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Fig. 1 Relative receptor binding affinities

(RRA) of corticosteroids
RRA of corticosteroids was calculated taking
that with respect to dexamethasone as 100
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Fig. 2 Bioavailability of inhaled corticosteroids

Table 1 Apgroved daily doses (ug/day) of ICS in Ja-
pan, UK, or US
ICS Japan UK US
Adults FP-DPI, FP-pMDI | 200-800 | 200-2,000 | 200-2,000
BUD-DPI 200-1,600 | 200-1,600 | 400-1,600
BDP-pMDI (HFA) | 200-800 100-800 100-800
Children | FP-DPI, FP-pMDI | 100-200 100-400 100-200
BUD-DPI — 200-800 400-800
BDP-pMDI (HFA) | 100-200 100-200 100-200
(April 2005)
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I HHEZ LB L2846, AT 2002 FELESE T S I
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RAKHBEZROTHIRL TV EDIZH LT, GINA Tl
RAHEZED TR, ZOMEIE, GINA TIXEE
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ICS LD BRI O L DEBEBELT L E VI EZ
SV TWEEDEELLND.

BIBRERENORE

ICSIERO R 7 u A FAHNI I L C Ui i B AR v
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WCTHB L -RB212B W, BUD BT HEIREN
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Table 2 Stepwise daily doses (ug/day) of ICS in JGL and GINA
o Step2 Step3 Step4
IS Guideline Stepl Low ICS dose | Middle ICS dose | High ICS dose
Adults FP-DPI, FP-pMDI JGL 100 100-200 200-400 400-800
GINA 100-250 250-500 >500
BUD-DPI JGL 200 200-400 400-800 800-1,600
GINA 200-600 600-1,000 >1,000
BDP-pMDI(HFA) JGL 100 100-200 200-400 400-800
GINA 100-250 250-500 >500
Children FP-DPI, FP-pMDI JGL -100 100-200 200-400
GINA 100-200 200-400 >400
BUD-DPI JGL - - -
GINA 100-200 200-600 >600
BDP-pMDI (HFA) JGL 100 100-200 200-400
GINA 50-200 200-400 >400
Table 3 Comparison between FP and BUD
FP vs BUD
Study Study Population Study design period FP dose BUD dose Safety outcomes
Berend N 133 symptomatic | Randomized 6 months | 1/2 dose of | baseline dose Patients who were switched to
2001 adult asthmatics re- | open, parallel BDP or BUD (DPI TH) FP, but not those continuing
quiring at least group study (MDI) with BUD, had significant in-
1,750 mcg/day of creases in levels of morning se-
BDP or BUD rum cortisol and the urine
cortisol
Backman R | 277 patients with | open, randomis- | 4 weeks | 500 mcg/day 1,200 mcg/day | A significant difference in ad-
20014 asthma mean base- | ed, multicentre, (DPI DK) (DPI TH) justed, geometric mean morning
line FEV1 75% pre- | parallel group serum cortisol level after 4
dicted and treated | study weeks treatment was seen in fa-
with 400 to 1,200 vor of FP (ratio of FP adjusted
mcg/day mean to budesonide adjusted
mean 129, 95% CL 1.14, 147
nmol/L, p < 0.001).
Ringdal N 60 patients with | randomized, 2 weeks | 1,500 mcg/day | 1,600 mcg/day | Neither budesonide nor FP pro-
20003Y moderate to severe | double-blind, (DPI DK) (DPI TH) duced significant suppression of
asthma not fully | double-dummy, morning serum cortisol (AUC
controlled by 1,500- | multicentre from 08.00 to 10.30 hours) and 12-
1,600 mcg/day Cross-over h nocturnal urinary cortisol ex-
BUD or BDP study cretion compared to baselines.
Nielsen LP | 66 adults with randomized, 2 weeks | 500 mcg/day 800 mcg/day The differential therapeutic ra-
200030 asthma double-blind, 1,000 mcg/day | 1,600 mcg/day | tio (FP/BUD) based on PD(20)
double-dummy 2,000 mcg/day | 3,200 mcg/day | potency and 24-h AUC was 4.18
study (DPI DH) (DPI TH) (95% CI, 1.16-15.03; p < 0.05) fa-
vor to FP.
Derom E 23 patients with | randomized, 2 weeks | 400 mcg/day 200 mcg/day The lower doses of BUD and FP
199932 mild asthma double-blind, 2,000 mcg/day | 1,600 mcg/day | did not cause any adrenal
placebo- (DPI DH) (DPI TH) suppression. Compared with pla-
controlled, cebo, FP 1,000 mcg bid and BUD
double-dummy, 800 mcg bid decreased AUCo.20
Cross-over by 34 and 16%, respectively.
study FP 2,000 mcg/day was more sup-
pressive than BUD 1,600
mcg/day (p = 0.0006).
Ringdal N 518 adult patients | randomized, 12 weeks | 800 mcg/day 1,600 mcg/day | The geometric mean ratios of se-
19966 with moderate-to- | double-blind, (DPI DH) (DPI TH) rum cortisol levels were found
severe asthma parallel-group to be 1.03 for FP, indicating no
study mean hypothalamic-pituitary
adrenal axis suppression from
baseline, and 0.93 for BUD

MDI: metered dose inhaler, DPI: Dry powder Inhaler, DH: Diskhaler, TH: Turbuhaler
AUC: area under the curve of serum cortisol versus time, FEV1: forced expiratory volume in 1 second
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FP vs BDP
Study Study Population Study design period FP dose BDP dose Safety outcomes
Currie GP | 20 mild to moderate randomized, 6 weeks 500 mcg/day | 500 mcg/day | Both doses of BDP but not FP
200239 asthmatics crossover study | (500 mcg | followed by followed by caused significant suppression
3 weeks, | 1,000 meg/day | 1,000 meg/day | of overnight urinary cortisol/cre-
1,000 mecg | (HFA MDI) (HFA MDI) atinine) compared with baseline
3 weeks) with significantly (p<0.05) lower
values at 1,000 mcg/day for
BDP versus FP (1.97 fold differ-
ence (95% CI 1.28 to 3.02)).
Fairfax A | asthma patients taking | double-blind, 6-weeks 400 mcg/day | 400 mcg/day | Mean percentage change from
2001%) conventional FP 100 to | double-dummy, (CFC MDI) (HFA MDI) baseline for AM plasma cortisol
250 mcg/day or equiva- | parallel-group, at week 6 was + 17.7% for BDP-
lent (n=88 BDP, 84 FP) | multicenter extrafine and +4.2% for FP (P =
study 0.066 for difference)
Aubier M | Symptomatic patients randomized 8-weeks 1,000 mcg/day | 800 mcg/day | Both treatments were well toler-
200136 on 500-1,000 mcg/day (HFA MDI) (HFA MDI) ated and there were no statisti-
CFC-BDP (or equiva- cally significant differences in
lent) and short-acting urinary cortisol creatinine
beta-agonist, were ran- parameters.
domized to HFA-BDP
(n = 101) or HFA-FP
(n=97)
Boe ] 134 asthmatics cur- randomized, 3 months | 2,000 mcg/day | 1,600 mcg/day | A suppression of the hypotha-
19949 rently using inhaled double-blind, (DPI DH) (DPI DH) lamic pituitary adrenal (HPA)
steroids (400-1,600 mcg | multicentre axis was only found with a daily
BDP or BUD) study dose of 2 mg FP

MDI: metered dose inhaler, CEC: chlorofluorocarbon, HF A: Hydrofluoroalkane-134a,

2 ACTH BB OMME I VTV — VEDE T ARSI,
BUD 3200ug /H#E 7L F=vna > 10mg/HEETIEY
T ARBEL IR L CHBICEKMTH > 72, 800ug /H %
DPI #A|T3 7 Hi¥S5-L, 77 RxtiafE & gL 72
TEERBBRYICBWT, 800ug /HETIMAE I VF YV —
MEDEERBIRR SN, —), =7 BRTH
LZHRICSHEGHOBEEZEL 1133 HDOHMAB L U/RRE
Ol BHEE I BUD 100pg /H 25 800ug /H % 1 4%
B L7252 ¢id, ACTH AWM o MmEE v+ —v
EIZZALIZED SN TV, ZOMOFHELS D 800
ug/HE TOMARETIE, FEIEHEHHIIZZRO ShTn
B,

(B) BDP (HFA-pMDI)

BDP-pMDI (HFA) ##|% M\ 7275 &R &
BRI wAs, BN BRI 400, 800ug /
A% 12 885 L7238 TIImiE & 12 24 &R
INFV—IEB X OB OILE 2 VF ) — VEOE T A8
Ao L L, 2OMETIE 800ug /H® CFC-BDP
OMHIZHB VTS HFA-BDP 800ug /H & FFEED IV
FI— VOB T D o7z, ZoOHEE LTI, A%
TOANF V= VEOBEIEE DB T, MhoifseTo
WEEERL S TWVAIEFHHBENTVE, XoT
HFA-BDP O%4 M IZ oW TId S %o KB 2 B oM
ABUETH 5.

DPI: Dry powder Inhaler, DH: Diskhaler

(C) FP

FP-DPI (DH) ##|% H\727 5 & K5tiE B R
Brcid, MM EEEIC 24EM (104 81) 1,000ug /H
FRGL, MEINVFV—VIZERRONG D5 7205
104 BHIZT I RBEL KL C3RHEZBRP VT
V= VlIZ T 5w ARBE L IR L CH RIS LY.

¥ 72 FP-pMDI #%#] 2 H\v /72 7 5 & Rf I 5 5 Bk
BRcid, AT EEE I 2450 (104 E ) 400, 1,000
ug /HZE#L5 L, 1,000ug /HECT248H & 52 HHICT
TR L B L CAERE LRI 2 VT — VO hH
HE NP, 200, 500ug /H % 4 HE S U722 R
BOCTRIBEINF V= VORITED LN TH RN
2) ICS B o &l B % eIl Mg

ICS M D R ERIC DWW T, T3 o Bk oo i &[]
T ORBERBICIIARENTRVRIALZ V2D, Ih
5 DL DOFIILN & L ATRIE ST W5, FHE T,
T REHCLEZEERRBRTH Y, 2OHERIGH
MERED L5 R THF A v THHIENET L,
L Lads s, ZOHMEE 723 KB 2 R HTER R 3k
ZIFEAEEDON R, 22T, A@LTIE, T&%
2V BB G Sz, ICS Mo llikBr 2 Iy -
FCEF L.

(A) FP & BUD oLk

H AN EEZIZBWTFP & BUD O %217 - 72 F
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Tl 5 v ¥ LB 7 Table 312 £ 7. BUD®
pMDI ##] (MiPIk % #15%Y) AR TIRKE I T
W\, F—FIETHIERT 570G L T 5.
Nielsen & (¥ 2 HH OB E Tl dH % 25, DPI ##] T FP
500ug /H, FP 1000ug/H, FP 2000ug/H & BUD
800ug /H, BUD 1600ug /H, BUD 3200ug /H ® ik
REr 77 REeWBE LA EERAB TR L
722, FP 2,000ug /H & BUD 1,600ug /H, BUD 3.200ug /
HIZBWTHERISE IV F ) — VORI DD bR
7.

FEEOHEMN (HREIK1: D) chELiHET
W&, FPEREA S HAE O B DPT A TFP 1,500ug /
H %7213 BUD 1600ug /H % 2 JEH 5 L7285 3
D, ML HIMFEINVT YV —IVEORAITR SN h o
7z WHERHICK 400ug /H, HHVIEFP 2000ug /H
F 7213 BUD 1,600ug /H % DPI 8% T 2 B #& 5 L 7=
HEP IR E AR TG I VF Y — VEASEA L,
BUD 1.600ug /H X Y & FP 2000ug /H THEIIET L
Tz,

—7, BEHE%Z%ZE L FP:BUD HERK1:2T
W L 22 85012 BTy, DPIEST FP 2,000ug /H
%7213 BUD 3,200ug /H % 2~12 8/ #% 5 L, BUD 3200
ug/H X0 b FP 2000ug /H CTRIE R E~NEEI/NL W
LWIAHELRSH S, £7-, pMDIEF TIE FP 1,000ug /
H %7213 BUD 1.600ug /H % 1 4E$%5- L 7238 <ia,
HiZmiBanF = Vi F 2 ZRB o a3V F S — Ui
LEIED SN edr o7

(B) FP & BDP (HFA-pMDI #5) o [tk

B AN BB E 25T FP & HFA-BDP O i % 17 -
T2EE LT 0¥ MERABRIE 2 Table 4I2F L7z [H
BEOHEM LI LAHE, PEE,OEEDBEIC
HFA-pMDI #.%] T FP % X 0" BDP % 500ug /H 6 38
Prh L 721% 1,000pg /H (B L C 3B L72R
BT, 1,000ug /H 2B \WTBDPIZFP X 0 b %R
BIRANF = Vi FREIAET 872 F724400ug /
H#% 6 #5723 5 X O°FP 1,000ug /H %7213
BDP 800ug /H % 8 R #e5 L 725k B 12 B I Mk
BHCEE R, IR ERRIH b RO Nk o7z,

(C) BUD & BDP o kuiatbr

BUD & BDP Ot # 17 » 72 #5134 % \». BUD-DPI
600ug /H & BDP-pMDI (HFA) 800ug /H % 8 38 i #%
5. L 72 #55 < 13, BUD-DPI ¢ BDP-pMDI & b J#
HaVFy— /2L T7F =V ROKTBRERONTWA.

LB %, pMDI #5%]Tid HFA-BDP 800ug /H ML E,
FP 1,000ug /H LA CRIT N BB REIIHI AR 5 TH
Y, F7: DPI#%I<iX BUD 1,600ug /H, FP 1000ug /
H &) mH RSB CRIE R ERESEIHI 230 S Tw

44 (3), 2006.

5.

3) KEHGHICBT REIEREA S

Todd” S EENZ B W TNNERHE & NG W EHE 2912
NI C ICS (2RI L 72 S MR R B AN 40 B W2 BE
5T vr— MHETERL, FHANIED 2RI
B O EILMEIZEBL 7ERNIE NG 28 B, A 5
BIOEEF 33 TH o7 BWEL TS, /INED 23 6k
BARET D U BB Z 1) 2o RIME 2 7R L,
5ENIERE BAOKE EL, ©FwhERELEE
HEIEREREDEMEEZ bz 72, KAD1H]
TARIAE K O 2 2 LCB 0, 4PN ENEIB Y
AEDIEH & E 2 b7z, 33F10 ICS O+ 5213 500~
2000ug /HTHY, ThH5DH 5 FPIE 3061 (91%),
FP+BUD X 1% (3%), BDPix 2% (6%) T &
nNTw/. SHRIEREARELZ I NRENTo ICS
OEHEMENE, SEDL LA 3H, AR 260, 24EFK
W LAELL RS 260, ANB 1261, THLTF2/hE6
BITH -7,

BB A ED G SN2 BEO FP 581X, /NE
27 1 < 500~2,000ug (¥ ¥ 980ug), W A 44 T i
1,000~2,000ug (*F31,380ug) T, FFIS/ABBIC B W
TIXEFITRAMELZ B Z TS5 ShTwi, F£741CS
WS HM A SRATE /- 27 80 UNE 2260, A5 H)) @
PGPS RIE, AETLT4E, BRAT33ETH- 72
2F D/NRICBWTIE, EERZHEORN 251, HXK
AKEHEO oK ELZ 1FELUELIHEG S TW
2. TOLHIEL OBETHERG P TbN-HEHE
LT, ZOMEDMTbNI-LEOREOETA KT 4
JiZBnTid, AL SR EO/NEOR AL, E
JiE Wi L 12 6k L CFC-BDP, BUD i3 2000pg /H, FP &
1,000ug /H F TOHELG AR SN T2 EDBET S
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Adrenal effect of inhaled corticosteroids in adult asthmatic patients

Mitsuru Adachi and Kenji Minoguchi
First Department of Internal Medicine, Showa University School of Medicine

Inhaled corticosteroids (ICS) are usually well tolerated with smaller systemic effects than intravenous ster-

oids, however, when the dose is high the likelihood of steroid-related systemic side effects like hypothalamic pitui-

tary adrenal (HPA) axis suppression and osteoporosis are reported. We reviewed HPA axis suppression related to

different ICS characteristics by affinity to steroid receptor and their pharmacokinetics, and also reviewed by ran-

domized, controlled clinical trials. Within the approved dosages for each ICS in Japan, HPA axis suppression is ba-

sically minimal and clinically negligible.



