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Table 1 Characteristics of the patients with asthma in FeNO decreased/increased groups

FeNO decreased group FeNO increased group

Student t-test Wilcoxon test

N 65
age (years old) 503 = 20
sex (male/female) 28/37 (431% /56.9%)
ex-smoker/non-smoker 8/57
FeNO (ppb) 573 £ 55
ACT 243 £ 0.2
respiratory functions
% FEV, 904 =19
% Vso 536 + 3.3
% Vs 355 + 3.1
% MMF 54.1 = 36
Bk
ICS+LABA 38 (585%)
ICS alone 16 (24.6%)
ICS+LABA+LTRA 6 (92%)
ICS+LTRA 5 (7.7%)
rhinitis 38 (585%)
eosinophil (bloodcounts > 7%) 20 (30.8%)
IgE > 1701U/ml 42 (64.6%)

43
513 = 20 NS NS
19/24 (44.2% /55.8%)
4/39
259 + 28 P < 0.0001 P < 0.0001
244 * 0.1 NS NS
886 + 25 NS NS
481 + 33 NS NS
324 + 31 NS NS
495 + 40 NS NS
1 (488%)
7 (395%)
4 (9.3%)
1 (23%)
26 (60.5%)
11 (256%) NS NS
36 (75.0%) NS NS

Values are mean * SE (standard error, ICS: Inhaled corticosteroid, LABA; long acting B» agonist, LTRA; leukotriene

receptor antagonist. We measured FeNO (NObreath®) and respiratory functions in 108 stable asthmatic patients and

divided into FeNO decreased (65 patients) and increased (43 patients) groups. We compared two groups in respira-

tory functions using Student t-test and Wilcoxon test.
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decreased group, n = 65) &, FeNO fEAHh L
728 (FeNO ¥#, FeNO increased group, n =
43) 12T TRET L7 2 BEMIIC I EES, ACT,
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Fig. 1-(1) Histogram of FeNO decreased group
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Fig. 1-(2) Histogram of FeNO decreased group
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Fig. 1 Histogram of FeNO decreased/increased groups. These graphs showed normal
distribution of the data except Vs in FeNO increased group. However , the histogram of
Vs in FeNO increased group also showed near shape of normal distribution.
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Fig. 1-(3) Histogram of FeNO increased group
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Fig. 1-(4) Histogram of FeNO increased group
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FeNO A HE T, MRS REIR AT 2 45 B 22 1T [
Wi CHIRT 2 L, % FEV, I3BRETIEH 204 5
ICEL TV (AT 904+£19%, #932+19%, p
=0.0010). L2 L, —/T% Vs (Hif 53.6+3.3%,
% 546+32%, p=050), % Vs (H 355+3.1%,
1% 36.6+£3.1%, p=063), % MMF (i 54.1 +3.6%,
% 562+38%, p=024) \IZFBBIEM % T
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Table 2 Changes of FeNO, ACT, and respiratory functions in FeNO decreased/increased groups

FeNO decreased group

before after Paired t-test Wilcoxon test
FeNO (ppb) 573 £ 55 300 = 32 P < 0.0001 P < 0.0001
ACT 243 £ 02 241 £ 02 NS NS
respiratory functions
% FEV, 904 = 19 932 £ 19 P = 00010 P = 0.0026
% Vso 536 = 33 546 = 32 NS NS
% Vas 355 * 31 366 = 31 NS NS
% MMF 541 = 36 56.2 = 3.8 NS NS
FeNO increased group
before after
FeNO (pph) 259 = 28 549 = 7.3 P < 0.0001 P < 0.0001
ACT score 244 = 0.1 240 £ 0.2 P = 0.0052 P =001
respiratory functions
% FEV, 886 £ 25 852 + 27 P = 0.0005 P = 0.0013
% Vo 481 = 3.3 457 £ 36 NS P = 0.0098
% Vs 324 = 31 294 £ 29 P = 00130 P = 00021
% MMF 495 = 40 460 = 40 P = 00161 P = 0.0006

We investigated the changes of FeNO (Nobreath®), ACT, and respiratory functions in each groups.
In FeNO decreased group, % FEV; was significantly improved, but the other index were not changed

using Paired t-test and Wilcoxon test. In FeNO increased group, ACT and respiratory functions were

significantly worse.
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Fig. 2 FeNO decreased group
Changes of ACT, respiratory functions and FeNO in
FeNO decreased group. % FEV; was significantly
improved, and the other index were not changed. Bars:
standard error
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Fig. 3 FeNO increased group
Changes of ACT, respiratory functions and FeNO in
FeNO increased group. ACT and respiratory functions
were significantly worse.
Bars: standard error



Table 3 The relationship between FeNO and
respiratory functions/ACT in FeNO decreased/increased
groups and all patients

FeNO
FeNO decreased goup before after
%FEV, NS NS
%Vs0 NS NS
%V 25 NS NS
%MMF NS NS
ACT NS NS
FeNO increased goup before after
%EFEV, NS R=0.290, P=0.050*
%Vs0 NS R=0.369, P=0.015*
%V 25 NS R=0.328, P=0.032*
%MMFEF NS R=0.363, P=0.017*
ACT NS NS
allpatients before after
%EFEV, NS NS
%Vs0 NS NS
%V 35 NS NS
%MMF NS NS
ACT NS NS

The correlation of FeNO (NObreath®) values and
respiratory functions was observed by regression analy-
sis. There was significant correlations between FeNO
and respiratory functions only in FeNO increased group
after observation. *p < 0.05 (significant correlation)

AEZIAONE P72, ACTIZDWT b AR
7D % h o 72 (Fig 2, Table 2). —7J5, FeNO
BEHNTE LS TR AE R ACT % BILRII [ i £2 < L
F %L, FeNO ORI TFAT L TRIEHIBRZ &3
IR RE D% < OFRE D ARICEALZ R L (%
FEV,: Hi886 £25 %, 4852 %27 %, p=0.0005 %
Vaos: B 324+31%, % 294+29%, p=0.0130, %
MMF: Hi 495+4.0%, % 460+4.0%, p=00161).
T/, ACTHBRETEIAVARICE/LLTY
72 (R 244£0.1, #240=%02, p=0.0052) (Fig. 3,
Table 2). DL EOKEIZ Paired t-test 12 X 2 AT 5
THoHN, /85 % M v 7 HE TH A Wilcoxon
signed-rank test {Z X 2MRETH KO RTH -
7. 72, WTFhoBEZERIZBWTYH, FeNO
fitiid ACT R BREEARAT D FRE & 5l v AH B B AR X
BOOLNLEoTz. BEEKIZBEWTD FeNO &
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ACT, WWLBRRE DO RAAE T & XA B MBI IERE O
LN d o7z (Table 3). Mi—, FeNO ¥n#E <
R E2 I [ % @ FeNO i & FFIE B BE o Lk ©
i%, % FEV; (R=0.290, P=0.050), % Vs (R=0.369,
P=0015), % Vs (R=0328, P=0032), % MMF
(R=0363, P=0.017) & WINdHIFVAHBESA S
N7 (Table 3). X 512, BIZHI % TO FeNO ®
ZALE (RO —miofE) /fiof) & ACT %
KRR RE R A E O EAL R L OB, F 72 FeNO
BIEHMARE O & OB B MET L7225, wiho
7, FHTOAEALHMEIZREO O h o7z,

£ =

L, bbb # A K54 V2> T, a~vh
O — )b ST 5 5058 3 B O R B EIEH 12 FeNO
EOBEI F 7213978, MFAERER ACT DB
EDORRICKBLE NS 0% MET L7z, FeNO A B,
DF ) A RAEDEEIK L7 & HEW XN B BETIE,
FeNO #& 42 F47 L C FEVI @ LR 2B E T3
LDHRHHICBED. LHL, % Ve % Vs %
MMF 7 E OV REEZ T 2 & E 2 b
LIEIZOWTIRARLUHITRDO SN0 7.
L, BEICRMAGE CERENEILFEEL, Al
RIEDTY T LT DD Z LW B AR L
TWhlhorEzons, T, %E JERmE
D FeNOME & L3 5 &, SHORFTIZBIT A
FeNO 84 # 0l (FeNO=30.0=x32ppb (parts per
billion)) T % #% d FeNO i X ) & A E 12 Bl
EhoTwW, o2kl SFTomEar b
O — VSR RAFE Z 2 SN TWAIRETLAE
FIENTFRAT L, KRB i A E LD LT O
JERE R BEENH LI ERRB LTS, —7,
ACT I22WiX FeNO K F 2P A ERZLIEFED
SN, BHHEIEIRIC FeNO AL LY KX h
HL5DTIEHRDolz. T LT, FeNO Bhn#t
TIE, BIZHIHRTACT ZRETIEIH 20HEIE
fbsiBo bz, —7F, HEEROZL»EMT
HoTdH, £ OMEEEREDFREEIE FeNO ¥hniz
PEWE B RS HIBROEALZ /R L7z, FeNO A3
LTw ZEid, A& EEFIIB W TERTENA
BIIEDEALL Z Ok e B L TB Y, KERIE
WREOLHAE X 0 SRR AGE T TORERER, SRR Ik
HHEAT L, FPRBSAEDME T LT ey ik
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LrlEzoNl, UEOZ LIZHREERBIZEALE
%<, A RKITA 2o THIKRMIZIZZEIca v
FE—LENTWBEERZANEEBEZETH, KER
FEDIHIAATE G TH Y, KB €T ¥ T HEAT
L, KitHlBROEALD T & SNLHEMEDD 5
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B S D BRI B\ TR BRI A JAE O 7B I
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IR o 72 E DG D B, L L, —F
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FeNO %%, [ELUSND T LIV ¥ — RKIE DB L Z 1)
EFT2%E, REOTERIEZ L TWiWnl;
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K @ BE5- 25340 S 5 Wi R Tl FeNO fllE X 0
FHHZGIREEZRD 5 5500 ATIHET E—,
KB ET) v A L7z BAEIR TR &
DIZ WE BHEM X B2 A S LD BRI
BWT FeNO EOEE2SBILE S5 BETIE, ¢
Sk D HEEG O FRHEE T B HAAER & IR EE L
Z, FEREMYIC FeNO # i, BIZ3562 LT, &
ERIEOEALZHERW L, Wi 8O EALZ F N RS
LI ENTELUEEEDLRD S, HEMBZERED
FeNO 1L, Wi BIGHE st E Il B TH %
L LT TE s Db,

FZSHER
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USEFULNESS OF FRACTIONAL EXHALED NITRIC OXIDE BY THE PORTABLE
DEVICE, NOBREATH® IN DAILY ASTHMA MANAGEMENT

Gen ISHIIL Keita KASAHARA, Yusuke KURODA,
Haruna MOROHOSHI, Noriko HIDA, Yosuke HAGIWARA,
Kazuya HORIUCHI, Shigeru TANZAWA and Takashi SUZUKI

Showa University Northern Yokohama Hospital Respiratory Center

Abstract ——The measurement of FeNO (fractional exhaled nitric oxide) is carried out for the diag-
nosis and management of asthma. Recently, a portable device, NObreath® was developed to measure
FeNO. In order to evaluate the usefulness of the measurement of FeNO for asthma management, we in-
vestigated the correlation between the data of FeNO and those of respiratory functions. We measured
FeNO and respiratory functions in 108 asthmatics before and after stable treatment, and then compared
the FeNO values with respiratory function values in the FeNO decreased group and increased group.
The measurements showed that the airflow limitation was worsened in the FeNO increased group. Only
% FEV, was improved in the FeNO decreased group. There is a possibility that the measurement of
FeNO is able to reflect a change in inflammation in the airway and thus serve as an early marker of de-
terioration of asthma for use in daily asthma management.

Key words: asthma, FeNO, respiratory function

(ZfF 11 H19H, 2014 =P :1H 27 H, 2015)

336



