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KEGEZRRYY FH OFAP mHE BWY &k £

(& - BN SREERBREORHEECE, BARLTTEBERNEFELILRE B8
LABA) PEREhBZ EWFH 3D, AHICFBHEERTHEEHHY, TET U APFDEL.
Z_ T, SmmERELHRIC, ICS+ENT LABA & ICS/LABA EEERIDEEMRE LR /-
[F%] 7FV=F (BUD) 400ug/B &V A7 FO—JVBETEE (Tulo) 2mg/B O HFAIC K V) BiES
D70BULDIFERBEA7HEHRIC, AEEEZTTFVZRN/FILEFO-IVEESE (BUD/FM)
320/9ug/ BAZEE T 53 (BUD/FM ) %712 BUD & Tulo MHHA %Mk 28 HEBE) (T
BB, 12 BFEBEE#MEL 2.

[# 2] BUD/FM ENIR5 4 B RV 12 EREOFIRIERE (FEV,, %FEV,) $ XU MiniAQLQ X3
7t BERERBRL TERICHEL /. £/, BUD/FM B THERBRERS TNF-o BEDOETER
RO

[#5E] BRREREICHVT, BUD/FM ICK %A% (E, BUD & Tulo DFffAR & Bk U TERERAY
BFXYy MR, MIREEES QOL 2XET A FREM P RB I O .
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tulobuterol patches QOL : quality of life —— TNF-o : tumor necrosis factor-o.
Pr— H#3E (long acting beta-2 agonist : LABA) # B
=

A L7ZICS/LABARRAHI DFATREEL 20, M

W A A7 a4 F#E (inhaled corticosteroid : BERIHFIZaV a— VTR LR3IV ES
ICS) DERICL Y, AITOWmBICILLARTIZHA ICoTW3 Y, —FT, KIRICBT ANEFED
KELSWALAY. 72, ICSIZERFHE/ERE B, 90% LLEIZ 60 BU LOFEEICLI D HEDONT

Received: August 24, 2011, Accepted: May 30, 2012

FIZEH K (conflict of interest) (CHTAMHR : FHEERIEFARLXOMEAFII >V THE L OFEEREZAELEEA.
Abbreviations: AQLQ “asthma quality of life questionnaire”, BUD “budesonide”, EBC “"exhaled breath condensate”, FEV;
“forced expiratory volume in 1 second”, FM “formoterol”, FP “fluticasone propionate”, FVC “forced vital capacity”,
ICS “inhaled corticosteroid”, LABA “long-acting B-agonist”, QOL “quality of life”, SM “salmeterol”, TNF “tumor
necrosis factor”, Tulo “tulobuterol”. VC "vital capacity”

KRR =y FREEEEE (T735-8585 |& &R ZEEATF R ITFiG e 2-15)

E-mail: onari.y@mazda.co.jp

-32-



BY Y, HAOMERMEICHE 1E R GRS BAS

BLWMTHILATFREINEI LD, B
BREFOER - HEKIISHOMWmBIHEBRDOK X 23]
BETh5.
EEEMETD, ICS 2 H—RNFEL L, mE o
Y ha— VARG RGEICLABA #HFET A
FIMbOERBERKTH A, 72720, Mimlc X
5 KL EDHZER COPD % £ DO B IIK
BE5 2 56 EZFHPPEZWZE, 7FeT
TV AMMEL, BAFHIMIETH 5 OHERD
VBB ERE, BREFEOMBEL B
NTWwa ", BHNOREICLSE, Bk eRE
ik, FEEEmEEERE L LT L UERBBUEE
PEL, BOKZELCEHFEATO04 FOFERE
ERBNWI LY REICL A ABRENBNI LY
R ERBREINTVE. CALEREICEEDOM
BoHb, FICRHEAERMELT FeT7 o v 2K
TAONENS, A TIIEHE T L TRER
B RE IR (B LABA) #0755 56145
H5b.
RIRIAFBY 23 HITH D B5F LABA, v 7
T 0= VAEEE (k2 91 Y®5F—7 : Tulo) I,
et L7y o7 7o— a2 EHICHARA R
BERIIRIEEX] TH 5 ©. Tulo ZLHEREANLT
ER 2 KESE L7720, KIMFENDEHENEIC
BENTWBZ &, FAIOKMA 24 B EZEL
THESE T 5720, BhfEAs1 B 1\ & ERF ik IE
HIHETHHLI LN, BMAFHERET Fe
T I VARV RLBIETE U ESNA1E
[A3%H 5. ICS DATIERD T ¥ P a— VHH
+ 47 W SR E ([T BS T LABA 12 X B ik# & 8
TBHI LT, FREEEEZ TR, KEBEE
FOERGE (BHPIFERIRILE) 1o THET
5EDEENHY ", ICS IZ & 5 BHEHE BT
LABA #8IM$ A LICHENDH S = & i3
W2, FFICEEREICH L TR, KEREANDR)
RBIURET FeT7 IV RAOADPLER TR
WHREZEZ HNBHY, Tulo HAFRIZHEEAY 7 38
FTHDH0, BRABROMEEA MO EIEIC
HARTA% <L, B2 iEICS+Bift LABA & ICS/
LABAESGHIOLLLAEHERBICHL Tw

By, BEETREEBDLNIBEIBRENT
WEDHREFTHA.

010FE L W FHACHEERAITERRE 2o/ T
7V = F/FNVEFO—VEAH (BUD/FM) i,
ICS & LABA Z Rl # IC| AT 5 X ) fERA S+
SN, NFEVPEFOFIA N F—RAFEL
HBELTREWZDH Y, FROAZ ST ERERE
WKED I THRENRZRTIEMRES AT
%", ¥7:, BUD/FM %, W A$REASHBnY filfE
Thh? HAERANCBIZBFREEEIED S
T3 Y9, ICS+hkft LABA TOWE#E, 0
X 9 7% ICS/LABA RAHNCEE T 2354, A
A1 FTHD, 5 LABA ICHBREE OB \WE
e GRE - B, BB O»EhizE) »%
HELZWREDXY) v MEZONE. —HT,
EHTER %W L7k KB D IEHI % EAER
AP —NVICKRELSFELTWEERET S
&, B LABA 2 AANCEI W &2 5 Ta Y
P —VIRESEEE ST ATEESH ), ME
RV LETH 5.

i EmBDWEMEE LT, ICS+AifT LABA
& ICS/LABABAHIDEL LA LY L vdpiz
DWTIE, Lod)REFSN-REBRTRIEEh 3
RETHA. L2L, TuoiZoWTiX, BIKRER
DWEVPBVEV) L2 EETHE, FiigE
LTHRLTBLREZ LBV OV FEAET AL
Z25. FAix, Tulo DEBKRTOFERRRZ Z
B L, ICS+BifF LABA TR OB B B%
DEMEMES, ICS/LABA BREHICEEL, I
WAERECHER T ¥ bu— D X HIcHE R
BVEMHERTHAIENRIEELEZL . 22T
4B 4 1%, ICS & Biff LABA OFEHIC & Y B85
ZiTo T2 Hinhs 88 & % 5112, BUD/FM
BAEFNDOUFERZIT\v, g BE0
QOL, FERIENIEDELIZDOWTHRE L.

MAERR, Fik

1. H/R

2010 4E 3 A5 2010 48 10 A DRI, BitiEmbEL
WA EZB L ARG EIREBEDS b, UTO
BIREHEZ S THAL, BRAEEOVTRICH BTk
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BUD/FM group (BUD/FM 160/4.5ug bid)

BUD 200ug bid
+Tulo 2mg qd

Pre-treatment period

\ Control group (BUD 200ug bid+Tulo 2mg qd)

Treatment period

IIllllll!l//lIIl'l.!l
Week -12
Visit

—_ D) =

N B e
—
N

Fig. 1. Study design. BUD: budesonide, Tulo: Tulobuterol, FM: formoter-
ol, R: randomisation, bid: twice daily, qd: once daily.

FORVEEEZNSE L.

BRI 70 UL LD B LA RRE B A, 12
A L LR & SR BUD 200ug 1 BT 12 A 1 H
2 [ (400ug/H) & Tulo2mg1 H 1 BT OHEAIC &
DEEPOBE, AFENOSINILEIC L BRI
Bon-BE

sl : BUD/FM OERICHY T2 8%, 128
BUHICEHEATaf VER2ERL-EE, 1280
DA B2 2T RERYEICRR L /-
B, RIRADED B EMELMEHAPORE, BRI
WERZAHELXETHBE, 1EURICHBICER
THARERERL-BE, TOMEREINEAHEICS
322 EARELY & HhF L7 BE.

2. {EREA

FRBRTIX, 1RAFICTFYV=F200ug #&H T
K548 5 —BARBEH (V33— +®200ug
¥y —¥andt5-=":BUD), 18HIHICYOTSFO—
V2mg # R T HERBIE - KEZILEA (k2
F9 Y®F =7 Tulo), 1 AHIZT 7V = F 160ug
BRUORNVETO— NV 45ug 2 EFTH T4 Ny ¥ —
BARBH (Y2¥a—- " —¥Cangs-":
BUD/FM) % Hwiz. RiFEO 77V = FH& 200ug
EBREDTFV = FRAE 160ug RERLNRL B HE
BOBREEIIFA%STHAS.

3. MRF*

ARERIE, HIERR, EEACHBRRELT, LB
REOHAREZOERBEB/BTERLE:. dHE%5
BECRBRATLHBELAEZB% 5% BUD/

FM1[El1%A1H 2 (320/9ug/H) ~NE5LEET %
# (BUD/FM %), ¥ 72132 BUD400ug/H & Tulo2
mg/ B OBEHZ MBS 28 GTIRE) o 2 BicHEEk
WX ) EAEBICE D fHF, 12 BMEEEHKEL. ™
HETRE? Fe7 5 Y RAIEVHEEZVWES, &b
LOFICHLTDH, SIFBEICRAIEEZEBL . &%
5hataks (OW), #&5 48 AW), #5 1288 (12
WIS, MERBRREMRE, QOL 3Pl & USTR& R4 I (Ex-
haled Breath Condensate : EBC) ¥kl ZEMiL /2. *
2, 0WICBEFROMEL, R#EMMEfCHZVE
ERROPEEITo 72 (Fig.1).
4. FHMEEE, FMEEERUTHESE

1) BEER

BEERLLC, Bkl F# HWEATY 7, B
iR, BRERE, SFRERUBARELZCEHEL:. B
SMEZBRS TN ENOEEB IZBFICHT MBI
X DHERL 7. WA FEiL In-Check (Clement Clarke -
International, Harlow, UK) % H\T, SWHEz 2%
JT3EBIE LEREEZRE L.

2) MR AERE

I RkRElx, 188 (Foced Expiratory Volume in
1second : FEV)) B X U'ZDIEHFHMEIZ R 5 84
(FEV, percent predicted : %FEV,) Z5Fli L 7=. %
RAEREIX, PIOWBBEMEROTRERR Y [ Uk
IZ, Spirometer HI-801 (F = A F#kRX&tt, ®E) %
RAWThE T L. BEZREDR 15 4 MU LZ##IR
BERL, SVEBEZEITCIEWEL, REELR
B L7 FEV.OIEE FHlfEiix, BARRREFESRICLS
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Table 1 Baseline characteristics of the study patients.

Control group BUD/FM group p value
Male/Female 3/5 3/6 1.000
Age 80451 806+6.0 0.948
Treatment step (1/2/3/4)% 0/4/4/0 0/5/4/0 1.000
Duration (year) 228+52 212+59 0.582
Smoking history (Never/Ex/Current) 5/2/1 6/3/0 1.000
Combination drug
LABA 3 9 1.000
LTRA 2 3 1.000
SRT 2 2 1.000
Inhalation rate (L/min) 55.6+13.5 524%=119 0.612
TNF-o. (pg/ml) 9.35+4.13 13.30+9.74 0.309
Lung function
VC (L) 243+090 2.00+0.92 0.341
%VC (%) 100.6 =255 85.8+27.1 0.265
FVC (L) 242+0.90 1.99+0.78 0.307
FEV1 (L) 1.71+£048 1.34+048 0.128
%FEV1 (%) 118.3+338 100.5+30.1 0.269
FEV1% (%) 738+121 68.6+13.1 0414
Mini AQLQ
Total 4004 40+08 0.986
Symptoms 40=04 42%09 0.532
Activity limitation 43=09 42x14 0.842
Emotional function 40%07 3610 0.353
Environmental stimuli 37x08 39+138 0.754
(Mean = SD)

§Previous Treatment Step was judged according to the Asthma Prevention and Management
Guideline 2009, Japan!, TNF-o: TNF: tumor necrosis factor-alpha, VEGF: vascular endothelial
growth factor, VC: vital capacity, FCV: forced vital capacity, FEV1: forced expiratory volume
in 1 second, AQLQ: asthma quality of life questionnaire.

MR EERE T (2001 ) (2ESWTHB L.

3) QOL

QOL (Z, Mini Asthma Quality of Life Questionnaire
(AQLQ) HAFEIM OB A a7 R UYER, BIEHE, HiE
WCEARBMESICEBHOFMBOZE XL Y AaT %
FFAM L 72, MRRARRERLZERF IC Mini AQLQ HAFEM %
BEHZICRIRE ¥, Juniper 5OHE ICESE, R
AATREBEFAL A7 2HE B L.

4) TFPERYE AR

FHRERERIEDIRED V&2 & L TEBC #® Tu-
mor Necrosis Factor (TNF)-o. i % 5Efi L 7. Do-
niec 5DHE VI, BHDOBAZ BT B 720 ) HS

W EfE L72%, ECoScreen (Jaeger, Germany) %
FWT EBC #fHUZ TV, BRI L 7-#fE% -80C TR
fFL7:. 207, EBC 84+ ® TNF-o & Quantikine
HS ELISA Human TNF-o. Immunoassay (R&D Sys-
tem Inc, NE, USA) # W CillE L7z (ER TBRME :
0.5pg/ml).

5) FEBHRLEWEA

BEIIHT2HBRUBBICLY, AEERLHR
L7z, HRINHFEFRDH L, B5EHELOERE
MRVPBETERVWEERENF HEL-b0%, BIE
A& LTHREFLZ.
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p=0.2110

p=0.4702
1 1
p=0.6406 p=0.0234
L  p=0.1250 L p=0.0039 ]
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Control group

BUD/FM group

Fig. 2. FEVi in budesonide/formoterol treatment group and budesonide +
tulobuterol treatment group at 0, 4 and 12 weeks after each treatment.
Lines and bars indicated mean and SD (standard deviation).

5. #EtEh

BEEROFER, BRYMEIECICREIELFE
fif + EHE{FET, B, BEATY 7, BREERY
PEREIESE (%) TRLA. MEFOILEIR, &
BEREINEOZVWtIRER, 7TV —F—Fi&
7 4 v ¥ v —OEMHERESRRE L AT L.
BIER % & { £ T Ol iR 13 P39 Ml + IR 2
TRl ZWEMEICBWT, E5RABRKETLER
DB BT 5 & B O LB ix Wilcoxon 55 NEAL
MEZ BV, BEHBOLKBIRSRBRE ThEN
DB BT 5 EITD W T Wilcoxon NERLFIR E %
WCHRAT L7z, SR EO# BAIXTIR 5% & L7,

w R

1. BEEE

MR E %o B BUD/FM B 9 fll, *FRE%E
8%, AET17HITHo7:. HERERICBNT,
MEOBEER (Fi, Bxlt, BRLHE, BLE
BE, BFRZER ORAGE), FHEEREICRETFENE
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BEEIRODON R0/ (Table ).
2. FRIRFRAE

OW, 4W R U°12W i2 BT, BUD/FM# ®
FEV, X, #h 2N 1.34+048L, 151+047L BT}
152+049L THH, OW L HEL T, 4W KU 12
WoARICHML 72 (Fh2hp=00039,p=
0.0234). —F4, AHEIE, FhEFN 171+048L,
1.82+046L KU 1.73+049L TH Y, 0W & L
T, AWRUV12W CTHELEZRZRD b dho
7. AW ROV 12W I B 5 FEV, i, BUD/FM
HlLOBEOMIIARLZEZERRDO o2
(Fig.2). %FEV.i& £ 1L £ 1 10052 +30.13%,
115.10%+34.38% & 18113.07+2863% T & v, 0
W EHBE LT, 4W RO 12W CTHEEICHEmML 72
(N2 p=00039, p=00117). —F, H B,
FNEFN11831+3375%, 12413+30.74% K O
11829+3188% TH b, OW & KB L T, 4W R
12W THEELZEZIR DN h o7z, 4W RU 12
W IZBIT 5 %FEV, 2, BUD/FM & & xfHRE DR
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Fig. 3. Percent predicted FEV; in budesonide/formoterol treatment
group and budesonide + tulobuterol treatment group at 0, 4 and 12 weeks
after each treatment. Lines and bars indicated mean and SD (standard

deviation).

CEBELRZEIRD N o7 (Fig. 3).
3. mEEIR/QOL

BUD/FM # @ OW, 4W & O°12W 2 B 1T 5
Mini AQLQ# 2 2 7 1%, £ £ 402082,
491103 R U*522+085TH Y, OW & iz L
T, AW RO 12W THEZEmMSRBD 5z (£
NEN p=00078, p=0.0039). —7, xTEEEZ, #
NN 4.02+0.38,4.00+053 & UF378+0.66 T
D, OW LHBL T, 4W KU 12W THEEL 1L
BREOON Lol AWRTL2ZWIZBWT,
BUD/FM #D#EAa 73, MBEOZFN L LB
LTHEICED? > (FRZEhp=00028,p=
0.0007) (Fig. 4).

F72, MiniAQLQ& F X4 A3 7 % Fig.5
WY, 12W IS8T 5 BUD/FM B[ HER ], [
TBHE] RO [BBEICLZ2HE] o&2a7iE, 0
WEHBRLTHEEICHML (£h£h p=0.0039,
p=0.0078 KU p=0.0391), MEHEDOZEAIT &I
BRLTAERICE 272 (ERENp=00009.p=

0.0020 K T* p=0.0418).
4. FFHRERMRAE (EBC & TNF-o i)

OW, 4W & UF12W i< B T 52 BUD/FM & @
TNF-o. i E & € 1 € 1 14.25%10.12pg/ml,
10.75+6.05pg/ml & U 7.57 +2.29pg/ml TH H, 0
WEHBLTLRWTETEEZRLA (p=
0.1094). —7, xMEE, £ 2N 885+419pg/
ml, 843+372pg/ml & U*11.02+350pg/ml T %
D, OW LHBIL T, 4W RV 12W & D ICHEESR
BLidRD b hoz. 12WIZBWT, BUD/
FM B EXHEHED TNF-o IREICHEELEZNRD
BN’z (p=00127) (Fig. 6).

5. BlfER

BUD/FM BERUSHBE L 12, HEMBEHIC

BIERIZRD S o 7.

z B

S EFE 41, BUD & Tulo DFEHIC X 0 &S
D= BB E 2 W HRIC, HEEEY BUD/FM
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Fig. 4. Mini AQLQ score in budesonide/formoterol treatment group
and budesonide + tulobuterol treatment group at 0, 4 and 12 weeks after

each treatment.

ZHE L -BROPEEERE, QOL, FhIRMEIIEICH
TAHMREME L. R, MiniAQLQ 2T
€ L7z QOL i, whd BUD/FM IC X % 1aH#
BAH 4 E X ) HMEMFENICE R LU ELRL,
sk RED~—H—& L THlE L7 TNF-«
DOMEEEZ 12 BRI T L. MEEE D, EA O
REZZONAEEFRIIADON o 7.
AMFFEiE, BUD & Tulo DPFHBZEZMRICLT
By, EWEBREZEICBITSFM & Tulo D 27|
REERBE LD TOHRETH 5.
SEOMEZVEBIC L B®EFTHY, BUD
& Tulo D#EH X ) BUD/FM DG HEF)RAE
THRECOVTRSHBREBEBICRFTIRETHS
2%, A & B LABA T 5 Tulo ¥ A
LABATHAFMICT AT LIZX 2FHEERED
EALIZRD Sl b o7 72, Mini AQLQ A2
7ABUD/FMETCAHEBICHEL-HICOWVWT
b, BHLEICLHAHHFTRITHLALALTEE
HAHy, HELRHISLETH S, BFHAVE
BT HFRREE (FEV) % BUD/FM BB+
BOBETCHELTWAIEhbERXL L, EB
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Fig. 5. Symptoms, Emotional function, Activity limitation and Environ-
mental stimuli scores detected by Mini AQLQ in budesonide/formoterol
treatment group and budesonide + tulobuterol treatment group at 0, 4 and
12 weeks after each treatment.

ik, ZOEWHIETERAMEBHRENTH Y, BEE I3 A RUSHELRED 5 Z E kG ST
EAEESBVERIZE, BZEEOBDORI%E %9, B BETORKOKE X, FK4MDLR
DEBEZTT, RELREXIEDRERT. DiThbhTwiwas, Edo@E) ThhiE, EE
BAEBKREH STV RIlEED P TIE, FM EHEDME W Tulo BEIRETHRRE THRBHAL
BHBYEAEBEEIBVER (R by 78— TWAHILZHERTALENDA. BAIWMEDE
VX WTIT=R ), Tulo iXEHTEMIEIEA RERICBWT, BEEESZEEINEZ LiED
(94— 8= ¥ VT T=AN)THB ™. B WA, SHIIEAFEEL VI BEDZEL TR
EEREX Y, k& HICKED B ZBAREI WA T EFPIREDBEFERICOVTRET A LEHND
BIENTRENTEY, FEVEY PORE HEZZRB.

HWERTIRNE L IS EFEHO BRI AFFEICBWT, QOL i Mini AQLQ A7 %
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CLINICAL EFFECTS OF BUDESONIDE/FORMOTEROL COMBINATION DRUG IN ELDER
PATIENTS WITH ASTHMA COMPARED WITH BUDESONIDE PLUS TULOBUTEROL
PATCH COMBINATION TREATMENT

Yojiro Onari’®, Yoshinori Haruta?, Kenichi Mukaida® and Keiichi Kondoh?

Y Department of Respiratory Medicine, Mazda Hospital
% Department of Molecular and Internal Medicine, Graduate School of Biomedical Sciences,
Hiroshima University
9 Tadanoumi Branch Hospital, Kure Kyosai Hospital

Background and Aims: Tulobuterol patch (Tulo) is often used for treatment of elder patient with
asthma in Japan. However, there is no evidence either ICS plus Tulo or ICS/LABA combination is
better for elder patient.

Methods: Elder patients with asthma (aged=70, n=17) who had treated with budesonide (BUD) 400
ug/day plus Tulo 2mg/day, were randomly assigned either to change control medication to
budesonide/formoterol combination (BUD/FM) 320/9ug/day or to keep BUD plus Tulo treatment
for 12 weeks.

Results: At week 4 and week 12, the BUD/FM group showed significant increase in lung function
(FEV,, %FEV,) and mini AQLQ score compared with the BUD plus Tulo group. The BUD/FM
group also showed decrease in Tumor Necrosis Factor-alpha level in exhaled breath condensate at
week 12. No adverse event was observed in both groups.

Conclusion: In elder patients with asthma, treatment with BUD/FM does not have any clinical dis-
advantage and may provide better efficacy in lung function, QOL, and possibly anti-inflammation
compared with BUD plus Tulo treatment.
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