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Effect of Inhaled Fluticasone Propionate on Hypothalamic-Pituitary-
Adrenal Axis in Bronchial Asthma Patient

Jun Kyu Hwang, M.D., Ho Meong Lee, M.D., Yang Won No, MD.,
Gye Young Park, M.D., Chong Wung Park, M.D., Jae Kyung Park, M.D.,
Seong Hwan Jeong, M.D., Gui Hyun Nam, M.D., Hong Kyu Kim, M.D.*,
Hye Young Park, M.D.*, Moon Ho Kang, M.D.*

Department of Internal Medicine, Gachon Medical School, Gil Medical Center, Incheon, Korea

Background : Inhaled glucocorticoids are the medical treatment of choice in asthma patients, Fluticasone pro-
plonate is one of the most effective inhaled corticosteroids and has been reported to have minimal effect on the
hypothalamic-pituitary-adrenal axis at the recommended dose. However, reports of long-term trials character-
izing their systemic safety with chronic use are rare. This study was designed to evaluate the long-term safety
of inhaled fluticasone propionate to the hypothalamic-pituitary-adrenal axis.

Method : This study was conducted on 21 patients to evaluate the adrenal response to rapid ACTH stimula-
tion test after 6 months of treatment with fluticasone propionate from 200 g to 750 g daily. The serum corti-
sol levels was measured to assess its effect on the hypothalamic-pituitary-adrenal axis just prior to the injec-
tion, at 30 minutes and 60 minutes after an intramuscular injection of synthetic ACTH.

Result : The mean dose of inhaled fluticasone propionate was 355 ug per day(SD=174 g, range=200 rg to
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750 1g). The mean serum cortisol levels of the patients was 11.0 pg/d¢(SD=6.4 ug/df) prior to the injection,
20.0 pug/d¢ (SD=7.7 pg/dl) after 30 minutes, and 23.0 pg/d¢(SD=6.3 pg/d¢) after 60 minutes. Sixteen pa-
tients of the 21 patients had a ricrmal response( 18 pg/dé), and 5 out of the 21 patients had serum cortisol
levels below the normal range after the rapid ACTH stimulation test.

Conclusion : Adrenal suppression occurred in 5 out of 21 patients with 6 months treatment with inhaled
fluticasone propionate. ( Tuberculosis and Respiratory Diseases 2001, 51 : 25-34)

Key words : Inhaled corticosteroid, Fluticasone propionate, Hypothalamic-pituitary-adrenal axis suppression.
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“Table 1. Patient characteristics

variables
Patient 21
Sex
male 10
female 11
Age(year) 47.6+14.1(mean +SD)
Duration of illness(month) 16+ 8(mean+SD)
Sevirity
severe persistent 5
moderate persistent 10
mild persistent 6
Intrinsic asthma 17
Extrin’sick asthma 4

Azel it ol 47.6497 BT olBAUE 16
H9619ich(Table 1). 74 Fukd 3ol
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cortisol level(ug/ml)

basal 30 minutes 60 minutes

time(minute)

Fig. 1. Serum cortisol level after ACTH stimula-
tion test
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Table 2. Serum cortisol level after ACTH stimulation test

Cases(n) Basal 30 minutes 60 minutes  Dose of FP** Dose of
cortisol( yz/df) cortisol cortisol (ug/day)  steroid(g)***

n=1 9.3 21.2 29.3 200 0
2% 1.9 10.4 17.9 500 1
3 9.3 29.9 26.5 500 1.3
4 15.7 25.0 26.6 500 1
5 11.8 16.9 19.5 200 0
6 19.4 23.7 27.9 500 0.48
7 16.6 23.2 28.3 500 0
8 12.8 20.2 27.1 200 0.62
9 13.7 23.5 355 500 0.155
10 6.4 144 224 200 1.515
11 10.2 24.0 24.3 200 0
12 12.3 15.8 19.8 200 0
13 10.0 25.9 25.6 200 0
14 9.6 16.0 23.3 200 1.56
15* 6.0 16.5 17.2 500 1.815
16 14.7 23.4 215 200 0
17 315 36.0 285 500 0
18 10.7 19.6 21.3 500 0
19* 5.4 85 8.0 750 5
20* 3.1 11.9 13.0 200 0
21% 75 14.1 15.1 200 0.07

Mean + SE 11.0+6.4 20.0+£7.7 23.0+6.3 3454171

*Patient had serum cortisol below the normal range

**FP . fluticasone propionate

**%*Dose of systemic steroid : total cumulative dose of systemic steroid that had been used be-
fore therapy of inhaled fluticasone propionate (unit= prednisone)
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Table 3. Comparison of effect of inhaled corticosteroid in different studies on hypothalamic-pi-
tuitary-adrenal axis

author No. of case inhaled steroid duration abnormal responce
(dose) (test method)
Spinger et al.? 10(child) BDP* or BUD** Imonth Yes
(400 ug) BDP n=4, BUD n=2
(metyrapone test)
Hanania et al.® 18 BDP or BUD mean=2 years Yes, n=4(morning

(mean=:1324 1) serum cortisol),
n=3 of these
(abnormal rapid ACTH

stimulation test)

Kim et al.? 23 BUD(800 wg) 6 weeks No significant
difference between
BUD and placebo
(8AM, 4PM cortisol)
Li et al.? 128 FP*** (166, 440 ug) 28 days No significant
prednisone(10 mg) difference between
TA#*(800 ng) FP and placebo
placebo (cortisol level in 6 hour
cosyntropin infusion)
Liet al” 64 FP (1000 u2) 104weeks Yes, n=1{cortisol level
in 6 hour cosyntropin
infusion)
Sorkness et al.?* 168 FP (200 or 1000g) 4 weeks No, FP has no greater

TA (600 or 1000 ug)
flunisolide (1000 pg)
prednisone (10mg)

systemic effect than
others(cortisol level
in 6-hour cosyntropin

placebo infusion)
Ringdal et al.® 45 FP (1500 ug) 2weeks No significant decrease
BUD (1600 ) in FP and BUD(morning
cortisol level)
Taylor et al.? 1(child) FP (550 ug) 6 months Yes, undetectable(8AM
serum cortisol)
Todd et al.® 6(child)  FP (1000 rg) Yes, result of growth

retardation, and
HPA* axis suppression

*BDP : beclomethasone dipropionate
**BUD : budesonide
*#*FP . fluticasone propionate
*TA : triamcinolone acetonide
#*#*HPA . hypothalamic-pituitary-adrenal axis
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