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Background: Many clinicians are reluctant to prescribe
inhaled corticosteroids because of concerns over potential
effects on the hypothalamic-pituitary-adrenal axis.

Objective: The purpose of this study was to compare the
adrenal responses to 6-hour cosyntropin infusion after treat-
ment with fluticasone propionate aerosol, triamcinolone ace-
tonide aerosol, prednisone, and placebo for 4 weeks, a suffi-

cient time interval to assess any effects on the adrenal response

to stress.

Methods: This double-blind, triple-dummy, randomized,
placebo-controlled study was conducted in 128 patients to
evaluate adrenal response to 6-hour cosyntropin infusion (a
clinically relevant method for evaluating adrenal function)
after 28 days of treatment with fluticasone propionate aerosol
88 g or 220pug twice daily, triamcinolone acetonide aerosol
200ug 4 times daily or 400ug twice daily, prednisone 10 mg
once daily, and placebo.

Results: After 28 days of treatment, mean plasma cortisol
response to cosyntropin over 12 hours after initiation of the 6-
hour infusion was similar among fluticasone, triamcinolone,
and placebo groups; cortisol response was significantly? (<
.05) reduced after treatment with prednisone compared with
the other treatment groups. Mean 8-hour area under the plas-
ma cortisol concentration-time curves and peak plasma corti-
sol concentrations were significantly R < .003) lower with
prednisone than any other treatment; no significant differ-

ences were noted between placebo and either of the fluticasone

groups in any assessment. Mean reductions from baseline in
area under the plasma cortisol concentration time curves and
peak cortisol concentrations were significantly @ < .05)

greater with triamcinolone 400pg twice daily compared with
placebo.

Conclusion: These results suggest that fluticasone propionate
at therapeutic doses has effects on the hypothalamic-pituitary-
adrenal axis comparable to that of placebo and has significant-
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ly less effect than prednisone as measured by 6-hour cosyn-
tropin infusion after 28 days of treatment. (J Allergy Clin
Immunol 1999;103:622-8.)
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Inhaled corticosteroids are the most potent and effec-
tive anti-inflammatory medications currently available
for the treatment of mild, moderate, and severe persistent
asthmal However, some clinicians are reluctant to pre-
scribe inhaled corticosteroids because of concerns over
potential systemic side effects, including effects on the
hypothalamic-pituitary-adrenal (HPA) axis. Of most con-
cern to clinicians is that during times of stress (eg,
surgery, trauma, illness) the adrenal glands may not be
able to mount a sufficient cortisol response (Addisonian
crisis) in patients who have received long-term treatment
with corticosteroids.

The 2 types of tests used to measure HPA axis func-
tion are those that evaluate the basal secretion of cortisol
from the adrenal gland (morning plasma cortisol concen-
trations, diurnal variation of cortisol concentrations, 24-
hour urinary excretion of cortisol and metabolites) and
those that evaluate the integrity of various components of
the HPA axis or adrenal reserve (adrenal response after
stimulation with cosyntropin, metyrapone, or insulin-
induced hypoglycemia). All inhaled corticosteroids at
various doses have shown the ability to reduce basal cor-
tisol output? However, the risk of life-threatening adren-
al insufficiency depends on the ability of the HPA axis to
respond to stress or illnes8 Therefore a more clinical-
ly relevant and relatively easily performed test for evalu-
ating adrenal function is the measurement of cortisol
response to cosyntropin; this may be given as a bolus or
as an infusion over 1 hour or 6 hours (or m&réhe 6-
hour cosyntropin infusion is useful in distinguishing
more subtle changes than could be detected by a short
test and is the most reliable means of determining adren-
al reserve capacify.
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ticasone propionate on the HPA axis with that of other
inhaled corticosteroids, but most of these studies mea-
sured only basal adrenal function and had other design
limitations10-16The current study is the first to compare
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stimulation morning plasma cortisol concentrations; area under the
Abbreviations used plasma-concentration time curve (AUC) for cortisol over the 8-hour
AUC: Area under the plasma cortisol concentration timg time period after the start of the cosyntropin infusion stimulation
curves test; peak plasma cortisol concentrations obtained in the same 8-
HPA: Hypothalamic pituitary adrenal hour period (8-hour peak); mean plasma cortisol concentrations
TAA: Triamcinolone acetonide over 12 hours in response to cosyntropin infusion; and the number
and percentage of patients who had an abnormal response to the 6-

hour cosyntropin infusion stimulation test.

Secondary measures of safety included physical examinations,
the adrenal responses to 6-hour cosyntropin infusiorclinical laboratory tests, and adverse event assessments. Investiga-
after treatment with fluticasone propionate aerosol, tri-tors determined whether or not an adverse event was potentially
amcinolone acetonide (TAA) aerosol, prednisone, ancdrug related.
placebo for 4 weeks, which is a sufficient time interval to Pgtients meeting all entry criteria were randomly assigned to
assess any effects on the adrenal response to strefeceive 1 of the followmg.treatments _by way of metered-dqse
Because recent evideri€d8 suggests that fluticasone inhaler for 28 days: (1) fluticasone propionate (Flovent Inhalation

. . . . Aerosol; GlaxoWellcome Inc, Research Triangle Park, NCu@8
propionate powder 50fig/day (250ug twice daily) is twice daily, placebo TAA (Azmacort; Rhone-Poulenc Rorer Phar-

superior in_effi_cacy t_o TAA _aerOSOI 8Q@/day (200ug maceuticals, Inc, Collegeville, Pajral inhaler 2 puffs 4 times daily
4 times daily) in patients with asthma, these doses Wer 4 puffs twice daily, 1 placebo capsule every morning; (2) flutica-
included to evaluate the HPA axis effects of these inhaletsone propionate 220y twice daily, placebo Azmacort oral inhaler

corticosteroids. 2 puffs 4 times daily or 4 puffs twice daily, 1 placebo capsule every
morning; (3) TAA 200ug 4 times daily, placebo Flovent oral
METHODS inhaler 2 puffs twice daily, 1 placebo capsule every morning; (4)

Patient selection TAA 400 ug twice daily, placebo Floyent oral inhalgr 2 puffs twice
daily, 1 placebo capsule every morning; (5) prednisone 10 mg cap-

Patients were nonsmokers between the ages of 18 and 50 yeesule every morning, placebo Flovent oral inhaler 2 puffs twice daily,
who had asthma (defined in accordance with American Thoracicplacebo Azmacort oral inhaler 2 puffs 4 times daily or 4 puffs twice
Society criterid?) for at least 6 months preceding the study. All daily; or (6) placebo Flovent oral inhaler 2 puffs twice daily, place-
patients had an FE\Walue of 50% or more of predicted normal val- o Azmacort oral inhaler 2 puffs 4 times daily or 4 puffs twice daily,
ues for age, sex, and heighl 1 placebo capsule every morning. The Azamcort oral inhaler is a

Patients were excluded for any of the following reasons: preg-metered-dose inhaler with an attached spacer device. A spacer
nancy or lactation; use of methotrexate or gold salts for control ofdevice was not used with the fluticasone propionate metered-dose
asthma; use of inhaled cromolyn or inhaled nedocromil; use of oralinhaler. Because the study was triple-dummy, each patient received
intranasal, inhaled, or injectable corticosteroids within 4 weeks of2 inhalers and a bottle of overencapsulated prednisone/placebo
the start of the study; use of 140 mg or more of prednisone or ittablets. To maintain study drug blinding, all patients not assigned to
equivalent in any dosage form or regimen during the past year; siga TAA treatment group were randomly assigned to administer their
nificant concomitant illness; immunotherapy requiring a change inplacebo treatment inhalers on either a twice daily or 4 times daily
dosage regimen within 12 weeks; reversal of nocturnal sleepingregimen. Patients were instructed on the proper use of a metered-
hours; or concurrent use of any other prescription or over-the-dose inhaler. Patients were also instructed to mouth-rinse after each
counter medication that might affect the course of asthma, interacdose of study medication.
with sympathomimetic amines, or confound the cortisol assay.

. Assays

StUdy de5|gn Blood samples were sent from each site to a central laboratory

This was a double-blind, triple-dummy, randomized, placebo- (Covance Central Laboratory Services, Inc, Indianapolis, Ind). Plas-
controlled, parallel-group study conducted at 10 clinical centersma cortisol concentrations were determined by the use of HPLC
throughout the United States. All patients gave written informedwith a reported sensitivity of Ojfg/dL. Laboratory personnel were
consent, and the protocol was approved by an institutional reviewplinded to study drug allocation.
board for each clinical center.

The primary measure of safety for this study was HPA axis func-Statistical analyses
tion. Patients were admitted to the clinic for two 12-hour days to  apalyses for HPA axis function used the compliance population,
permit cosyntropin stimulation tests conducted at a 6-week intervacomprising all patients who were exposed to the study drug and
(1 day 2 weeks before the treatment and 1 day immediately after \yho had completed both the pretreatment and posttreatment 6-hour
weeks of treatment). Each cosyntropin infusion stimulation testinfysion tests. All other analyses used the intent-to-treat population,
consisted of an infusion of 0.25 mg cosyntropin (Cortrosyn; comprising patients who were exposed to the study drug. All statis-
Organon Inc, West Orange, NJ) in 500 mL 0.9% NaCl solution overtica) tests were 2-sided, with treatment differences at or belo® the
a 6-hour period. Blood samples for plasma cortisol were drawn- o5 |evel considered statistically significant. Enrollment of a min-
immediately before the infusion and 1, 2, 4, 6, 8, 10, and 12 hoursimum of 20 patients per treatment group provided at least 80%
after the start of the infusion. Patients were required to have a baspower to detect a difference of 14% in AUC of plasma cortisol.
line morning prestimulation plasma cortisol concentration of 7" The g-hour AUC of plasma cortisol, the 8-hour peak plasma cor-
ug/dL or more, a poststimulation increase in plasma cortisol con-
Centrgtlon of 7ug/dL or more to_ alcon(‘:entratlon of 18/dL or . *Each actuation of Azmacort releases 2@PTAA of which approximately
more in response to cosyntropin infusion, and a normal morning; og ug are delivered from the unit. Each actuation of Flovent Inhalation
ACTH plasma concentration (9 to 52 pg/mL) at baseline. Aerosol (1% lecithin formulation) delivers 58y or 125ug of fluticasone

The effects of the study treatment on HPA axis function werepropionate from the valve and g4 or 110ug of fluticasone propionate from
assessed with the following measurements for each patient: prethe actuator, respectively.
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TABLE I. Baseline characteristics and patient disposition
FP 88 FP 220 TAA 200 TAA 400 Prednisone
Placebo ug bid ug bid ug qid ug bid 10 mg qd
(n=17) (n=22) (n=24) (n=21) (n=21) (n=23)

Men/women (%) 82/18 68/32 58/42 67/33 76/24 74126
Age (y)

Mean 31 30 33 34 29 30

Range 19-41 19-42 18-53 23-47 18-42 19-55
Ethnic origin (%)

White 16 (94) 21 (95) 21 (88) 18 (86) 19 (90) 19 (83)

Other 1(6) 1(5) 3 (13) 3 (15) 2 (10) 4(17)
Height (in) 69.8 68.8 67.2 69.0 68.7 69.0
Weight (Ibs) 192.8 174.6 164.2 193.3 189.5 184.2
FEV, value (% predicted) 89.1 82.5 88.2 87.9 84.3 85.6
Concurrent medications (%)

Salmeterol 0 0 14 0 0 14)

Theophylline 2(12) 0 3 (13) 0 0 0

Cromolyn 0 1(5) 1(4) 1(5) 0 1(4)

Nedocromil 0 0 1(4) 0 0 0
No. completed (%) 17 (100) 21 (95) 23 (96) 21 (100) 21 (100) 22 (96)
No. of withdrawals (%) 0 1(5) 1(4) 0 0 1(4)

Adverse event 0 0 1 0 0 0

Lack of efficacy 0 0 0 0 0 0

Other* 0 1 0 0 0 1

FP, Fluticasone propionat®jd, twice daily;qid, 4 times daily;qd, once daily.
*Failure to return or relocation.

tisol, the mean change from baseline, and the percent change froTAA400). Mean plasma cortisol concentrations through-
baseline in AUC and peak plasma cortisol were summarized b\gyt 12 hours were similar among the fluticasone propi-

treatment group. Comparisons across treatment groups for ealpnate, TAA, and placebo treatment groups.
measure of HPA axis function were based on the ovEradists

from 2-way ANOVAs in which the model included terms for treat- Morning plasma cortisol concentrations
ment and investigator. Comparisons between treatment group(prestimulation)

were based on contrasts constructed for all pairwise treatmer . . .
combinations. The number of plasma cortisol abnormalities was Mean morning plasma cortisol concentrations are

tabulated by treatment group, and Cochran-Mantel-Haenszel tesSUmmarized in Table Il. There were no statistically sig-
were used to test for overall and pairwise differences adjusted fonificant differences among the 6 treatment groups in
investigator. The incidence of adverse events was tabulated bmean morning plasma cortisol concentrations at base-
treatment group, and treatment differences were tested with Fistline. However, after 28 days of treatment, there was a sta-

er's exact test. tistically significant overall treatment difference in mean
morning plasma cortisol concentratiofs<.007); pair-
RESULTS wise comparisons revealed mean morning plasma corti-

sol concentrations were significantly low& £ .045) in

A total of 128 patients were randomly assigned tothe prednisone group than in any other treatment groups
treatment. Randomization resulted in comparable treatwith the exception of the TAA 400g twice daily group.
ment groups at baseline (no significant differencesThere were no significant differences between the place-
among treatment groups) with respect to patient demcbo treatment group and either of the fluticasone propi-
graphics and baseline pulmonary function. The demoonate treatment groups. Mean morning plasma cortisol
graphics and disposition of patients are shown in Table Iconcentrations were significantli? € .034) lower in the
TAA 400 pg twice daily treatment group compared with
the placebo group. There were no significant pairwise

The mean plasma cortisol response to the 6-houdifferences between the fluticasone propionate and TAA
cosyntropin infusion over 12 hours is shown in Fig 1.treatment groups.
Mean cortisol response at baseline was similar among a
treatment groups. After 28 days of treatment, mean p|a58-HourAUC
ma cortisol concentrations at each time point over 12 Mean 8-hour AUC results are summarized in Table 111
hours were significantlyR < .05) reduced after treatment There were no statistically significant differences among
with prednisone compared with each of the other treatthe 6 treatment groups in mean 8-hour AUC at baseline.
ment groups (except at hour 0 with triamcinolone 4§0 Mean change and percent change from baseline in 8-hour
twice daily and at hour 12 with placebo, TAA200, and AUC revealed significantlyR < .001) greater mean

Mean 12-hour response
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FIG 1. Mean plasma cortisol response over 12 hours (P < .05 for all treatment groups at end of treatment ver-
sus prednisone, except at hour 0 for TAA400 twice daily and at hour 12 for placebo, TAA200, and TAA400). FP,
fluticasone propionate.

decreases in 8-hour AUC in the prednisone treatmendifferences among the 6 treatment groups in mean 8-hour
group than in any other treatment group; there were npeak plasma cortisol at baseline. Mean change and per-
significant differences in mean change and percencent change from baseline revealed significantly greater
change from baseline 8-hour AUC between the placebimean decreases in peak cortisol concentrations in the
group and either of the fluticasone propionate treatmenprednisone treatment group than in any other treatment
groups. Mean changes and percent changes from basgroup P < .003); there were no significant differences in
line in 8-hour AUC were significantly greater in the TAA mean change and percent change from baseline in peak
400 pg twice daily treatment group than in the placebocortisol concentrations between the placebo and either of
group P =.028 andP = .022, respectively) and the flu- the fluticasone propionate treatment groups. Both the
ticasone propionate §8 group P =.023 and® = .021, mean change and percent change from baseline reduc-
respectively). Individual patient 8-hour AUC data at the tions were significantly greater in the TAA 400 twice

end of treatment are presented in Fig 2. daily treatment group compared with the placebo group
H k ol isol . (P <.027) and the fluticasone propionateig#Btreatment
8-Hour peak plasma cortisol concentrations group P <.013). Individual patient peak plasma cortisol

Mean 8-hour peak plasma cortisol concentrations arcconcentrations at the end of treatment are presented in
shown in Table IV. There were no statistically significant Fig 2.
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FIG 2. Individual patient 8-hour peak cortisol concentrations and 8-hour AUC at end of 4 weeks. FP, fluticas-
one propionate.
TABLE Il. Mean morning plasma cortisol concentrations, milligrams per deciliters
FP 88 FP 220 TAA 200 TAA 400 Prednisone
Placebo ug bid ug bid ug qid ug bid 10 mg qd
(n=17) (n=21) (n=23) (n=21) (n=20) (n=21)
Baseline (SEM) 13.8 (1.1) 14.6 (1.1) 13.1 (0.9) 12.8 (0.9) 13.1 (2.0) 12.8 (1.0)
End of treatment (SEM) 134 (1.1) 12.5 (0.7) 12.5 (0.8) 11.5 (0.6) 10.8 (0.9)* 9.1 (0.9)*t
Change from baseline (SEM)-0.4 (1.0) -2.1(1.0) -0.6 (0.7) -1.3(0.7) -2.4(1.2) -3.7 (1.4)*%
FP, Fluticasone propionatéjd, twice daily;qid, 4 times daily;gd, once daily.
*P < .04 versus placebo.
1P < .05 versus FP 88, FP 220, and TAA 200.
P =.012 vs FP 220.
TABLE lll. Mean 8-hour AUC (pg/dL per hour)
FP 88 FP 220 TAA 200 TAA 400 Prednisone
Placebo ug bid ug bid ug qid ug bid 10 mg qd
(n=17) (n=21) (n=23) (n=21) (n =20) (n=21)
Baseline (SEM) 232.1 (8.0) 243.7 (8.4) 227.1(6.5) 230.3 (7.2) 236.7 (10.3) 228.9 (9.6)
Change from baseline (SEM) -7.0(7.9) -8.8(6.6) —15.0(10.6) -16.7 (6.7) -33.5(6.2)*t -76.3 (9.9)*t
Percent change from baseline (SEM) -1.8(3.4) -2.6 (2.6) -5.7 (4.4) -6.4 (3.0) -13.0 (2.8)*t -32.5 (3.5)*f
FP, Fluticasone propionatéid, twice daily;qid, 4 times daily.qd, once daily.
*P <.028 vs placebo.
TP <.023 vs FP 88.
1P < .001 vs FP 88, FP 220, TAA 200, TAA 400.
Plasma cortisol abnormalities and TAA 400ug twice daily (15%) treatment groups,

although these differences were not statistically signifi-

The frequencies of plasma cortisol abnormalities thacant. Three patients (14%) in the prednisone treatment
occurred at baseline were similar across treatmergroup and 1 patient (4%) in the fluticasone propionate
groups. The percentage of patients with baseline mornin220 pg treatment group had poststimulation cortisol
plasma cortisol concentrations of less thaug/tL at the  increases less thanug/dL (P = .04, overall). Similarly,
end of treatment was notably greater in the prednison3 patients (14%) in the prednisone treatment group and 1
treatment group (24%) than in the placebo (6%), flutica-patient (4%) in the fluticasone propionate 3&ptreat-
sone propionate 88g (5%), fluticasone propionate 220 ment group (the same patient who had a poststimulation
Mg twice daily (4%), TAA 20Qug 4 times daily (10%), cortisol increase below jdg/dL) had poststimulation
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TABLE IV. Mean 8-hour peak plasma cortisol concentrations (pg/dL)

FP 88 FP 220 TAA 200 TAA 400 Prednisone
Placebo ug bid ug bid ug qgid ug bid 10 mg qd
(n=17) (n=21) (n=23) (n=21) (n =20) (n=21)
Baseline (SEM) 35.2 (1.3) 36.4 (1.2) 34.4 (1.1) 34.3(1.2) 36.7 (1.4) 35.7 (1.6)
Change from baseline (SEM) -1.6 (1.2) -1.4 (1.0) -2.7 (1.7) -2.7(1.2) —6.0 (L.1)*t 117 (1L.7)*F
Percent change from baseline (SEM) -3.1(3.5) -3.1(2.7) -6.8 (4.7) -6.7 (3.3) -14.9 (3.0)*t  -31.6 (3.7)*f

FP, Fluticasone propionatéjd, twice daily;qid, 4 times daily;qd, once daily.
*P <.027 vs placebo.

TP <.013 vs FP 88.

1P <.003 vs FP 88, FP 220, TAA 200, TAA 400.

peak cortisol concentrations below g/dL (P = .062, AUC during cosyntropin stimulation. Measurements of
overall; Fig 2). The patient with the low cortisol response unstimulated morning plasma cortisol concentrations
in the fluticasone propionate 22@ group had a low were significantly lower after treatment with prednisone
baseline morning plasma cortisol concentration of 3.7compared with any of the other treatments except TAA
pg/dL; poststimulation cortisol response was normal at400pug twice daily. In this study, the inclusion of a pred-
baseline for this patient. nisone treatment arm, which showed significant effects
on the HPA axis, indicated that the 6-hour infusion test
was sensitive enough to detect treatment differences
No clinically significant differences were observed between the inhaled corticosteroids.
among treatment groups with respect to abnormal physi  Streeten et 8land other investigatots24have report-
cal examination findings or clinical laboratory test ed that the 6-hour cosyntropin infusion test is more reli-
results. There were no statistically significant differencesable than the short test, presumably because both false-
between treatment groups in the number of patients expenegative and false-positive results have been reported
riencing potentially drug-related adverse events. No seri-occasionally with the short test. Because the 6-hour test
ous drug-related adverse events occurred. One patierproduces a maximal cortisol response, the likelihood of
treated with fluticasone propionate 2RQ withdrew  false responses is greatly reduced.
from the study because of an adverse event (esophagitic The sensitivity of the 6-hour cosyntropin infusion test
that was considered by the investigator to be possiblyis corroborated by the results of other studies. Kellerman
related to study drug treatment. The most commonlyet ak> evaluated the adrenal response to the 6-hour
reported adverse events considered by the investigator tcosyntropin infusion test after treatment with fluticasone
be potentially related to treatment were throat irritation propionate (administered by way of metered dose
and headaches. Throat irritation occurred in 3 patientsinhaler) 220ug, 440ug, 660ug, and 880ug (ex-valve
treated with fluticasone propionate 8, 2 patients doses) twice daily, prednisone 10 mg once daily, and
treated with fluticasone propionate 22¢, and 1 patient placebo. All inhaled fluticasone propionate doses had
in each of the placebo, TAA 200g, and prednisone less effect on the HPA axis than did prednisone. The per-
treatment groups. Headaches occurred in 2 patients treacentage of patients with poststimulation peak plasma
ed with fluticasone propionate §8), 3 patients treated cortisol concentrations of less thand@dL in that study
with fluticasone propionate 23, and 2 patients treat- were 0%, 0%, 10%, 16%, 12%, and 29% in the placebo,

Other safety parameters

ed with TAA 400pg. fluticasone propionate 220g, fluticasone propionate
440 pg, fluticasone propionate 664y, fluticasone pro-
DISCUSSION pionate 88Qug, and prednisone treatment groups, respec-

tively; in the current study, percentages of poststimula-

The results from this study demonstrate that the effection abnormalities were 4% (1 patient) in the fluticasone
of fluticasone propionate 14&/day or 44Qug/day and  propionate 22Qug treatment group and 14% (3 patients)
TAA 800 pg/day on the HPA axis as measured by corti- in the prednisone treatment group. The lower dosage reg-
sol response to 6-hour cosyntropin infusion (mean plasimen of fluticasone propionate &) twice daily in this
ma cortisol 12-hour response, 8-hour AUC, 8-hour peakstudy was not associated with any plasma cortisol abnor-
plasma cortisol concentrations, and morning plasma cormalities. Mean 12-hour cortisol responses to 6-hour
tisol concentrations) were comparable to those of placecosyntropin infusion with fluticasone propionate powder
bo after 28 days of treatment in patients with asthma500 pg twice daily and TAA aerosol 500y twice daily
although significantly lower mean values were notedwere not significantly different after 4 weeks of treat-
after treatment with TAA 40Qg twice daily compared ment in 264 patients with asthma in 2 separate double-
with placebo in some HPA axis measurements. Predblind, placebo-controlled studies. In those studies, 4%,
nisone produced significantly greater suppression 014%, and 11% of patients treated with TAA 60§/day,
HPA axis function than did any of the other treatments,flunisolide 1000ug/day, and prednisone, respectively,
as assessed by peak plasma cortisol concentrations aifailed to have normal responses to cosyntropin infu-
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sion26 However, the presence of dose or frequencyed with significant adrenal suppression, indicating a
effects on the HPA axis (8-hr AUC and peak after 6-hourmuch more favorable safety profile (with respect to sys-
cosyntropin infusion) with TAA 80Qig/day in this study temic effects) with the use of inhaled corticosteroids.
(and 100Qug/day in another stud§) but not with fluti- ~ When comparing inhaled corticosteroids, it is important
casone propionate aerosol J¥gday and 44@ug/day in to consider both efficacy and safety. Previous work
this study (or fluticasone propionate powder p@dday demonstrated that fluticasone propionate H@0day
and 100Qug/day in other studi@§) with the 6-hour infu-  (administered as 250g twice daily) was more effective
sion test suggests that this test is sensitive enough tthan TAA 800ug/day (administered as 2Q@ 4 times
detect differences between dosage regimens and betweaily) in improving lung functiod?:18The present study
inhaled corticosteroids. Finally, long-term data are alsodemonstrates that both of these dosage regimens are
consistent with the results from these short-term studiesequally safe (in terms of their effect on adrenal response
Ford et &7 evaluated adrenal response to 6-hour cosyn-to 6-hour cosyntropin infusion), although TAA 800
tropin infusion in 64 patients with asthma after 2 years ofug/day administered as 4Q@ twice daily may have a
treatment with fluticasone propionate powder 3@0  slightly more suppressive effect; however, the clinical
twice daily. Only 1 patient treated with fluticasone pro- relevance of this effect is unknown. Finally, this study
pionate had an abnormal response. provides more meaningful results because a clinically
One patient treated with fluticasone propionate|220 relevant test of adrenal reserve capacity was used sug-
twice daily had a poststimulation cortisol increase lessgesting that fluticasone propionate, when administered at
than 7pg/dL and peak cortisol less than ag/dL. This therapeutic doses of 88 and 220ug twice daily, does
patient also had a low morning plasma cortisol concen-not affect HPA axis function in patients with asthma.
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