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H B PE 9 2 5 0F L 72 558 S R O — AL E R ITH 5
a4 a by RGOSR

TA £, BRA I, bW AR, PR S5, K R,
RHE FEGL, Mg S, MG 5L B =3

JNGFERE R IR ZE AR, T701-0192  BHGIRR577

P EE, KEXHRALFEERAOI/OXAM—7FFEEATVS. FRERETRERICHE
LT, SEXWRBETLIX —HERE-ERIBEXOEGHIIN0% EHESH, MERBEOESH
BIEEAEOHBEICEVWTERBINZEELAFTHS. S0, KREIWMBRBETORRERDOE
HOFEE, O/ MY IO SREFENZE (LTRA) ICK 2 IFBRMRE~Y—H—DFR—EBLE
% (FeNO) OZEIbZ#HABEMICHREIL . MAXFTOAC K (ICS) ABEZ6PBLUEZF, »D
LTRABEEADFBZhZTh3PADFeNO, R FO—JLT X b (ACT), MEIREEEHRE
DTF =40 H 347 DREXIHBBEDEREEDOEHEZET7LIIX - SUVRIBEXOEHD
FEICKIVABTHERKREL . [SKEXWBROBREEIRE L TOACT 27 TIIABEBEICEIRD
Bhof. FRIREEEICEAL TIid, FEV% FRMEICEIZ & H o7/, PEF% FHIEIZRI SRR A6
BCHAHBPRTLUIX—BELUXRTHEEILRL > (p=0.003, 0.007). FeNO FBISIZEXE
HETEWMEREH >0, 5 2EPRELBBICEEEERO P>/ (p=0.13). LTRAD
BAICEL-T, ACT X7, FEV1% F#lf, PEF% FRIEICEAS h B EENIERH &b > -1,
BSEAAHBICEVTHEICFeNO #ET LA (p=0.04). LTRA (¥, ICS B TMHITE AL
[EOIFBRIRMRELZ ERESLUTREOEEH S NFH TE 3FEEMA TR I O
(214 6 1127 H SEH)
F—T—FRAEINE, BE, ARKEE oAl a2 AERREDEE
MR — M LSS %

= T, BEIWMBEE T UL —MERBAT -IZRI&
EE, [REXWMECBIT 2 BEISEROEH BEROAFIZH30% &g sh, &0 E

Lo TTFRE L LRENES L CRIEZ BH
WICHIET A2 AR ERTHEY . 7L
F— (PUEPUERRIS) %R E L7z L8 SAE
B7 LVF—MELERL T LIVF -SRI
RESN, TEERETITRE XNHEZD
RFEFETH L., FRELKETRERICEL

HHREOBIE BV TEEITRNEHELRHTTH
52,3).

— I, WA —ERILEFR (FeNO) MIEDH
A OWTIE, S SN B D BRER I <GB 5%
FEDIRELL 2 5 Z EMRBAMERTWEY, 2o
W 5E O FAT Y AT BT, 0.05L/sec DE,
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AR E L 6 B RILLL® NO i % Fefe 12l 2
T5ILT, EREDORIEDRAD T 5E
WOIFROMETH B Z LD HEIN B,
ZDOTRIED FeNO MHICHEZ MITTHHZ L L
TV 2P OHENRDHY Y, ZohT EAE
DT LVF —HEKEISERHR STV i
RO X I, LEERIEDTAEN T EIE O HAE
LHR S, TAEHERD FeNO % LA &€ 5
WHEMEARIB X 57,

19954E LARE, &S SZMi B EHEED—D L L
TuAf a3 b))z rE RSP (LTRA) »°H
ATHfEbNTVSY. 552 LTRA OEAE
HAoOEMERE LThEAE L TREFIZEE
NTws, 2F N REIMBEEICBITLAT
LIV —RRI B EROEHOF L 5 T,
LTRA (2K 3 % FeNO BB 5 % AL R
WD TH MBI EZLON LY. K%
T, [AEIWMEBRECBOTRATLLVE -3
L UORIBERDOEGPOAEEL, LTRA #5102 &
% FeNO OZA b % %A HMITHGES L 7=,

N E &

e
o

x5 & ik

boEd

20084E11 H A 520114E12 3 AR, N EEE
KM ZR N EL DAL e~ B o D 5 S Wi LR
FHEDOHIL, WAATEA F (ICS: 7FY=F,
TIVFHrTFatr Ui FikvoLrv=
F) 12 & 29256 H H U _EH D LTRA ¥ 5-5i
#BD FeNO, Wi a> ba—n5 A2 b (ACT),
¥—2Z7u— (PEF), A28 T X M) —DF—
FWENENI DA /LN ATH X SR L
L7z FBOERTLIRA (X5 YV H A )
BE52Z T hRwITfEZRNEE LT, &7
LV F—LRIRBEXROEIHOAIICL > T4
WL, LTRA AR DL 30 A&
BEY FeNOMEZ ILEE L 72 (61, £2). Kif
ZED FeNO %€ & Z OGN LT, ~vy v
FESITHEI L A AEBEE IS, NIRFERK
PRBEBEHSOKEEZITER L2 RKAEK S
407).

SAE LB DZ R
SAE NS DML, WK, Wl R A

#1 W
BT UVIVE— /5 BT7LLVEX—, BlRE B7LLX—0aEa6HN e e BT LUVE—, FlSEsk
BROGHORE  Fo&bz URER o RIBBER O EHEMRIE ) o pee e
LTRA {AHE A" L HY L HY %L HY %L HY
B (5 /%) 147 (68/79) 33 (11/22) 16 (7/9) 6 (3/3) 5(2/3) 6 (2/4) 5 (4/1) 2 (2/0)
R R 49.2 55.7 46.8 494 56.9 64.7 575 49.9
[48.3,50.2] [54.2,57.1] [45.0,48.6] [44.0,54.8]a [53.1,60.7] [60.6,68.8]a,b [55.8,59.3] [44.6,55.2]
PEF% F il 85.0 82.1 80.4 784 67.2 56.4 80.9 102.4
[83.4,86.6] [795,84.7] [76.4,834] [65.7,91.2] [61.4,72.9] [525,60.3]a,b [75.6,86.1] [92.1,112.8]
FEV1% T illfifi 89.6 86.4 84.7 90.8 777 61.3 89.4 83.0
[88.3,90.9] [81.9,90.8] [81.8,87.7] [86.4,95.1] [69.8,85.5] [48.6,74.01a [83.1,95.8] [77.8,88.2]
Vv50/v25 2.92 3.06 3.24 2.72 2.69 2.73 3.29 3.65
[2.83,301] [2.88,324] [2.80,3.68] [248,296] [243,294] [242,303]  [3.03,355] [3.43,3.78]
hiEay pa—)v 22.0 219 22.5 20.3 23.0 244 235 22.3
F A b [21.9,22.2] [21.5,22.4] [22.0,22.9] [19.2,214] [22.1,239] [23.3,25.5] [22.8,24.11 [21.6,23.1]
5 —ERfbas %, 49.3 64.7 58.9 60.3 86.6 120.3 112.7 72.0
ppb [46.7,51.9] [49.3,80.0] [52.5,65.3] [354,85.2] [65.5,107.6] [32.4,208.2] [86.2,139.11 [47.5,96.5]
WAATTA FH 552 638 572 788 599 400 584 531
i, meg/day [532,572] [571,706] [517,626] [761,814] [439, 759] [380, 420] b [483, 685] [415, 648]

¥ [95% EHAX M ] TEE L7z "I LTRA: B A 3 M) = ¥ ZARREPSE
a:p<0.05vs 57 LIV F— HRIGIER S G0 L 2 Wi BEERE, b p<0.05vs 57 LV ¥ — O &G0k BEH R
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7 E O MIINY 7 B ARE IR & GBS, FeNO
OEAE F 73Rk o, 7 N E—%KN
DR E D o T ERFSEMENT R o 72

BT LI F— & FBER DB

B7 L VF—3lEEo L Lo, it &
oMM 2ERO—2>F 38/ DY, JH
K &%z 5N 5 BEARPUEANDELEAD IgE-MAST
THERR SN2 &, T35k Bt
BRBICRT LV — 032 ST,
Rl SERIZOVTIE, FIREOHMT v 7 AH
BH, CT, %7213 MRI THISERNIS- WM B
BOMREH Y, WINTHBWiAsHE 2z pl <
(T H SRR A S E MR ISR & 2 T,

ZOM, BRIV HEE R D OITARWZES S B
L7.
FeNO JH &

FeNO fii (& Nitric Oxide Analyzer NOA 280i®
(Sievers Instruments, Inc., Boulder, CO, USA) %
EHL, A4 vEICEoTELA W
% J# # 1& American Thoracic Society (ATS) &
European Respiratory Society (ERS) 234 [f] THEIG
L7eH A FF 4 Ve, REHEAL TROARA
DIRTE D & I IEBT5~20 cmH,0, M5 30.05
L/sec =10%, FrfekEfl 6 LI & 202 X 9 IR
L7 WX 3EPL AT v, e fE O R
H310% AN T dH % 3 11155 O V35908 % Jl 2 #h R

L7,

Al

BTN X ATV 7 b Stat View.5.0° (SAS
Institute Inc., Cary, NC, USA) # W7z, 4D
HHRITBWTIE, KEFE O IEBINEAHE
TELholzlzd, KEEOEFNOT KT O
HRIZ 13 Kruskal-Wallis test, 1G¥EHI2 DK EH&
DEAL DG I Wilcoxon signed rank test %
7o, R BREMENAE EEOH ER p<0.05 &
H#e L7

wOR

LTRA $5-8612 B W CHIRBGHT O #i1,
A ERETRESIEG RS R T LV X —&
PEREL LB L THBICEMTH - 72 (p=0.04,
p=0.0009; % 1). RELMiEOHEERE LT
DACTAITTIHAMMICEEZRD L o7

(£1). MEBEREICEI L CTid, FEV% Tl
1271 75 7295, PEFY% TIME I3 E e 54
PR CIEA DR R T LV F — B RTH
A > 72 (p=0.003, p=0.007; % 1). FeNO i
Bl SR A BERE TR WIS B - 722%, WEks
BDSEDKRE L BEMICHEEZ RO Do 72

(p=0.13; #£1). A ICS FH LRSI S A5 DF B
THTLVF -G L VAR TH -
72 (p=0.02; 3 1).

LTRA DA X - T, BlERMEREHREIC

#2 0Afabh) T REREHIEEARROSHEICE T D FIREOLL

BT LVVF—, RlREED

B7VLFE—, RElIRRERED

BT ULF—ORGIEE  BIIHERO B R e
2ok L L T LV — O HA BN EBE Rl IV 9 0> A O Wi LA o L
R A p-value  HEART WA p-value AR WA povalue  EART WA p-value

ACT* 21.9 21.7 060  20.3 21.3 244 23.0 0.42 22.3 21.4 0.46

(215,224] (214, 22.1] [19.2,21.4] [20.0,22.6] (233,255] (214, 24.6] [21.6,231] [20.5,22.3]
PEF% 82.1 80.0 041 784 77.6 56.4 62.5 0.53 102.4 92.5 0.30
FfE [79.5,84.7 [78.2,81.9] [65.7,91.2 [71.9,83.4] [52.5,60.3] [50.6, 74.5] [92.1,112.8] [82.5, 102.4]
FEV1% 86.4 82.3 0.06  90.8 825 61.3 739 0.40 83.0 75.9 0.10
PN [81.9,90.8] [79.9,84.8] (86.4,95.1] [77.3,87.7)] [48.6,74.0] [5338,93.9] [77.8,88.2] [71.2,80.5]
R —BR1E 647 59.6 071  60.3 44.5 120.3 61.2 0.04 72.0 47.6 0.02
2%, ppb  [49.3,80.0] [544, 647] 354, 85.2] [25.4,63.6] 324, 208.2] [41.5, 80.9] [475,965] [41.2,538]
WAZTFEAL F 638 722 094 788 856 400 615 0.39 531 758 0.76
H&, mcg/day [571,706] [688,756] [761, 814] [672,1041] [380,420] [415, 816] [415, 648]  [670, 846]

S [95% S HEX ] ] T L7z, *: ACT: Asthma control test,
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BV THBEI FeNO KT L7245 (p=0.04; %
2 and M 1), ACT X 27, FEV1% Filllf#,
PEF% FiMEIZHH & 2 BENE RO 2o 7.

A

Sl OME TR ICS THEE 2T TWw 5
Bl e S A PO RAE MBI BT, LTRA X
FeNO % kN &4, ICS B CIZ Il 2415
e FTRIBORIEIT B 24 IR S,
AWFFEDOEE 2 M, 6 5 HL Lo LTRA L
A& (I ICS WaH# & 1531247 » 728, &Kl
AR B UFIRERMESIE OFREE & X b FeNO 12
35 LTRADRREMF L2 LIH 5.
FeNO I 72 2515 Wi JB. %> 5 8 3 Wi JEL 0 75 i <2 9 2
FECAEN E T2 HE R VAT, AEX
Wi .0 1CS (G35 LTRA DB NRIF &
L T FeNO THHii L 728t 13 e . & 512
BT UVF—RRIREROGHOFMIZL YK
W AT A LTRA O BIEERI R %
FeNO CTHFMi L 72 #5132 v,

RE TR L B BIERR BT LV X —Da bk

& FeNO DB IZDW T, Rolla H51E7 LIV F—
PR L S MBS E RS % & FeNO 13 H il
LR, POMREHERDSD D & L) FiEs &
505, Bl BIPEIRABE O 58 SN B T SiE
ROF M BIR R BT FeNO X EMEIC R 5 &
WELTwa?, AT RO BN AA S
N7zHs, Bl BNEREPETE T FeNO O LA % 58D
Lotz ZoOHEELT, BRIZHZHARAN
WZIRERRE R & SN B UFRERTESSE T H D HESk
RO PR L, EFEHRAPTHEEEA TS
BFERERVE R B E R ARAE L T 72 W REMEDS% 2
b s, (ERE ORI FNER TIE FeNO X EA¥
T, WERERMERI SR TR TH H 2 E DT
HMEINLDOT, RFEIZBVWTID2EIZON
TOERERENFHE TRV, 2O L 25E
SR G BERED FeNO Ok KT 722 £ 25
N5, ZOHIZOWTRHESN B0 b L &
o TL 72, SHOUNERBETHRIT %
VENRD 5.

LTRA &I % FeNO OB L T,
KT AT LIVF— b EIBER S A0F L 7%

180,
160 p=0.02
140 —
. 120.
o, 100. _
é; 30 | étiho4
Z 60 \
5 0] &= <G
20 |
pre post pre post pre post pre post
rhinitis — — +
sinusitis — + +

B1 vA4a b)) ZREFREGRHEIRICBET 2 KON —RILEHLOLH)

043 b)Y ZREEFERROBALLY, BIRESHRICEVWTHER
IR —BRILEHRAPET Lz (p=0.04). O: oA 2 bz ZRE/HEGHR
BALZL, @043 M) ZRARREHEBREAD D
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Wi S TIEHI S 722 7% FeNO DX T IZ7ED %
Molz. LaL, 7T ULLLF—&HoREX
s BEE Tld FeNO MK F 9 2 IiMich b, X
5ICHEI B R AP TIX ACT (HEIER) oW
SRS SN 57278 LTRAWC X 5
THBIWCFNOSEA L7z, 2Oz LIFICS
EHITIN A 72 LTRA A TR EICEE 2 W L one
airway one disease DEIRA 5, FAGEDIFHEEK
P JRAE D BNHI AT 5B O EEERME SR 12 B L

THHI L 22w RetE s 5. LaL, ZoHE#)E
HABERTIVEETDHY, ZoHEEIZOVT

FESICRAPLETH L. HEmE LT, BT
LVF—TiEbie 2% I V#ERFHOAF a4
FIEEAE—BINED IgE 2 AT 5 T AT LV
F—THV, LTRA ORRIZHBKREN TH
LR D B, L2Aio T, BlRERIIB
% LTRA ORI RIZOWTIEFHESLETH 5.
LR X 512, HEROBIRPERIT B W THFEEER
RIS, LTRA O R IMHETE %
L& LARAIZEIZ BT, LTRA YRSk
R BE D XE N T FeNO % FH KT X+
=2 liE, RIAPERIEGICRIEE 22> TV AT
FRERVER S e 38 T 22 i REME DR IR &
hézo)’

WK I8\ TR L & PR R B R o & PRI
DRIE DRSS NTEY, GFERERER 5P %I
YT 2 EEz 5N BRI RIERIIHLT
EREA ARV ST W22 19764F
W7 LV F—PEERVER SRS (allergic fungal
rhinosinusitis) 257 LIV ¥ —WRE LM 7 A~
VEN ZGFEHED Bl & LTl s, K
ECTREHOMSIERSNTERLY, 2ok
) BRI TT LIV — & BRI BIERICERT %
KE D 5 DDA R T20044F 12 S F) S PE &
DRI L B D 720 DM &2 38 L 725,
BRI RERCIIREL AT 212 B R
(CRSWNP), 53 D M 81 Rl 5% ¢ (CRSSNP)
BILOT Vv F — kB TR 5 PE 28 e AU o
3D HHELTWS, F7220074, I—0 v
NWHBERFR2 O bR GEIER I N
Y G W B G 3 =N L YD o VA B

W19

FT V=T L Z IR R Rk R
DA EETH|Z 2D (CRS with nasal polyposis &
CRS without nasal polyposis) (234 L T\ 5.
CRSWNP (& B H P ICH W 2 iF R ERIZ M B L O
IL5DFHB 2 EAUEM E ST aHh» @ =
NS ITIRASENC BT 2 I MR ERVE R Sk 5 0 5184
ERBRT, BICRICEBIT S CRSWNP D%  HYH
AR D U W ERVE B B IEE S S HT 25 B T RE A
H A Tl AF B ER M R S e R 0588 L C v
B EENDD, GERBIOWBVER SIS S D7 h
S LATIZEOMEN Th H o7z, TXT
DREBTFMZZITTVBEDIFTIER L, R
PRSI SN TR, L LIS,
HARIZ B 2 0F M ER TR S RSB 2 Ao
ERIGHEE L, & H RIRGERL & e
WA D ILRIRFZEC & 5 T 2 DRHRED IR A 72
na5.

Al L 72 FeNO (2B L T o E & 2,
FeNO & 4519 |2 508 O I MR Bk VE SAE D fF1E %
NET B DR THEEBRNIIE R LR WE W) T
Thb. MOFEBIZBNTDH FeNO IZHHITE
Hyrzedumon, HBR)— T2 B
SR R 4 VARSI & B ERY 4
H5H. SHOKRFHTIE ZOFEEZHD -0
LTRA i iR ZNEN 3 A5 Whk%%
- 3l5) Oz FHT 5 & THIB L.

LTRA D5 3 hi BIGH IS BT A E DT IS
DVTIE, 19954E D Eid SAFAMITASH b,
S IIEMRI R AR T LV E RO A K
KXo THZOHEIMEH SRS, 5%, &5
I E B X G IHEZ RN IEREC R L,
) 70 1 FEIE ORI & B3 2 M b %
TH5b.

W19
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The efficacy of leukotriene receptor antagonist on fraction of exhaled
nitric oxide (FeNQO) levels in asthmatics with sinusitis

Keiji MOURI, Yasushi OBASE, Masaki IKEDA, Masaaki ABE,
Hiroki SHIMIZU, Yoshihiro OHUE, Shigeki KATOH,
Yoshihiro KOBASHI, Mikio OKA

Department of Respiratory Medicine, Kawasaki Medical School,
577 Matsushima, Kurashiki, 701-0192, Japan

ABSTRACT Recently, the crosstalk between bronchial asthma and rhino-sinusitis has
been gaining attention. Regard to the upper and lower inflammation, comorbid ratio between
bronchial asthma and allergic rhinitis or sinusitis is estimated about 30% each other, that is
very important for the asthma therapy strategy. The present study retrospectively examined the
effect of leukotriene receptor antagonist (LTRA) on fractional exhaled nitric oxide (FeNO) of an
eosinophilic inflammation marker in asthmatic patients with/without rhino-sinusitis. Forty seven
patients who had already been treated by inhaled corticosteroid (ICS) for more than 6 months
were divided into 4 groups consisting of those with/without rhinitis and/or sinusitis. Additional
comparisons were made with FeNO, lung function (FEV%predicted and PEF%predicted) and
symptom score (asthma control test: ACT) and ICS dosage before and after LTRA introduction.
The mean ACT score and FEV%predicted were not different among the 4 groups. The mean
value of PEF%predicted was lower in the asthmatics with sinusitis than those without sinusitis
or those with rhinitis only (p=0.003 and 0.007). The level of FeENO tend to higher in the patients
with sinusitis but there was no significant differences (p=0.13). FeNO was suppressed in the
group who had sinusitis without/with rhinitis by LTRA treatment (p=0.04 and 0.02, respectively).
LTRA inhibited the eosinophilic inflammation of the lower airway even in the patients who were
treated by ICS. That may lead us to suggest that LTRA can suppress both the upper and lower
airway inflammation which is not inhibited by ICS.
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