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Suppressive effects of long-term treatment with inhaled steroids on
hypothalamic-pituitary-adrenal axis in asthma

Da Woon Sim, Inseon S. Choi, Seung-Hun Kim

Department of Allergy, Chonnam National University Medical School, Gwangju, Korea

Purpose: Long-term treatment with inhaled steroids (ICS), especially fluticasone that developed lately, may suppress the hypotha-
lamic-pituitary-adrenal (HPA) axis. This study investigated the relationship between ICS use and HPA axis suppression in asthmatics
under ICS treatment for average 4.5 years.

Methods: The medical records of 129 adult asthmatics who received ICS treatment for 6 months or more and underwent a cortico-
tropin stimulation test from January 2005 to August 2013 were retrospectively reviewed.

Results: The patients received ICS only (n=287) were found to have an abnormal response to the corticotropin test in as high as
32.2%, and those received ICS in combination with oral steroids (n=42) had a significantly higher prevalence of the response (71.4%,
P<0.001). Abnormal responses to corticotropin occurred depending on ICS daily doses (low, n=8, 12.5%; medium, n=19, 36.8%;
high, n=102, 49.0%; X’=4.384, P=0.036). Among the subjects received ICS only, nasal steroid doses (P=0.016) but not ICS doses
(P=0.159) were significantly higher in those with abnormal responses than the others. Among all the subjects, oral steroid use (odds
ratio [ORY], 4.27; 95% confidence interval [Cl], 2.35-11.80; P< 0.001) and nasal steroid dose (OR, 1.02; 95% Cl, 1.00-1.04; P=0.015) were
significant risk factors for HPA axis suppression.

Conclusion: One-third of asthmatics under long-term treatment with ICS showed a suppression of the HPA axis in a dose-depen-
dent manner. Oral or nasal steroid use may be a risk factor for the suppression. However, since our results may have been overesti-
mated due to subject selection bias, further prospective case-control studies are warranted. (Allergy Asthma Respir Dis 2014;2:285-292)
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Fig. 1. Comparison of adrenal suppression markers (morning cortisol <3 pg/dL [A], serum cortisol < 18 pg/dL before and 60 minutes after administration of 250-ug
ACTH [B], and adrenal insufficiency determined by abnormal ACTH test response or morning cortisol < 3 ug/dL [C]) between asthma patients used inhaled steroid (ICS)
only and those used inhaled +oral steroids (OCS). ACTH, adrenocorticotrophic hormone.
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Table 1. The demographics and clinical characteristics of asthma patients treated with inhaled corticosteroid and classified according to the daily doses of inhaled

steroids

Characteristic Low (n=8) Medium (n=19) High (n=102) P-value
Age (yr) 69.6+3.7 61.4+33 68.1+15 0.182
Female sex 3(37.5) 8(42.1) 47 (46.1) 0.589
Duration of ICS use (day) 1,358+230 1,856+ 354 1,756+ 127 0.651
Total ICS amount (mg) 278+64 779+158 1,467 +113 0.001
Fluticasone/total ICS ratio (%) 738+6.8 63.7+78 81.7£2.1 0.007
Oral prednisolone (mg) 0 61+49 559+117 0.082
No. of nasal steroid canister 25+13 12741 18.1+2.1 0.080
FEV; (% predicted) 538+ 9.1 66.0+6.1 50.1+25 0.046
Serum total IgE> 100 IU/mL 5(62.5) 11(57.9) 52(51.0) 0.383
Morning cortisol <3 pg/dL 1(12.5) 3(15.8) 18(17.6) 0.690
Abnormal ACTH response” 1(12.5) 7(36.8) 50(49.0) 0.036
Adrenal insufficiency' 1(12.5) 8(42.1) 51(50.0) 0.052

Values are presented as mean + standard deviation or number (%).

ICS, inhaled corticosteraid; FEV1, forced expiratory volume in one second; ACTH, adrenacorticotrophic hormone.
“Abnormal ACTH response: serum cortisol < 18 pg/dL before and 60 minutes after administration of 250-ug adrenocorticotrophic hormone. "Adrenal insufficiency: abnormal

ACTH response or morning cortisol <3 pg/dL.
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Fig. 2. Comparison of adrenal suppression markers (morning cortisol <3ug/dL [A], serum cortisol< 18 pg/dL before and 60 minutes after administration of 250-ug
ACTH [B], and adrenal insufficiency determined by abnormal ACTH test response or morning cortisol < 3 pg/dL [C]) among asthma patient groups classified according

to the daily doses of inhaled steroids. ACTH, adrenocorticotrophic hormone.
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Table 2. The demographics and clinical characteristics of asthma patients used inhaled corticosteroid only and classified according to the response to a 250-ug ACTH
stimulation test*

Characteristic Normal (n=59) Abnormal (n=28) P-value
Age (yr) 698+1.8 656+2.8 0.202
Female sex 29(49.2) 11(39.3) 0.388
Duration of ICS use (day) 1,713+154 2,140+ 259 0.139
Total ICS amount (mg) 1173137 1524212 0.159
Fluticasone/total ICS ratio (%) 79.1+32 82.7+3.1 0.476
No. of nasal steroid canister 125+24 23441 0.016
FEV; (% predicted) 539+34 497+49 0.481

Serum total IgE > 100 IU/mL (%) 30/57 (52.6) 17/28(60.7) 0.481

Morning cortisol <3 pg/dL (%) 1(1.7) 10(35.7) <0.001

Values are presented as mean + standard deviation or number (%).
ACTH, adrenocorticotrophic hormone; ICS, inhaled corticosteroid; FEV;, forced expiratory volume in one second.
*Abnormal ACTH stimulation test: serum cortisol < 18 ug/dL before or 60 minutes after administration of 250-ug ACTH.
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Fig. 3. Correlation between serum cortisol levels at 60 minutes after administration of 250-pg adrenocorticotrophic hormone (ACTH) and oral (A), nasal (B), or inhaled
steroid doses (C).

Table 3. Relative risk for hypothalamic-pituitary-adrenal axis suppression determined by response to 250-ug ACTH stimulation in patients with asthma

Variable Crude OR 95% Cl P-value
All subjects
Oral steroid combined use 5.268 2.352-11.801 <0.001
No. of nasal steroid canister 1.023 1.004-1.042 0.015
High dose inhaled steroid” 2.284 0.917-5.689 0.076
Subjects used inhaled steroid only
No. of nasal steroid canister 1.027 1.004-1.051 0.022

ACTH, adrenocorticatrophic hormone; OR, odds ratio; Cl, confidence interval.
"Compared to low/medium dose inhaled steroid.
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