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Application of fractional exhaled nitric oxide in stepped treatment of chronic persistent asthma
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[Abstract] Objective To explore the feasibility of fractional exhaled nitric oxide (FeNO) dynamic changes in guiding
stepped treatment of patients with chronic persistent asthma. Methods From Jan. 2016 to Dec. 2017, chronic persistent
asthma patients, who were admitted to Shanghai Dahua Hospital of Xuhui District, were enrolled and randomly divided into
study and control groups. All patients were given standardized treatment according to Global Initiative for Asthma in 2014
(GINA 2014) and evaluated every 3 months to adjust their medications. The control group was adjusted according to the
recommended protocol from GINA 2014, while the study group was adjusted according to the results of FeNO on the basis
of the recommended protocol from GINA 2014. All patients were followed for 1 year. The complete control rate, failure rate
of de-escalation treatment, Asthma Control Questionnaire (ACQ) score and lung function were compared between the two
groups. Results Atotal of 207 patients were enrolled in this study, including 103 cases in the control group and 104 cases
in the study group. The condition of the patients was effectively controlled in both study and control groups. There were
no significant differences in total control rate, ACQ score or lung function between the two groups (all P>0.05), while the
failure rate of de-escalation therapy was significantly lower in the study group than that in the control group (7.28% [11/151]
vs 13.66% [25/183], P<<0.05). In addition, the doses of controlled drugs and short-acting on-demand remission drugs in
4-6 months, 7-9 months and 10-12 months were significantly less in the study group than those in the control group (all P<<
0.05). Conclusion In the treatment of chronic persistent asthma, the dynamic monitoring of FeNO can effectively guide
the medication, decrease the failure rate of treatment, and reduce the doses of controlled drugs and short-acting on-demand
remission drugs.
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S W g — R DL AR R G,
AR AGE RAE" . H R SR e R
AT R I BRI 2 2014 4F ( 2 BEREEN BT IR Q)
) (Global Initiative for Asthma in 2014, GINA
2014 ) BV, H 32 B I ACHE SRR i Ty B 1A £
BT IR, IR AR B 1B R IE R AE
RO, AR —% LA (fractional exhaled
nitric oxide, FeNO) J&—Fhnl F %, JoaIK I
) RS SORE ™ E AR R AR AR . A RFAE R B
HELEME FeNO X 32 A8 W i (112 W Fi i s HA
HEEMED, (HAE SRR ST S S N2 W
FRIT RO E IR R R 0y AL, H AT 6t
Z G FeNO JHHE S48 W i B BRI6 97 T 2 i
580 AWFFEAERIE VAL A BEAN I, @t W FeNO
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BRIGIT, TR TR, Ol SR8 0 g B A
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1 #ERIFE

1.1 smelkdE Ll 2016 45 1 HE 2017 4 12 H
FE U AR IR AR B2 B 12 1Y S8 7 i S
RFFEITSR  WAFRHE: (1) F7F GINA 2014
RN IS WARE ;. (2) ARG RER I,
TAE AL TS RS (3) A ™
BERERTRERFS LU L, (4) A4H 3 1A
AR 3Z WA RO B2 TR IGYTs (5) [
S 18~65 % HERRPRME: (1) 4 JHNEHAE
SUENEIGE G, R . e RER .
IBEEA%AE;  (2) BIFIAIPIR RG i #, W
PERHZEVEIG B . S oK L 0 o 1 g
Wb TSR W 2 AR A (3) JREFE)
REAEE . DIREASRT; (4) MRS FLI
s (5) MEAEM R RRERLARTT XM
(6) HijE R AL 259697 HiaTT 254
ATREXTIFRE SR AR (7) B RTRAR s L
FEWH > 10 EAER B (8) THLLEEH1E [F]
BAE. AR TR X KRR B S P2
BaH i, B AR B E S E SR E A

1.2 44al5FM I FRENANE
ML AW AL R X B4 . BT 9
RSk A R GINA 2014097
By B IG YT 7 BT RLERIRTY . B 3 AN A
71 WO tEIrAL, MRS L 4 AR
FH 25155 10 K i T 16 A6 A 485 R 05 H 3 4 I O 52

Sl o PR A S . % GINA 20141
U, X R 2 TR B I DR 58 A 8 I 5 4 T B B A
BT, WP H AR W T A IR T .
WFoT L BEbm 3 AN H AT 1 O AL 4 [ B AG:
M FeNO ¥, FeNO ¥#JEF<25X10 " mol/L
HIAFIG RS A il B e 1R GINA 20145 #=180A ihiE
FERRATHAN] . PRI GE IR SRS O R A T REB BTG
75 FEBYERIGYT i S OO BUEA L, WKk
N F A BIAIT T Rk T S SO R TT O %
FeNO ¢ F=25X 10" mol/L H.ikFif PR 5 24551
B BRI ERE B TR AR, R
LRAR s TR AR W F H B] GINA 201454
W, EHEBRMARIA | IR . IR EER R
BT THERIRYT . TESTJRIN 14

1.3 LRI

1.3.1 R ZEL2EHFE ERGIT)E 3. 6. 9.
12 AT B 2 PR 56 44 il i o (9 /) Ll Bl . 5 4
FEHIAYFRHES IR GINA 20145 02 SCAFRE
132 FBEMmaT RME S RLCEAEEARYT
Sl 10 P 58 B A 3 T T R BB KB T e Y 2 T
EL, THRFEBBRIATT RIBEE (RERYERIAYTT R
BB ERIATT B ) o FEBYBRIAYT B0 L
e BERRIAT Y SIS 2 JR N H S A R IR
TN, FENERIRIT ARSI, T AR R
SR IIRTT T R CH S PIIRIT TS, iR A
ZEAERRTT

1.3.3 Z A% %4 F % (asthma control
questionnaire, ACQ)  H[d]—%& BEIi+E T & X
A & ARSI, JFIERIE &, ACQ 1T
SRR T AN, DSERIETR, A% 04y, B
6 41, Foritim LA AER I | SR A
2z,

134 BHAMEEREEEBANERNFTE O
P 25 WA Bz SO 2R RV R T G2 A 2450 1)
AR SRR B 2 4% GINA
2014PHEFEGE — 3B R RS B, R
G2 R DA S R (8D Fom .

1.3.5 FeNO RKEM % RHTICH HIKESTH K
A BRI T TR Sunvou-P100 BUES 43Sk
FeNO W FE . A6 DN Hi I FH A S 100 1] £ 5 DA 25 Ao
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P B R TR Y TR REE . AR
R BB PR 45 B B OB s RS TUET 3 h
SRV, Tk, Ak, Wi, e, KE
I e B M S AN R AR B s AT 1 h Ak
I\ERIZGZ ), AREHATHIEIRE . SRS &
PR A, IO A O HIEEIBENER | PUERSE
254, IR IR

13.6 fighaeill €  ARYEERUNIFR 25 ( European
Respiratory Society, ERS) #5#E", F] Quark PFT3
fitiDRef? ( EARA] Cosmed A ) e 2 Bt
Ag, Al —2 LRHP TR . K R

R B MRS SR A Zh BEAX B Bl
B EOHE. RAET 12 h 5 FH WA PR R BT
ORISR . P2 ARSI M BUImE ),
AHT 4 h WERRZLEE) . WAR S WM. K
WA, BREERE YT 3 Wil , mff 2 KBS
BR<5%, WURAEME. 0R% 1 B FRAR
( forced exspiratory volume in one second, FEV,)

S FIHERE 43 (FEV,%pred ) | WE(E < =
( peak expiratory flow, PEF) &#iHER E 5t
( PEF%pred ) . PEF Z55#% ( APEF% ) .

1.4 titapsts RH] SPSS 18.0 #ffiitrgeit
M. A IESS MR x£5 FOR,

POZE ] LR ST FEAS ¢ R THECTERE LA 5L
(BR ) FE s8R, PIdLE R o K
%o KHKHE (o) 24 0.05,

2 & R

2.1 wmaBF—&FH H 2016 4 1 HE 2017
A 12 HAEXE 305 B HEE T THATEAY, HEBRAS
eI ARME AR 4a 2 94 5], A 211 kA

BEMLITZH, XTHRAL 2 ks, BF9Edl 1 611y,

1 B S A R R N R Y, X 207 14
BHETERE Y . Hdh st dl 104 ], 5 56 .

4 48 i, EIJAERE A (40.38+9.85) %, B2

R R R M SR I g AR i R
33 %l 52 %, 19 fil; XFRELL 103 fi], B 58 fi.

45 B, SEEAER N (39.6749.34) %, BRJF

R R R M SR I g AR ik
31 (. 55 B, 17 ], PRZLEE M. ™
R 43 A1 R B AR IS 22 R TRt X
(P¥>0.05) .

2.2 WmMEBRERTATERNE BITE 3.6.9.

12 N, BFR AR IR 5E 23 HR 3 300 75.96%
(79/104) . 81.73% (85/104) . 85.58% (89/104) .

88.46% (92/104) , X R /3-712k 77.67% (80/103)

81.55% (84/103) . 85.44% (88/103) . 87.38%
(90/103) , 4% e ] s P 2L I PR 56 4 43 o o3 22 S 3 T
Giiter i L (P #1>0.05) .

2.3 WmABZENAET R ME  AMEE
DRI 151 IR & T B BRIGYY, Hoh 11 6
AR SORIT R M, RIGEH 7.28%; Xf fi2H 2
A 183 FIKR s TREMERIATT, b 25 flk G
ISP, JRMERA 13.66 Y% . BF5E L B BRIAT TR L
AT, 2R A5 (P<0.05) .

2.4 WMAEFACQ oS5k LHVuikIA
I, WEIRAL AR IR ACQ 4334038 i FEAIG

KW T ACQ WA LR TG E X
(P¥1>0.05, & 1) . &MEtbiBITE,. hsd
FO REAH B D e e ek, A R) S P A A 1Y
FEV %pred. PEF%pred 1 APEF% 2234551t
SR (P>005, £1) .

®1 MAXSEERBESRTHER ACQ TS FAHINRER LLEL

xts
fetn %01 H $340H %6 $ 94 H % 124-H

ACQ P53

XFHEZE n=103 442+1.14 3.374+0.93 2.1940.89 1.684+0.58 1.65+0.51

W54 n=104 4.59+1.07 3.48+1.06 2.16%£0.81 1.55+0.52 1.52£0.56
FEV,%pred

XtHEZH n=103 74.34+21.77 81.174+22.03 85.34+21.67 86.91+21.52 90.12+13.21

W54 n=104 71.90£20.33 79.35+£21.57 86.73+22.98 88.06+23.12 89.35+23.68
PEF%pred

X HEZH n=103 73.56+19.21 79.84+22.81 84.71+21.46 86.42+21.48 91.31+10.85

WHE Al n=104 70.32420.25 78.49421.08 86.79+23.32 87.37£22.95 89.18+23.10
APEF%

X HEEH n=103 21.12+6.59 16.07+5.35 10.41+3.74 8.72+2.44 8.08 +2.38

W54 n=104 20.58+6.32 16.7245.09 10.4743.86 8.11+2.79 7.41+2.30

ACQ: SN il ()45, FEV Y%pred: 25 1 FPHII P ARG BUHE A A 70 s PEFYopred: WE{EIF & i 0 HELRY

T3 s APEF%%: V(AT 728 57 ¢
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2.5 WmARFEHGHE R TR BN
AFE el 3 AN, BFFEAE 25 AR
BT IR R A o ik 245 0 4 £ P 7R - 0 TR
M 2E RIS  E L (P¥I>0.05) 5 5 4~

6 ™MH.E 7~9 MH . 10~12 PMHIFgE A EH 24
YR R S i 2 A e 22 T R4
ERAESGFE X (P 1)<0.05) , W& 2.

®2 MAXSEEmEBELTRT ARMERIZEHGMANEIIREEZMYERTENIR

x*s

e[y 5 0~3 1A

9 4~61PH

i 7~9 #E10~12 4 A

W AN HERR R B (ng/ )
XEZH n=103
T n=104

GLAH259) (HK)

3012.84+441.16
2 936.431+432.96

X HEZH n=103 56.12+20.33
WHFE4 n=104 52.974+19.32

2421.39+396.54
2107.744+386.19"

34.174+12.18
2743+11.31

2054.39+311.31
1796.22+301.81°

1953.62+278.57
1678.25+252.64"

25.7449.68
18.45+8.63"

17.98+8.59
13.57+5.78"

'P<0.05 5% HRLH LA

2.6 HFRMEITIE FeNO REMFHZ TN ZH
WALIRITIE , R4S FeNO ¥R IZ iR,
B3AHLH 6 ML 9SS 12 4~ H
131 FeNO ¥RJE/-510 (32.87+12.42) X107,
(25.324£10.12) X10°, (24.76+£10.08) X
1077, (25.58+£10.72) X 10 ° mol/L, %48 AWF
YT [ (47.33£16.58) X107° mol/L] F&fI%, 2551
A (P#<0.05) , %6 ~H. 2 94
AL % 12 A 5% 3 AAMIZERINYA ST
B (P¥<0.05) , HE 6 M. % 91 H 5
124~ H Z 2R Eg0# 2 L (PY>0.05) o

3 31 it

IEH ANEIFIGE NO J& i —A LA A (nitric
oxide synthase, NOS) /EH FIEY) L-KE IR ™=
M. NOS A 3 FCAE YA THE, HAiEFA NOS
FEANT E AN A R AN, EEGE A
WRESFIER IR, SRR & A A JRE 20 M R
Tl E i 2 R RS T NOS Feak ki g
FeNO 7KFET1Er, I FeNO 7837 S A5 WG S b
RIS PFAR oA FEAE

N THT FeNO shs s bt e tEpait 2 <
N R YRR AT AT, ARSI 207 441
15 P R 0 i R BB IL 23 S F 5 ARG R
A SR B Y3 GINA 2014 HERERY B BliA Y7 20t
FIREARIAYT , Xt BRAUAR IS PPAN 25 5 4% GINA
2014 SRR BRI T, PRI AT VAL 1 3
fih 1274 FeNO K455 M GINA 2014 HEFER L

VHRIRIT R, AR S s mR . BEBB
WITRWERE . ACQ Moy IliThAg . &l 259
RAL T TR R BN 25 . FRa SRR,
ZHRSEATRIT )G, TS ARG HR 2 A e 1 215 51
ARFER, A ERERIEE . ACQ P4, MiThhg
ZRH TG =L (P ¥#>0.05) , (HBFSL 4R
BB IRT I IBCRAR T X AL [7.28% (11/151) vs
13.66% (25/183) , P<<0.05], %5 4~6 A~ H . 4
7~9 H . 8 10~12 D HERI 29 RERE T 5%
i 25y e ) s 0 X R AL (P #5<<0.05)
PRI MR M S A G FR I GINA 20147
LRI EGRTT I A T s PEAG I, R E T 2
4 JEREERR . GG DL . WD Rek A 25 AL - 45
4 FeNO Kl 25 R 45 T IERIAIT 758, ARz
TR EENEIR . BRI RE E . AR YT RN
XU D/ F 4 24 0 R R 58 s R 24 A 6
Fl o HEEF, Al RERR > SN R AL
AT AR AR OB R A, HE RAEH)
AR SERAER], AL S PR R IR
HPRAS | A RAE A SGE OV A B TR
2 K TG b ] FE 1

FeNO HyRHMERAERT S, J8 AR AMER 2,
BEGTEE, TEREMER e B T A
WHER, UHIEGBEZELEN . {3 FeNO JfA
il 4 THT Sz It i S <0/ O i A R I, PRI
REVE A B e brts S RIGYT I SRR . Ibst,
FeNO il 25 32 4F0% . B . ORI . IR
IR | R . RIS RIE s R H R
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