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Effect of Inhaled Steroids on the Cortisol Concentration by
Different Dosage or Delivery Method

Yong Chul Lee, M.D. and Yang Keun Rhee, M.D.

Department of Internal Medicine, Chonbuk National University Medical School, Chonju, Korea

Background: Topical inhaled steroids, budesonide(Bu) and beclomethasone dipropionate (BDP),
are now established as effective drugs in the management of chronic asthma. These drugs have
high topical anti-inflammatory effect with low systemic activity.

This study was performed to determine the effects of two inhaled corticosteroids, Bu and BDP,
on the adrenocortical supression in 44 patients with bronchial asthma or chronic obstructive
pulmonary disease.

Methods: The adrenocortical function was assessed by measurement of serum cortisol
concentration at 8 o’clock in morning and free cortisol in 24-hour urine collection at interval in
44 patients. No steroid was administered during the pretreatment period of 10 days and the final
6 days of the study. Each subject inhaled BDP or Bu, in daily doses of 800 or 1,600 micrograms
for 12 days.

The dose was delivered by metered dose inhaler (MDI) or diskhaler or large spacing device
attached to MDL

Results: The levels of serum cortisol and 24-hour urinary free cortisol were decreased during the
treatment period in patients inhaled Bu delivered by MDI in daily doses of 800 and 1,600
micrograms. In contrast, serum cortisol level was decreased on 6 and 12th day of treatment period
in patients with BDP diskhaler in daily doses of 800 micrograms. In daily doses of 1,600
micrograms, the serum cortisol and 24hour urine free cortisol levels were decreased on 6, 9 and
12th day of treatment period in patients with BDP disk haler. The serum cortisol and 24-hour
urinary free cortisol levels were not significantly decreased during the treatment period in patients
inhaled Bu delivered by large spacing device attached to a MDIL

Conclusion: These results showed that 1) the endogenous cortisol secretion was suppressed after



inhalation of BDP and Bu in daily doses of 800 and 1,600micrograms, 2) Bu with MDI suppressed

the adrenocortical function more than BDP with diskhaler, in daily doses of 1600 micrograms. and

3)large spacing device attached to a MDI might decrease the risk of suppression in the

hypothalamic -pituitary- adrenal axis.
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Table 1. Dosages and Delivery Methods of

Drugs
Dose  800ug/day 1,600ug/day

Drug No.of cases No. of cases
Beclomethasone* 8 8

dipropionate
Budesonide with MDI** 8 12
Budesonide with MDI & 8

LSD***
Total 24 20

* . Diskhaler inhalation.
** . Metered dose inhalation.
*** . Large spacing device.

Table 2. Age and Sex Distribution of Patients

Drug BDP* Bu** Bu & LSD***
AgefSex M F M F M F
30~39 0o o0 0 1 0 0
40~49 2 2 3 1 0 2
50~59 3 2 5 2 1 3
60~69 4 1 4 2 i 1
70~79 1 1 0o 2 0 0

Total 10 6 12 8 2 6

* : Beclomethasone dipropinate with Diskhaler.
** ;. Budesonide with MDL
***% . Budesonide with MDI & large spacing device.
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Table 3. Serum Cortisol and 24-hr Urinary Free Cortisol Levels before, after Inhalation of

Beclomethasone with Diskhaler(800 ug/day)

Control Beclomethasone 800 pg/day Post-treatment™*
Treatment day Oday 3day 6day 9day 12day 18day
serum cortisol(ug/dl) 16.8+6.37 14.1+6.72 11.6*+ 5.5 137459 12.1*% 5.7 180+ 94

24-hr urinary free cortisol 29.7t£16.9
(ug/24hr)

235+182 22.0 +104 18.1+10.7

18.5 =146 31.7+11.1

0 day: no beclomethasone dipropionate.

* : p<0.05. ** : 13~18 day: beclomethasone dipropionate withdrawal stage.
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Table 4. Serum Cortisol and 24-hr Urinary Free Cortisol Levels before, after Inhalation of
Beclomethasone with Diskhaler(1,600ug/day)

Control Beclomethasone 1,600 ug/day Post-treatment™**
Treatment day Oday 3day 6day 9day 12day 18day
serum cortisol(ug/dl) 225+ 7.2 190+ 63 133*+ 1.7 139*% 24 119+ 2.7 19.1+ 6.3
24-hr urinary free cortisol 72.5+15.4 61.8+12.0 45.6*+20.7 34.7*£108 423*+11.7 62.9429.1

(ug/24hr)

0 day: no beclomethasone dipropionate.

* 1 p<0.05. **: 13~18 day: beclomethasone dipropionate withdrawal stage.

Table 5. Serum Cortisol and 24-hr Urinary Free Cortisol Levels before, after Inhalation of

Budesonide with MDI(800 ug/day)

Control Budesonide 800 pg/day Post-treatment**
Treatment day Oday 3day 6day 9day 12day 18day
serum cortisol(ig/dl) 193+ 53 133*+ 5.1 127*+ 59 98*+ 36  88%*+39 17.8*+ 8.0

24-hr urinary free cortisol 73.7+37.4
(ug/24hr)

50.3*+26.7 39.2*+19.8 23.8*+12.8

17.6*+6.6 54.4*+26.7

0 day: no beclomethasone dipropionate.
* 1 p<0.05. **

13~18 day: beclomethasone dipropionate withdrawal stage.
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Table 6. Serum Cortisol and 24-hr Urinary Free Cortisol Levels before, after Inhalation of
Budesonide with MDI(1,600 ug/day)

Control Budesonide 1,600 ug/day Post-treatment**
Treatment day Oday 3day 6day 9day 12day 18day
serum cortisol(ug/dl) 325+ 42 16.3**+48 9.6%*+2.7 82**+21 S56**t19 27.7%+ 5.2

24-hr urinary free cortisol 65.2+21.0  302**+9.9 18.9%*+57 129%*+£33 93** 425 50.7*£10.6
(ug/24hr)

0 day: no beclomethasone dipropionate.
* 1 p<0.05. ** : 13~18 day: beclomethasone dipropionate withdrawal stage.

Table 7. Serum Cortisol and 24-hr Urinary free Cortisol Levels before, after the Inhalation of
Budesonide with Large Spacing Divice Attached to MDI(800ug/day)

Control Budesonide 800 ug/day Post-treatment™*
Treatment day
Oday 3day 6day 9day 12day 18day
serum cortisol(ug/dl) 39.9+28.8 33.5+16.7 403+220 46.1+213 384+23.0 35.5+12.7
24-hr urinary free cortisol 36.1+31.5 3324323 2574224 2454238 3541436 26.8+22.3

(ug/24hr)

0 day: no beclomethasone dipropionate.
* . p<0.05. **: 13~18 day: beclomethasone dipropionate withdrawal stage.
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Fig. 1. Changes of serum cortisol levels before and
after inhalation of beclomethasone with disk-
haler(800 ug/day or 1,600 ug/day).
*: ANCOVA statistic method.
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Fig. 2. Changes of 24-hr urine cortisol levels before
and after inhalation of beclomethasone with
diskhaler(800 ug/day or 1,600 ug/day).

*: ANCOVA statistic method.
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Fig. 3. Changes of serum cortisol levels before and

after inhalation budesonide with MDI(800 ug/

day or 1,600 ug/day).
*: ANCOVA statistic method.
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Fig. 4. Changes of 24-hr urine cortisol levels before
and after inhalation budesonide with MDI(800
ug/day or 1,600 ug/day).

*: ANCOVA statistic method.
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Fig. 5. Changes of serum cortisol levels before and
after inhalation of beclomethasone with disk-
haler or budesonide with MDI(800 ug/day).
*: ANCOVA statistic method.
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Fig. 6. Changes of serum cortisol levels before and
after inhalation of beclomethasone with
diskhaler or budesonide with MDI(1,600 ug/
day).

*: ANCOVA statistic method.
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Fig. 7. Changes of 24-hr urine cortisol levels before
and after inhalation of beclomethasone with
diskhaler or budesonide with MDI(800 ug/day).
*: ANCOVA statistic method.
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Fig. 8. Changes of 24-hr urine cortisol levels before
and after inhalation of beclomethasone with
diskhaler or budesonide with MDI(1,600

g/day).
*: ANCOVA statistic method.
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Fig. 9. Changes of serum cortisol levels before and
after inhalation budesonide with MDI or large
spacing device attached to MDI(800 ug/day).
*: large spacing device attached to MDI.
**. ANCOVA statistic method.

i =

FUA 2uRol= 7F R4 75l wlx)= ofek
ol T A7 B PHA FofsitiEhe 9] e
HAl9 AlE delA ek BTt g
nhd, FA LulEe| =g Fod4] VX F2ElE B
2 AAIF e kel o) gk B d7e
71382 A4 ghxje} vk el #Ag s ujike
. BDPS} Budesonide S Fo1%- &3k} Fof wiHol)
whe} 714 F2Eld Fiol ol ofabe ulXETIE B
7) Siste] AEGEE, FAS) AFellAst 7ol
BDP$} MDIZ Budesonide & S04} 7|4 I Zeld
E9 24 ZalRke W ¥ 4 ek

F44 zslEoe|z=AAle]l BDP(9-a-chlorl1s, 17a,
21-trihydroxy-16-3-methylpregna-1, 4-diene-3, 20-
dione, 17, 2l-dipropionate)?} Budesonide(16a, 17a
-22R, S-a propylmethylene-dioxypregna-1, 4-diene-11
B, 21-diol-3, 20 dione)2] 93t 8214 FaFE= o]u]
de] geAglon]' " upo ojmzi=e. BDPY)

4 I

—o— MDI _ I
1901 o LSD':] p=0.02

—_

o

o
1

1

©
<

o
it

percent of suppression

H
g

L

N
o

o J
Fig. 10. Changes of 24-hr urine cortisol levels before
and after inhalation of budesonide with MDI
or large spacing device attached to MDI(800
ug/day).

*: large spacing device attached to MDI.
**. ANCOVA statistic method.
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