 28 

M E T H O D S  
Patient selection 

Patients were nonsmokers, at least 12 years of age, who had 
asthma (defined in accordance with American Thoracic Society 
criteria 29) and who had required maintenance inhaled cortico- 
steroid therapy for at least 4 weeks preceding the study. All 
patients had an FEV t of 50% to 80% of predicted normal 
values for age, sex, and height? °'31 Reversibility of airway 
obstruction was demonstrated by an increase of 15% or greater 
within 15 minutes after administration of 2 to 4 puffs of 

TABLE i. Patient demographics, characteristics, 
and disposi t ion* 

TAA (200 FP (250 
Placebo i~g QID) i~g BID) 

No. enrolled 95 101 95 
No. (%) completed 26 (27) 56 (55) 63 (66) 
No. (%) withdrawn? 69 (73) 45 (45) 32 (34) 

Lack of efficacy 57 (60) 27 (27) 16 (17) 
Adverse event 8 (8) 5 (5) 4 (4) 
Other:~ 10 (11) 14 (14) 15 (16) 

Mean age in years 37 (12-70) 37 (12-70) 34 (12-74) 
(range) 

Sex, no. (%) 
Male 49 (52) 42 (42) 51 (54) 
Female 46 (48) 59 (58) 44 (46) 

Ethnic origin, no. (%) 
White 88 (93) 90 (89) 86 (91) 
Black 5 (5) 5 (5) 5 (5) 
Other 2 (2) 6 (6) 4 (4) 

Mean screening % 66 67 68 
predicted FEV~ 

Screening medication, 
no. (%) 

BDP 37 (39) 46 (46) 41 (43) 
TAA 58 (61) 55 (54) 54 (57) 

BDP, Beclomethasone dipropionate; BID, twice daily; QID, four times 
daily. 

*Based on intent-to-treat population. 
tMultiple reasons for withdrawal possible. 
:l:Includes protocol violations and patients who failed to return. 

albuterol. Patients had to have at least one documented urgent 
or emergent care visit or home treatment for asthma within the 
12 months before screening. 

Patients were excluded for any of the following reasons: 
pregnancy or lactation; use of methotrexate or gold salts for 
contrcil of asthma; use of inhaled cromolyn or inhaled 
nedocromil; use of oral, intranasal, or injectable corticosteroids 
within 4 weeks of the start of the study; significant concomitant 
illness; immunotherapy requiring a change in dosage regimen 
within 12 weeks; or concurrent use of any other prescription or 
over-the-counter medication that might affect the course of 
asthma or interact with sympathomimetic amines. 

Study design 

A double-blind, double-dummy, randomized, placebo-con- 
trolled, parallel-group study was conducted at 24 clinical cen- 
ters throughout the United States. All patients gave written 
informed consent, and the protocol was approved by an insti- 
tutional review board for each clinical center. 

During screening, patients continued their usual inhaled 
corticosteroid dosage regimens (open-label beclomethasone 
dipropionate or TAA aerosols, 8 to 12 actuations daily). In 
addition, they received placebo FP powder through the Dis- 
khaler twice daily. Previous bronchodilator therapy was re- 
placed with albuterol aerosol, to be used only as needed for 
relief of acute symptoms; and if already part of their current 
therapeutic regimen, theophylline was continued at a fixed 
dosage. At the end of screening, eligible patients were required 
to meet the following criteria on the basis of the 7-day period 
immediately preceding the day of random assignment to study 
group: asthma stability defined as no more than 3 days' use of 
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TABLE II. Mean change from baseline (SEM) to end point for efficacy variables 

Variable Placebo TAA (200 t~g QID) FP (250 I~g BID) 

Morning FEV I (L) 
Baseline 2.25 (0.06) 2.27 (0.06) 2.37 (0.06) 
Change -0.18 (0.06) 0.07 (0.05)* 0.27 (0.05)*? 

Morning PEF (L/min) 
Baseline 406 (8) 404 (9) 420 (9) 
Change - 28  (4) - 6  (4)* 21 (4)*? 

Albuterol use (puffs/day) 
Baseline 3.2 (0.3) 3.3 (0.7) 3.0 (0.3) 
Change 1.6 (0.3) -0 ,2  (0.7)* -0.9 (0.3)*? 

Rescue-free days (%) 
Baseline 32 (4) 34 (4) 34 (4) 
Change 11 (4) 1 (3)* 14 (4)*? 

Night awakenings 
Baseline 0.08 (0.02) 0.10 (0.02) 0.09 (0.02) 
Change 0.27 (0.05) -0.01 (0.03)* -0.03 (0.03)* 

Overall symptom score 
Baseline 1.7 (0.1) 1.8 (0.1) 1.7 (0.1) 
Change 0.7 (0.2) -0.1 (0.1)* -0.3 (0.1)* 

Symptom-free days (%) 
Baseline 25 (3) 23 (3) 33 (4) 
Change - 5  (3) 12 (3)* ]4 (5)* 

BID, Twice daily; QID, four times daily; SEM, standard 
*p < 0.05 versus placebo. 
?p < 0.05, FP versus TAA. 

error of the mean. 

more than 12 puffs/day of as-needed albuterol, 4 or fewer 
mornings when peak expiratory flow (PEF) decreased more 
than 20% from the previous evening's PEF, and 3 or fewer 
nights with awakenings caused by asthma requiring inhaled 
albuterol; FEV1 between 50% and 80% of predicted values and 
within _+ 15% of the screening FEV~. These criteria were used 
to ensure that patients' conditions were stable with use of their 
current medication. In addition, all patients demonstrated 
adequate compliance (use of ->75% of the placebo powder 
blisters during screening, ability to withhold antiasthma medi- 
cations for the required period before visiting the clinic, and 
completion of diary cards). 

Patients who met all entry criteria discontinued their beclo- 
methasone dipropionate or TAA and were randomly assigned to 
receive one of the following inhaled treatments for 24 weeks: FP 
through Diskhaler (250 ixg twice daily) and placebo through 
Azmacort Oral Inhaler (2 puffs four times daily), TAA through 
Azmacort Oral Inhaler (200 Ixg* [2 puffs] four times daily) and 
placebo FP through Diskhaler twice daily, or placebo FP through 
Diskhaler twice daily and placebo through Azmacort Oral Inhaler 
(2 puffs four times daily). FP was contained in blisters on a 
Rotadisk (Glaxo Wellcome) and administered through the Disk- 
haler, a breath-actuated inhalation device. TAA was delivered as 
an aerosol suspension through Azmacort Oral Inhaler, a metered- 
dose inhaler with an attached spacer device (Rhone-Poulenc 
Rorer Pharmaceuticals, Inc., Collegeville, Pa.). The placebo oral 
inhalers were assembled with identical components to maintain 
double-blind, double-dummy study conditions. Albuterol aerosol 
as needed and theophylline (if part of an established fixed dosage 
regimen) were permitted during the study; however, albuterol had 
to be withheld for approximately 6 hours and theophylline for 24 
to 36 hours before clinic visits. 

*Each actuation releases approximately 200 p~g of TAA, of which 
approximately 100 ~xg is delivered from the unit. 

Patients returned to the clinic on a weeny basis tbr the first 
2 weeks, every 2 weeks for i month, and then every 3 weeks for 
a total of 24 weeks of double-blind treatment. At each clinic 
visit, diary card information was assessed, and pulmonary 
function tests were performed to determine whether patients 
met predetermined asthma instability criteria. Patients were 
withdrawn from the study because of lack of treatment efficacy 
if they met any of the following criteria, indicating worsening or 
unstable asthma: a clinical exacerbation requiring emergency 
treatment, hospitalization, or asthma medication not allowed by 
protocol; a 20% decrease from the predose FEV t at the 
randomization visit; a 20% decrease from the mean morning 
baseline PEF on more than 3 of 7 days immediately preceding 
a visit; use of more than 12 albuterol puffs per day on more than 
3 of 7 days immediately preceding a visit; or more than three 
nighttime awakenings caused by asthma symptoms that re- 
quired albuterol aerosol during the week immediately preced- 
ing a visit. 

Efficacy measures included morning predose FEV~, proba- 
bility of remaining in the study over time (i.e., not being 
withdrawn because of lack of efficacy), patient-measured morn- 
ing PEF, albuterol aerosol use, number of nighttime awaken- 
ings requiring inhaled albuterol, and asthma symptom scores 
(0 = none, 1 = mild or transient symptoms, 2 = moderate or 
frequent symptoms, and 3 = continuous symptoms) for wheeze, 
shortness of breath, and cough. 

Safety was assessed by monitoring adverse events and morn- 
ing plasma cortisol concentrations. Investigators determined 
whether an adverse event was potentially drug-related (possi- 
bly, probably, or almost certainly related to study drug). 

Statistical analyses 

Analyses were based on data from the intent-to-~reat popu- 
lation, comprising all patients exposed to study drug. Statistical 
testing was performed on end-point data, defined as the final 
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FIG. 1. Mean change from baseline in morning predose FEV1 at end point (*p < 0.05 vs placebo, t p  < 0.05 
FP vs TAA). BID, Twice daily; QID; four times daily. End-point analysis = final estimable measurement for all 
patients including those who failed to complete the entire study. 

estimable measurement for the patient, regardless of whether 
the patient completed the study. By-visit analyses were per- 
formed only on data from patients remaining in the study at 
that specific visit. 

All statistical tests were two-sided, and treatment differences 
below the 0.05 level were considered statistically significant. 
Enrollment of 100 patients per treatment group was estimated 
to provide a power of 80% in detecting a difference in morning 
FEV1 of 0.25 L between treatment groups, assuming a standard 
deviation of 0.55 L. Assessments of morning predose FEV1 
were tested for treatment differences by using an analysis of 
covariance F-test. The probability of remaining in the study 
over time on the basis of asthma instability criteria was plotted 
by using Kaplan-Meier estimates of survival? 2 Log-rank tests of 
homogeneity were used to compare the resulting survival 
curves. Analysis of PEF, symptom scores, albuterol use, night- 
time awakenings, symptom-free days, and rescue medication- 
free days were based on 7-day averages within subjects, which 
were then averaged over treatment groups; and the compari- 
sons of changes from baseline (pretreatment) values between 
treatment groups were made on the basis of an analysis of 
covariance with baseline value as covariate. The incidence of 
adverse events was tabulated by treatment group and analyzed 
for treatment differences by using Fisher's exact test. 

RESULTS 
Three hundred seventy-eight patients were screened 

for participation. A total of 291 patients met the inclu- 
sion criteria and were randomly assigned to treatment. 
Randomization resulted in comparable treatment 
groups at baseline with respect to patient demographics, 
pulmonary function, and number of patients receiving 
either beclomethasone dipropionate or TAA during 
screening (Table I). Patient demographics, characteris- 
tics, and disposition are shown in Table I. The main 
reason for not completing the study was lack of efficacy 
according to predefined withdrawal criteria. 

Pulmonary function 

Table II presents the mean change from baseline to 
end point for various efficacy measures. At end point, 
patients in both FP and TAA groups experienced statis- 
tically significantly greater improvements in FEV1 com- 
pared with patients in the placebo group (p -< 0.001, 
Table II). In addition, patients switched to FP experi- 
enced significantly (p < 0.05) greater improvements in 
FEV~ compared with patients treated with TAA by week 
4 of treatment and throughout the study (except for 
week 18), as well as at end point (p = 0.009). Patients in 
the FP and TAA treatment groups had mean increases 
from baseline to end-point FEVz of 0.27 L and 0.07 L, 
respectively, which represent 11% and 3% improve- 
ments from baseline, respectively. In contrast, patients 
in the placebo group had a mean decrease in FEVa of 
0.18 L (-8%).  Mean changes from baseline in FEV1 at 
each visit and at end point are shown in Fig. 1. 

Statistically significant (p < 0.05) differences in mean 
change from baseline PEF between the TAA and FP 
treatment groups were observed by week 1 and main- 
tained throughout the study. Fig. 2 shows the mean 
change from baseline in morning PEF over the 24-week 
treatment period. At  end point, the mean increase in 
morning PEF over baseline values in patients who 
switched to FP was 21 L/min compared with mean 
decreases of 6 L/min and 28 L/min in the TAA and 
placebo groups, respectively (p < 0.001, FP and TAA vs 
placebo; Table II). 

Probability of remaining in the study 

Only 27% of patients in the placebo group remained 
in the study for the entire 24 weeks compared with 66% 
and 55% of patients in the FP and TAA groups, 
respectively. The percentage of patients withdrawn from 
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FIG. 2. Mean change from baseline in morning predose PEF (*p < 0.05 vs placebo, 1-p < 0.05 FP vs TAA). BID, 
Twice daily; QID, four times daily. End-point analysis = final estimable measurement for all patients including 
those who failed to complete the entire study. 

the study because they met predefined lack-of-efficacy 
criteria was much higher in the placebo (60%) and TAA 
(27%) treatment groups than in the FP treatment group 
(17%) (Table I). Survival analysis revealed that patients 
in the FP and TAA treatment groups had a significantly" 
greater probability of remaining in the study over time 
than patients in the placebo group (p < 0.001, Fig. 3). 
Differences between patients treated with FP and those 
treated with TAA were not statistically significant (p = 
0.06). 

AIbuterol use, nighttime awakenings, and 
asthma symptoms 

Patients treated with FP and TAA had reduced albu- 
terol use by 30% (0.9 puffs/day) and 6% (0.2 puffs/day) 
at end point, respectively, whereas patients treated with 
placebo had increased their albuterol use by 50% (1.6 
puffs/day, p < 0.05, FP vs placebo and TAA; Table II). 
The percentage of days requiring no backup albuterol 
use was significantly higher (p -< 0.006) at end point in 
patients treated with FP compared with patients treated 
with either placebo or TAA. At end point, the number of 
nighttime awakenings requiring inhaled albuterol signif- 
icantly decreased (p _< 0.001 vs placebo) with FP or 
TAA, whereas nighttime awakenings increased after 
treatment with placebo (Table II). The two active treat- 
ment groups were not significantly different from each 
other with respect to nighttime awakenings. Overall 
daily asthma symptom scores increased from baseline to 
end point in the placebo group but decreased in both FP 
and TAA treatment groups (p < 0.001 vs placebo; Table 
II). The percentage of symptom-free days also signifi- 
cantly increased from baseline to end point after treat- 

ment with both FP and TAA (p _< 0.001) compared with 
a decrease in symptom-free days after treatment with 
placebo. There were no significant differences between 
FP and TAA with respect to symptom scores or symp- 
tom-free days. 

Safety 

FP and TAA were well tolerated throughout the 24 
weeks of treatment. No serious drug-related adverse 
events occurred. Twelve patients (13%) in the placebo 
group, 14 patients (15%) in the FP group, and eight 
patients (8%) in the TAA group (p = 0.174 vs FP) 
experienced at least one adverse event that was consid- 
ered to be potentially related to treatment during the 
study. The most commonly reported (->2% in any 
group) adverse events, considered by the investigator to 
be potentially related to treatment, are listed in Table 
III. Most adverse events in patients treated with FP or 
TAA were pharmacologically predictable events com- 
monly observed with the use of inhaled corticosteroids 
(e.g., sore throat, oropharyngeal candidiasis, or hoarse- 
ness). The only statistically significant difference in inci- 
dence of adverse events among treatment groups was 
with oropharyngeal candidiasis (p = 0.035, FP vs place- 
bo). The numbers of patients with postrandomization 
morning plasma cortisol concentrations less than 5 Fg/dl 
in each treatment group were one (1%), three (3%), and 
one (1%) in the placebo, TAA, and FP treatment 
groups, respectively. 

DISCUSSION 

The results of this 24-week study confirm the results of 
a similarly designed 24-week study by Gross et al., 28 
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FIG. 3. Probabi l i ty of remaining in the study according to Kaplan-Meier Survival Curve (p < 0.001 vs placebo; 
p = 0.06, FP vs TAA). BID, Twice daily; QID, four  t imes daily. 

TABLE III. Frequency (%) of most common ly  

reported (->2%) drug-related adverse events* 

TAA FP 
Adverse event Placebo (200 l ig  QID) (250 l ig  BID) 

Sore throat 0 1 (1%) 3 (3%) 
Oropharyngeal 1 (1%) 3 (3%) 8 (8%)9 

candidiasis 
Candidiasis, un- 0 0 2 (2%) 

specified sites 
Headache 2 (2%) 0 1 (1%) 
Hoarseness 0 0 3 (3%) 
Acute bronchitis 2 (2%) 0 0 
Chest symptoms 3 (3%) 0 0 

*Events considered possibly, probably, or almost certainly related to 
drug treatment. 

?p = 0.035 versus placebo. 
:~pInvestigators did not specify location of candidiasis. 

which demonstrated the superiority of inhaled FP pow- 
der, 500 txg/day, compared with TAA aerosol, 800 
ixg/day, in improvement of pulmonary function and 
reduction of the need for supplemental rescue medica- 
tion. In the study by Gross et al., 28 FEV~ improved by 
13% and 1% when patients were switched to FP and 
TAA, respectively. Likewise, the 11% increase in FEV~ 
after switching to FP in this study was significantly higher 
than that observed with TAA (3%) at end point. Simi- 
larly, a small improvement in PEF was observed in both 
studies with FP, whereas PEF was relatively unchanged 
after treatment with TAA. In this study patients treated 
with FP were also able to reduce as-needed albuterol use 
significantly more (30%) than patients treated with TAA 
(6%); patients treated with FP in the study by Gross et 
al. 2a had significantly reduced albuterol use by 19% 
compared with patients treated with TAA who had 
increased their albuterol use by 19%. 

The use of predefined asthma stability criteria in this 
study provided an additional comparative efficacy mea- 
sure. These criteria provided a global assessment of 
patients' asthma stability as determined by deterioration 

in FEV1 or PEF, increased use of as-needed albuterol, 
or an increase in the number of nighttime awakenings 
caused by asthma. The ability of these inhaled cortico- 
steroids to maintain asthma control was evaluated by 
comparing the numbers of patients who dropped out of 
the study (because of an inability to meet asthma 
stability criteria) in each treatment group. In this study 
more patients treated with placebo withdrew because of 
lack of efficacy (60%) than those treated with either FP 
(17%) or TAA (27%). In addition, it was also deter- 
mined, by Kaplan-Meier survival analysis, that patients 
treated with FP had a greater probability of remaining in 
the study over time than patients treated with TAA, 
although this difference was not quite statistically signif- 
icant (p -- 0.06). In the study by Gross et al. zs, these 
differences were statistically significant (p < 0.05); 65%, 
33%, and 17% of patients withdrew from the study 
because of inability to maintain asthma control after 
treatment with placebo, TAA, and FP, respectively. 
These results suggest that FP, 500 Ixg/day, maintains 
asthma stability better than TAA, 800 txg/day. 

It is generally accepted that the onset of action of an 
inhaled corticosteroid in terms of clinical benefits may 
take several weeks. In this study FP and TAA showed 
significant improvements in FEV 1 and PEF compared 
with placebo by week 1, although TAA was not able to 
maintain statistical significance, compared with placebo, 
consistently throughout the study. Other investigators 
confirmed improvements in pulmonary function by week 
1 in two separate 12-week studies, which compared the 
efficacy of FP, 500 b~g/day, 33 (in patients previously 
treated with [3-agonists alone) or TAA, 800 g,g/day, 34 (in 
patients previously treated with inhaled corticosteroids) 
with that of placebo. However, in this study improve- 
ments in FEV1 and PEF were significantly greater with 
FP compared with TAA by week 4 and week 1, respec- 
tively. In the study by Gross et al., 28 these differences in 
FEV1 and PEF between the two drugs were observed by 
week 1 and week 4, respectively; these differences were 
maintained throughout the study. 

Both FP, 500 llg/day, and TAA, 800 ixg/day, were well 
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tolerated over 24 weeks of treatment. The numbers of 
patients with low plasma cortisol concentrations were 
similar across treatment groups. The incidence of ad- 
verse events considered to be potentially related to drug 
therapy was similar to that of placebo, although a slightly 
higher percentage of patients (8%) treated with FP 
experienced oropharyngeal candidiasis (a pharmacolog- 
ically predictable adverse event) compared with 3% of 
patients treated with TAA. A possible explanation for 
this difference is that TAA aerosol contains a built-in 
spacer device, which may have decreased the deposition 
of drug in the oropharynx. Additionally, mouth-washing 
techniques were not included in the protocol for this 
study. The observed increased incidence of oropharyn- 
geal candidiasis may be a reflection of the amount of 
time patients were exposed to drug. More patients 
treated with FP remained in the study than patients 
treated with TAA (66% vs 55%, respectively). In other 
studies oral candidiasis has been reported in up to 5% of 
patients with asthma treated with FP powder, 500 tug/ 
day, for up to 12 weeks. 33, 35, 36 

Many studies 7 have shown that inhaled corticoste- 
roids, particularly FP and TAA, are beneficial in the 
treatment of asthma and are more effective than placebo 
in improving pulmonary function. However, to under- 
stand how one inhaled corticosteroid can be more 
efficacious than another in the treatment of asthma, as 
demonstrated in this study, it is necessary to consider the 
pharmacodynamic and pharmacokinetic profiles of the 
different drugs within this class of asthma medications. 
Some of the most important attributes of an inhaled 
corticosteroid that may translate into differences in 
efficacy or systemic bioavailability include: lipophilicity, 
glucocorticoid receptor affinity and association, glu- 
cocorticoid receptor half-life, and extent of metabolism 
in the liver to active or inactive metabolites? 7 Some of 
these parameters have been evaluated for various corti- 
costeroids; however, some data are not yet available. 38 
Thus the most clinically relevant measures of efficacy to 
the practitioner in terms of comparing inhaled cortico- 
steroids may be clinical outcome measurements such as 
improvements in pulmonary function, reduction in res- 
cue medication use, and maintenance of asthma stabil- 
ity. 

According to the National Disease and Therapeutic 
Index from 1987 to 1992, the percentage of physician 
visits that resulted in the prescription of inhaled corti- 
costeroids for treatment of asthma increased from 7% to 
27%, probably reflecting the increased appreciation of 
the role of inflammation in the pathogenesis of the 
disease? 9 With the increased use and availability of 
inhaled corticosteroids, further studies must be con- 
ducted to delineate more effectively the clinical differ- 
ences between these agents in the treatment of asthma. 
This study demonstrates that FP, 500 p~g/day, increased 
efficacy more than TAA, 800 Ixg/day, in patients with 
asthma who were switched from their previous treat- 
ment with either beclomethasone dipropionate or TAA. 
These results challenge the theory that all inhaled 

corticosteroids are equivalent on a microgram basis. 
Further studies are needed to directly compare FP with 
other inhaled corticosteroids. 
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