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Dry powder type (D) inhaled corticosteroid (ICS) much as fluticasone propionate
(FP), that is the first choice therapy in patients (Pt) bronchial asthma (BA), induced
esophageal candidiasis (ES) without subjective symptoms such as odynophagia. To evalu-
ate infectious incidence of EC in Pt with BA who were inhaled with DICS, FP or budes-
onide (BUD) therapy. After informed consent, pt were randomizedly divided into the 2
groups introduction period (3m) —=BUD (6m) —wash out period (7d) —=FP (6m)
(n=25), induction period (3m) —FP (6m) —wash out period (7d) —=BUD (6m)
(n=25). Endoscopical EC stage were classified by modified Kodsi's classification. At the
start of this study, oeographical characteristics were not showed modified significant
change between BUD-group and FP-group (NS)

Infections incidence of EC was 4 cases (8%) in BUD-group and 32 cases (64%) in FP-
group. Subjective symptoms of EC were showed 1/4 case (25%) in BUD-group 9/38 case
(23.7) in FP group. EC-stage were not significant correlation in BUD-group, in sex and age
inhaled dose were significant correlation in FP-group. EC were induced with C. albicans 4/4
in BUD group and C. albicans 35/38 (92%), C. glabrata 2/38 (5%) and C. lipolytica 1/38
(3%) in FP-group. Both pulmonary function and subjective and objective symptoms were
not significantly change in the two groups at the end of this study.

Percent decreased of BUD (99%) or FP (96%) in esophagus was decrease at 30 min
after BUD Turbhaler® or FP-DISkhaler® inhalation at remained standing at the endpoint
(P<0.001 vs. FP-group). Infections incidence of EC in FP-group were had not severe sub-
jective symptoms. Infections incidence of EC in FP-group (more than BUD-group) were

discussed in this paper.
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< Introduction period — < Experiment period — <« Washout period — « Experimental period —
(7d.) (6M.) (7d.) (6M.)
BUD-TH (n=25) BDP FP-D (n=25)
BDP / (200-800 ¢ g/d) § (300-240 1 g/d) (200-800 ¢ g/d)
400-
1 60/3 \ FP-D (n=25) BDP BUD-TH (n=25)
g (200-800 4t g/d) (400-1600 u g/d) (200-800 ¢ g/d) §
Y Y
Basic
examination
Examination Examination Examination Examination
for for for for
experimental experimental experimental experimental
protocol protocol protocol protocol

§One patients were inhaled with 1600 ¢ g of BUD in 7days at immediate exchanging time of wash out period

Fig 1 Experimental protocol

Table 1

Modified Kodsi's of esophageal candidiasis classification by upper aliment ary canual endoscope Kodsi's

were original classification of esophageal candidiasis by digital endoscope

Grade 0 No endoscopical pathological findings

Grade I A few raised white plaques up to 2 mm in size with no hyperemia but no edema or
ulceration
[hyperemia (-), erosion (-)]

Grade I Multiple raised white plaques greater than 2 mm in size with hyperemia and edema,
but not erosion and ulceratin
[hyperemia (-), edema (+), erosion (-), ulceration (-)]

Grade I Confluent, linear, and nodular elevated plaques with hyperemia and frank ulceration
[hyperemia (-), edema (+), erosion (-), ulceration (-)]

Grade IV Findings of grade II with increased mucosal friability and occasional nar rowing of
lumen
[hyperemia (-), edema (+), erosion (-), ulceration (-), increased mucosal friability (+),
narrowing lumen (+) or (-)]

1. Size of the plaque is estimated by comparing it to the head of biopsy forceps.

2. After the size of white plaques were found and estimated by digital endoscope estimated by

comparing is to the foberendoscope to determination of these white plaques were strongly scrubbed

by the endoscopic forceps endoscope, present experience candida species in these white plaques by

strongly of the foberendoscope forceps.

ZECLBW L, HEHEH 2 BT T8
METH, ThEEELZ. ECORIRK, UDE
HAERE 5313 KodasiZEEES 2 fiva7z (Table. 1).
[ & % 5 7 R BRI B 10 A R UK S Ptar & &
BN, HERVKZ#72 (Table. 2). BUD, FP

REEIZHPLCTHIE, IlikRE (PF),

i B H &2 5 BA B EER (SOS) b e ®
TH R A OB THES Lk, HIZFH
fili = SET#IR, Student's testfl CHEAEMREL,
P<OOSIT2HEED ) LHE L2,
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Table 2 FEWBUD, FPREEMET

RAEZS-ERBREPESREHRE B:-4%=5:5 358+102
PoE S-E 0]

ERBRETH
1. WE7K350mIWHE&BUD FP%%’JZOOM BE (FPIETARIANT—
EKEIRE . a—TANS—TIEREIZES T HEFRE)

2. WA KYEBEFMRES R+ 5 SHk, BURE R

3 BEAH—EERER25cmETENE . H—EEI
4. WIRE K RT$‘E’&FPfJ BUDI A RTFPASBUD200 1 glR A
B A305 % D3E AT

5. FPIZBUD200 ¢ g% A B #3045 [l 3L fi R IHEEH L VR

6. B&AQE%I BEBR{TEHOEEORAI0SKBERLE

7 RAEEDOEBERDERABER. STEOKEI0S HITEFRLVERA
'ESI {MEA305> R BBV

8. —80°CRE&HPLC TRIEEAIE

& ES
. EREF  ARBRBMGKEICPE, SOSHR
HERBOLE o7z (REREW).

2. WEERICPEIPIRASRE, B - KRB R 2
T, B oS G e I % 7 &SOS
HHBEY ARBR TRRED R -7 ERE
W) .

3. BIFEH - BRARMAE I MBIE - ER A
B H h, BUD, FPW AB:OREIVEMIZBUD
TIEOFEPLERIRLB (3%), 1BIKEREIC
L 2BAEALH (EFPH : 62% T4 . 68% 800
ug/d.% 5 HEOAERERA) 258077, ZE
2HIE 26 (4%), FPTIZEAZK 361 (6 %),
FEPLERUR 361 (6 %), WA 261 (4%),
WA 3B (6%) 7% L18FHIH, 461 (8%)
REDz. BB, WRRAEMEREBIEBUD
TWEIMEKET 161 (2%), FP, CHR test,
rapid ACTH testl&F, & 26 (4%) & 361
(6%), MIEKET 261 (4%) 7% L103HHE 7
 (12%) »#EH SN (&EH#ITP<0.001
vs. FP) (R RFEAIARE) .

4. HHE  Fx 0RIFITHEVQOLZend point
ELT, RIVEH - BRRMRAAE 4 & T &A%
BloA HEHE Tl A HEEBUD3 (60%),
FP1581 (22%) (P<0.001 vs. FP) T®H» 72
(R RFERI A ) .

5. ECEBIEFIIBUDT4 (8%),
(P<0.001 vs. FP) #2% 57z, ECHAME MR
IXBUDT1/461 (25%), FPT7/3261 (24%)
WO b7, ECHIE L WAR, MR, Fin

FP32 (64%)

REik F24% 15

FEJB IXFP T O AKE B OMBELR%E 2D, BUD
T SAHBBRE BB R o7 (FHEBED
P<0.001 vs. B#f) (Table. 3). ECHIE & AR
BRBERTBUD UZFPR A R HIH L 5 H B
HERRZ RO R R o7 (HREAM).
. ECEFR#E | ECERMEMEIZBUD T4l
Candida (C) albicans, FPTiZC. albicans29/l
(91%), C. glabrata2® (6 %),
Bl (3%) THolz. (FBAP<0.001 vs. FPHE)
7. FENDICSHEFIRE | ZEMNDICSE200ug
WA 3055 VAL FRAF IR BE X R B =99 1 94%,
Pt=98:93%CdH -7z (£HHE P<0.001 vs.

C. Iipolytica 1

FP). EIHIF7H), Z2IHHE FEPCO A 6 K5
HFP AR FPAENIRAE (02%) #5520

LNz, MR A B IREAL3045 T ISR A5 AT
BRI LA BICHI, W305 460 T
A FRAARITAEBRICHD L (Table. 4).
WHBE 5 BE 13 W AT F2k CA =S L7z,
8. ECIH#LER | ECIHLERNIZBUD 0 i
(0%), FPTiGrade] 3 Bl (15%) LFPas
RICSREBRRD btz (P<0.005 vs. FP).

E ®

DICSHr, HLiSEBLE A A9 ICBDIIC L LFPIX
#) 2 %, BUDIZH1.5R5 ) 7% glucocorticoid (G)
ERZRTERESNTWE Y, BAIZEBEER
THH, BPFELICL ) KE - RPBOICSZ
RS S/ VERS D% v, F72, BUK
TIZBAZEALR & H Y, Bl Hremodelling#ii] k
ICSIZHRAF L, WHODRBIRUE, A ELA
Td Shealth related (H) QOLZYFH S € 5%
BN 5B,

4, #hiF L7z <, DICSEIEECTIX, BHE
HYREIR DS 72 < BEISNAEE T 0 = — M H & 0 HUE
~HA, FHE, BR, OLAZ Do THEELZE
HITHBUDT 16 (25%), FPCT7Hl (22%)
DHEBEIER L 2B SN b o7z, Grade MEEH
TBUDICHE LFPTIRHN 7 HOBHFEH B EE
L, BUDIWZH URARRE G, 1650, Kty
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Table 3
of as of DICS 13Y C. Sex
and of 11 i with
- esophageal candidiasis Group A
Sex/Grade [ 1 I o v
Detected case of Candida genus in samples obtained from scrubbed
white plaque by the head of fiberedoscopy forceps Male 18(36)[90]9 12)[51° 0(0)[0 1251 0(0)[0]
n=20)
Grade Group A Group B__| Student’s t-test (0220
Grede o 26 (92%) 18 (36%) 20,001 Female 28(16[033] | 133D | 1@[3.3F | 0O[0P | 0(0)0.0)
Grade 1 2 (4%) 12 (24%) P<0.001 (n=30)
Grade I 1(2%) 9 (18%) P<0.001 Group B
Grade I 1(2%) 11 (22%) P<0.001 ° I I X =
Grade IV 0 (0%) 0 (0%) NS
Total (Case with esophageal is (n)) 4 (%) 32 (64%) P<0.001 Male 10(20)[50] 3(6){15] 3(6)[15] 4(8)[20] 0(0)(01
Round blankets : % (ﬂ=20)
Incidend of is and ic patients with Female 8(16)[26.7] | 9(18)[30.0] | §(12)[20.0] | 7(14)[23.3] | 0(0)0.0)
esophageal carndidiasis in this study (n=30)
B. Dose of DICS D. Age
Group A
Grade Group A Age ) T . T m ™
voy&rade
Dose of BUD-TH ] 1 I g v >a0< 6(12)(86.71%9 | 0(0)[0.01 o(©10] 1@14.41 o101
=7y
(1 gid)/Grade 40~50< 5(18)(90.01%a 1@ o0 oo (0]
(n=10)
200 (n=12) 120241000 | 00 o)0p o)ow 00)[0] So~60= TeEops e | Taiel | c@woon | oogmer | o@mor
(n=16)
400 (n=22) 2040)[909F | 24919 0(0)[0) 0(0)[0} 0(0)[0] so—7os ToGonpa e | o@wom | oo | eoom ST
600 (n=4) 3(6)(75.0)7% 0(0)(0] 1(2)[25]9 0(0)[0} 0(0)[0] iy saEs TG | OONO.01 | A@NAAR | ONO0F | O(O0.01
800 (n=5) 5(10)[100p 0(0)0F 0(O)[0p 000} 0(0){0] Srove®
Age o I o ™
o y&rade
1600 (n=1)%) oo ool oo | t@rooe | 000 = eETa | i@nes | come | s@@ser | cowpol
(n=7)
Grade Group B 40~50< 5(10)[S01% 1@001 2(4)120) 2(4)[20] 0(0)0]
(n=10)
Dose of FP-DH [} 1 I o g s gos s(ONB1.aM | 6(12)37.5] | 212.51 3(#)[30.0] 0(0)[0.0]
n=18)
(1 gld)/Grade 60~70< @0 21201 3@)I0] 2@1201 oo
(n=10)
200 (n=12) 5(10){41.7] 2(4)[16.7] 3(6)16.7] 2(4)16.7] 0(0)[0] =70 @431 2@®128.61 2@)z8.6] 2(a)(28.6] 0(0)10.0)
©=7)
400 (n=22) 7(14)[31.8] 9(18)[40.1] 4(8)[18.2] 2(4)[9.1] 0(0)0}
Round blankets : %
600(n=4) 0O)oF 12) A40500 | 241 | oo ound blanke
Square blankets : Cases In cheack item (n)/Total cases (n) X 100
800 (n=6) 0(0)[0p* 1(2)[16.7] 000} 5(10)183.3) o) used for 2 weeks (residual period: 1800 4 g/d.)
=t - - - - 9P<0.05, 9P<0.01, »P<0.005, PP<0.001 vs Group B
1200 (n=0) ool #P<0,001 vs group B
Table 4

Concentration of BUD or FP detected in esophageal wiping fluid after BUD (200 u« g) or FP (200 « g)

A. In esophealthy wiping fluid

A. Normal volunteers®

BUP FP Student’s t-test
Before inhaled BUD or FP Not detected Not detected P<0.001
Immediately after inhaled BUD or FP (1 g) 1.45+0.20 3.54+0.14 P<0.001
Thirty min after inhalation BUD or FP at 0.02=£0.02% 0.22+0.03* P<0.001
remained standing (u« g)
Percentage (%) 990 942 P<0.001
Thirty min after inhalation BUD or FP at 0.27+0.06 0.70=+=0.14 P<0.001
immediately lay down (u« g)
A. Bronchial asthmatic patients in this study®
BUP FP Student’s f-test
Before inhaled BUD or FP Not detected 0.02=+0.02 P<0.001
Immediately after inhaled BUD or FP (u g) 1.46+=0.15 3.65+0.24 P<0.001
Thirty min after inhalation BUD or FP at 0.03=£0.03% 0.24=+0.05% P<0.001
remained standing (« g)
Percentage (%) 9830 9430 P<0.001
Thirty min after inhalation BUD or FP at 0.24+0.04 0.70+=0.14 P<0.001
immediately lay down (u« g)
a)Normal healthy volunteers (n=10, male: female=4: 6, age=45.813.6, yo.
b)Bronchial asthmatic patients in this study (n=50, male: female=20: 30, age=5)
#P<0.001 vs thirty min after inhalation at immediately by down
B. In throat wiping fluid
A. Normal healthy subjects BUP FP Student’s f-test
Innediately after inhaled BUD or FP (1 g) 0.28+0.05 0.71%0.7 P<0.001
Thirty min after inhalated BUD or FP 0.02+0.02 0.05+0.02 P<0.001
B. Bronchial asthmatic patients BUP FP Student’s t-test
Innediately after inhaled BUD or FP (1 g) 0.29+0.07 0.75+0.12 P<0.001
Thirty min after inhalated BUD or FP 0.02+0.02 0.06+0.03 P<0.001
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ZQOLDIKT 2Dz, 72, BEIEWRIFPT
WBUDE L AERICE S RED SN0 Hik
E, HEWHHHQOLOAFENET b, BUDICK
BLARICRD LN, ZThidFE 2 OREQOL
30 EHWAER2 S b, Mo ZFEHQOLEHI A
5YFABOMENESLNL. o THAMT,
BUDZSFP%& A EIC LI A #EHEAZ Sz,
ECOE N Th % HEWC Candidag &, &
WIREETH 5. D720, ECHEEICIZKHE
BV, BEE, s CNRBREA IR
B (IDS) & AT A FA - SEiilH 2 L% 5
T, HUAEAES TREEAHL TONEEIDS,
AIDSEBHETHRIET 5L E 2 5N %. FPIZBUD
1L Urapid ACTH testiifill 22 & DMK T 35—
TERA—RBIERE (PHAC) % (S) #MFIA5%E
I epmEIhw, METIEINRGER
U FPEEB AW LR B RIE A4, FHHH
W ShTwd., e d, RL4iENAED 1
B CRIBARE 2R L . 7, CRH, rapid
ACTH testfKSUSHI S, HHMMIERY )il & HE
ERYAICH (n=25661, BUDIZIEE LFPT
EREICLSHIEBOFPTIZCRA testfk T HIAFED
51 (12615 %), rapid ACTH test (106164%),
BUD3EWC 0Bl (0%) »PBEILZ AT E (R
%7 —%), BUDEFPWFR FEFEDHEMLL
W &2 be b L FPIZ@first pathway %
ZF B URINCERN TS E LIER, @KREW AR
first pathway % + 528 L 2 Wi E O HEE
ERELENGZVWEZEZDONS. HE, BDPO
54T 72 2 REEABICIEBDIE < JiH, H
L, BWIEARTHPA-SHIEIZE L 5 2 & % ik
L7:w. - T, BDPOYRMILIIE TH HFP
KHLTORAKOBBErIZEZ b b, FHE,
BDPHEJIRF & FEMEHEEBA, 7T UV F—HRER
% R X MG L7229, BUDEFPZ Rl
HEES L7 # e O 12 BT b, WM,
BALFHICD Mfifa, SHElgftisis ~ A ZICFPH
RERLTWAZ L, MTbheRER TIldMAEILIZ
PRS2 AIDSIE AR F il 9 58 9 0 Ll 27 %

ABICENAHEREBTVE. LoaEBTRE
ZIELHEL, TS DOHEFFPIZAKAICK
WENBWREELREST 5. A%, FPTIEAA
WIDSZFHFFE L T LW ARSI NS, —7,
BUD T Z O bR D & MR R IUEE 2 v
0, —J, FesgicHE Lmd, DICSOFP
FAMEELEAE L TB Y ISR AIBICHAE L,
pHEZLEEHARL L0 OFREL % 5. RS
virus, MIEEHE 2 &£ OEGEABUDIC R L
HEIZZ VO MO IAEFGTER & %X 5
ns.

BN ZEC (n=112) EEBE & FI2C. albi-
cansl3%, C. glabrata6 %, C. lipolytica 3 %,
C. tropicalis 2 % & #H59 LC\w5b. FPHERECH
% {XC. albicansZWBER & Lz kb, BH
FHEAER CREHIETDH 5 C. albicansh’FPTHE
EANFIEL-EEZ NS, b, LOFPH
52 X 25 R HIDS TECHRZ RS L, FP%
P X B MHPFPOFIE L ) ER SN HIDSO 7
OECERIELEEZOND. Tz, B,
ECOBLZIFRE R L, Fin18~82i%, HLEM
HEZ (30~50/%) DFREMZ L, FH544T
Holz. HESLY IIFPIC X AECOBAER, Bk
4P 3BT, 40MRDLE CEI61.35%) (THF5E
THI LY A LA, R 1S ARG S
DI BV EREL TS,

LS OERTIE, FPIXH <&KL, WARIZ50
UL L CHEBISE LS  Elaiz e (FRI2700&
PLE) TidGrade® E\VIEBI AL NEINNIZH o 72
DIRFHIS Y OFE L —FT 29 —FHEFEH (40
WMLT) THGradelI 4053 Bdbhi
(Table. 3) Z &IV, ICFPMEAR:E, BUD
b EDICSHEKE, ECIZ 3 MiTbeAk+ 77 #1152
VBUETH DS EDWRBEI NI,

F7, BENICDICSHEFE LS VHHAEE
(k" F=31:53:16%) TBUDDHAECH
BOOLNZDIZHL, FPTIZETEHTHREDS
iz, T2 & BFPHRINE IR AT RIRR 4 & 1Y
HIEEREE R T L 2 HWICAHICHE S BAGE
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