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B (FEVL) | @l PAE (PEF) | AP B (MMEFR) |, LIRERRIFSR 25% . 50% K 75% HiliiG
EBERFE (MEF25, MEFS0, MEF75) ¥i2#irte, FeNO KB #iRAR (P<0.05) . i3Y7 6 A~ H 5 PEF,
FEVI 2 RS EREFSFRIEANKE ; 9/ H 5 MMEF, MEF25, MEF50., MEF75 25/ NS I8 DI REFE AR LA ; 1
ARG K/NVGE Y RERE AR S X IR AU 22 R RG24 L (P>0.05) 1 FeNO 7K T X 4] (P<0.05)
BTG B 3 AN H I, A ISR AN L FeNO YR FARAIFERLL (P<0.05) o {RITHILG FeNO /K-Sl
YIRS WHEbRIAFAE DG (P<0.05) o 518 Wy LEAIVEALIAITidRE s, BRESEGE Wi TR, FeNO 7K
R R, KAGENREMPRE L T/INVEIIRE, 59 AMILE R B G XA Sy M R
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Abstract: Objective To investigate the changes of pulmonary function and fractional exhaled nitric oxide (FeNO)
in the standardized treatment of bronchial asthma in children. Methods A total of 254 children who were newly
diagnosed with acute exacerbation of bronchial asthma were selected as asthma group, and they were divided into two
subgroups: asthma with concurrent rhinitis and asthma without concurrent rhinitis. All patients received the standardized
management and treatment for one year. The pulmonary function parameters included forced expiratory volume in one
second (FEV1), peak expiratory flow (PEF), maximal mid-expiratory flow (MMEF), and mid-expiratory flow at 25%,
50%, and 75% of vital capacity (MEF25, MEF50, and MEF75). The FeNO levels were measured before treatment and at 3,
6, 9, and 12 months after treatment. Another 62 healthy children were selected as the control group, and the pulmonary
function and FeNO levels were measured only once. Results During one year of standardized treatment, FEV1, PEF,
MMEF, MEF25, MEF50, and MEF75 gradually increased, and FeNO levels gradually decreased (P<0.05). Indicators of
large airway function, such as FEV1 and PEF, almost returned to normal after 6 months of treatment; indicators of small
airway function, such as MMEF, MEF25, MEF50, and MEF75 almost returned to normal after 9 months of treatment;
there were no significant differences in the above indices between the asthma group and the control group after one year
of treatment (P>0.05). However, the asthma group had a significantly higher FeNO levels than the control group after
one year of treatment (P<0.05). The asthmatic patients with concurrent rhinitis had significantly higher FeNO levels
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than those without concurrent rhinitis before treatment and 3 months after treatment (P<0.05). Before treatment, there
was a significant negative correlation between FeNO levels and pulmonary function parameters (P<0.05). Conclusions
With the standardized treatment of bronchial asthma in children, pulmonary function parameters gradually increase and
FeNO levels gradually decrease. The recovery of large airway function occurs earlier than the recovery of small airway

function. Furthermore, the effect of rhinitis on airway responsiveness should be noted.

[Chin J Contemp Pediatr, 2017, 19(4): 419-424]
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SRR (TRTARIE R ) 2 LB AR DL Y
PEPENT I TEPRNG . 2010 4E7E 4 [EVL R N 40 J7 L
A A B, JLEERE NG B R IL 3.02% Y, 4Bk
Z LA R B i R B A HEIRYT AR, B4
NIk 509% , (AFRE L E BN 5T s il N
JE10% P, A2 R, X LK R
A 5 R TT R TS TS I 0 DG, PR R — %Ak
A (fractional exhaled nitric oxide, FeNO ) {El—7F
faifl . OO E 248 hn, B AU I B A 1Y
RIEFREE, AN R LB A B il T
REAE VPN B PHLZETE B, DAl 2 i 3 S KOS 18
WYY A B bR VR . BN L 3E Y il D R
FeNO 7ERUEALIAY T id RE h anfal AE Ak, DA R 2 02
TATAEAN N, MR EIS . ABFFEXT 254 1)
6 % UL EIis e LB TG DI RE RN FeNO shs i
W, DARRT P e )L 38 2 i R AR R 7 i AR 1
A
1 #ERSFHE
1.1 RIS
PEHE 2013 £ 1 A & 2015 4 8 A HIUZEE K
24 P4 5T R g J LRI B 142 10 S 2 VR 0140012 1 g
L 254 BIVE R E X 4. AdERRHE: (1) =6
ZILE; (2) LA 2016 4 L3 S S5 1 i
LWiSIRITIEE Y (3) M ZEM N4
BEER . e RMEVEGERIE | O 50 55 5
M) fii ) B AR

254 i 55 155 4], 2 99 B, A 6~11 %,
FHFIE 8.4+ 1.9 % MRYENIE ™ E AR 4 M
WL RER 118 ], PR 84219 %, Y
Brim 134 £ 10 em, PR 29 + 7 kg, Horfr 34 {4
GBI R R, T 136 9], FH4ERR 8.4+ 1.9
%, VR E 133+ 11 em, FHAETE 29 + 6 kg,
Horr 47 B G IF R R

IE R LTE 62 BI/E XTI, AdkbrifE: (1)

=64; (2) K2 IR, TOTNIE EEYL F
BEAE, TR (3) JeHAL AT RERZ A it
BERI B 5 40 ] 2 22 49, A 6~10.5
4. F¥82+18%, FHHE 132+13cm, F
BIREE 29+ 7 kg, W7 Mg 21 5 %) FR 2 % 2% i 2 26
SR ERIL, MR | AR P B
YA A T ) 25 S TSR L (P>0.05 ) .

W Wiy KA R LR B A I etk B, i —
ooy ARG T ek 5 R 2 (asthma without
concurrent rhinitis, AS ) | A It B &R KR ZH
( asthma with concurrent rhinitis, AR+AS ) . AS ZH
155105 . Zc 68 1], P4 83 £2.1 %, F
BI B 134 £ 10 em, PR 29 £ 7 kg; AR+AS
M550 B, 31, FH83£20%, B &
B 134+ 10 em, FYJRE 29 7 kg; P AL FEMER
Gy, CERAERY . CEY B R PR E Y 2=
ST E L (P>0.05) .
1.2 BmEEAE

A3 BB LAE B 12 B F I g & Bk B O A ST I iy
P, 28I BE, LR R Ktk f s
M HIRE 2. MRS e R 12, R A AR
i RERR I, $R AR
1.3 EImiasT

HRYEI 5 44 GINA J5 28 ™ 1 52 AH I 4 [ 466 =X
HITH, W, E AR GATY,
FAEY], PG B LTFIRIT IR L IRYT 3. 6. 9.,
12 A 28 K FeNO 7K,
1.4 FeNO #&il

FeNO R HT 2 h 2565 & WS R R B,
B Lh 288 ZOKIF kil 20z 3. B s,
FeNO KR F IC8) i iR AR 7= 1) — AL B Y,
2 W8 SE [ R RL 22 1 RGP, 24 2% 2005 4F- 7828
TE FeNO BYHETERRUE P, FeNO #:0 H [ & i Ll
ANGSERL, ERTTREM E mraEAT, AT 2 o i
FEL MR, JCSM. A2l B AR A,
P, R IR A T — AL A
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SR E IR R, SRS DL 50 mL/ B2 4] TS,
6~10 b KEIFIR AL, BOFIAE AR RG4S,
255D ppb (parts per billion ) AH#A, JFSRIEHE
Rl 45 2011 4F FeNO I R FHFE R ', ¥ JL#E
FeNO Ik, . #/K-FE X4 <20 ppb, 20~35 ppb
F1 >35 ppbs
1.5 FHZhRENIE

SR FH 78 [ SR iR D A, r il ) BE % ol 4
RANRTERR, BABILYTT 3 I ReR A, 28
RN 5%, WURAEE, 2RISR
BRI PER AR (FEVL) | 5 PP A
(PEF) . KA EfE (MMEF) | R
25% . 50% K 75% Mt R s (MEF25
MEF50. MEF75) , LASEE & BHE 0 E 53 b
FR. RMKSIEDIREMFEFR FEV], PEF<80%,
S/ NV AB T RERY TR R MMEF . MEF25, MEFS0.,
MEF75<65% JIKi 5% U,
1.6 BEMmIE § 7K /9 ) wr

WA 2016 4F L3 G ERGIZ W S5 IR YT 1R
BRI AT R R
ARSI o PEAG e bR s H R >2 W/ JH
TR () PR 2 W T L DR WG T 0 B G sl 2 PR L R &

GG >2 W/ . LA 4 W TENN R AF
b, FEFE 1~2 WE Rl o4l FEAE 3~4 TiSs
AR
1.7 FitFESR

K HI SPSS 19.0 Gt i a2 b2, 1t
HRORCR YR + bR (Rxs) FoR, Z4lH
LAk B DR 2R T 22 43 A, 200 TR) PR 79 L0 R FH
SEREAR ¢ K5, 2N HERCR M AEAS ¢ K365 3
BRI 2% (% ) FoR, PSR 1 Kt;
AT R H Pearson 23H7. P<0.05 NESFA S
K398

2 R

21 FeNO KERZK

BREE Nerh i R 2 R LRI R G 2 12 4
H., FeNO K-zl FFE (P<0.05) , {H¥&ET
XA (P<0.05) 5 %% B8 5 rf i B DE NG AE IR T )
UH BT 3 A H I FeNO K22 3 B8 G243 X
(P<0.05) , WRIF 6 ™A 9MH K 1240 il M
) FeNO 22 G124 5 L (P>0.05) . W3R 1.

F 1 EmRZBJLISENRIERTT | £hAHIige Rk FeNO T (x=xs)
21 51 n FEV1(%) PEF(%) MMEF(%)  MEF25(%) MEF50(%) MEF75(%)  FeNO(ppb)
R HRZH 62 95+ 4 94+5 88+5 88+6 92 +4 943 11£3
IRITHIR
R 118 66 + 12" 65+ 10" 46 = 12 44 + 12 48 + 12 50 £ 10" 61 +16™
rp R 136 47 + 8 49 + 7° 40 £ 9 40+ 11" 44 + 10" 46 + 9" 72 + 14"
HIT 3 A
L=y 118 75 £ 8% 77 8" 59 + 8" 58 + 8™ 57 8" 57 £ 9" 39+ 10"
R 136 63 + 65+5 55+ 7 53+8" 52+7 53+ 45+ 10°
IBIT 6 4~ H
L=35° 118 84+ 4" 83 + 65+7 64 +7 63+6 64 +7 28 +7
rhE 136 81+6 80 + 4 63 + 62 + 59+ 5" 61 + 31+
BIT 9 A
E=s 118 94 + 93 71+ 68 + 82+7 88 + 2346
R 136 91 + 4° 89 +4° 67 + 64 + 807 84+9 25+
BT 121 H
=) 3 118 97 +37 97 +27 87 +6 85+5 90+6 9445 22+6
rhE 136 94 + 4 93 + 54 87 +7 85+5 89 + 92 + 21 +

TE: [FEV1] 55 1 B RATR; [PEF] SR [MMEF] S WU Bt s [MEF25, MEF50, MEF75] kIR 25% . 50%
L 75% M BOBERIGE s [FeNO] FEHR—SAL A . a /R GXIRZLILEL, P<0.055 b 75 [l i) o e FEWE MR 4 LL A, P<0.05.
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2.2 FhIhEEFERRAIEELL

B R i R 0 s R LRI AR YR Y — AR
FEV1. PEF. MMEF. MEF25, MEF50 } MEF75
Pz Tt (P<0.05) o R KPR RILIRR
WIREFS bR (FEVL. PEF) fE1A¥7 G 6 S HIKE
B, R LA/ NGB DI RERE R (MMEF .
MEF25 . MEF50 X MEF75 ) 236975 9 ™ H ik IE%,
R I Y MMEF . MEF50 )2 MEF75 763497 )5
9 AWKEIEH . MEF25 783497 5 12 4~ A2 1E
W R v R 2 g RR LA 4 I 45 T T BE S
BAEIRIT WA BORIT IR 3 A A 122 3 G it o
MY (P<0.05) , MHAYTE 6 ™HZ 1 AP
SHTHGE 2 EE L (P>0.05) o JWIFHIRE 6 4
HUIIR), A B K v T I Wity 2 5 30 i T E S 408
RFXIRA, Z2RAGITFEX (P<0.05) o AT
9 AN H I, A RE R 4 45 T AT HE b5 % BR A 1
ZRHTGIFE L (P>0.05) , £TUNTEIE R
PIRTXHRLAL (P<0.05 ) 5 F o I Mg 45 10 il Ty i
FEFRIIR T X RZE (P<0.05) . &7 1 4E)G, ¥
R v E R I Wity 2 119 4530 fili T BE 2 80 ) BR A 22
IG5 (P>0.05) o W#E 1,
2.3 EXMHERNINEE B TIEFR & FeNO IR E X

ERIT 6 - H LN, KA A8 45 LA PEF 5
WARK R, IRIT 9N AR ITA KRBT F
B 05 G794 H /NGB TE bR DL MEF25 K

®2 HAREHTIHEMEBREERBILIAT 1 F£5 FeNO RATTNREM K

MEF50 158 28805, 1097 1 AR T A /N OBE TR
PR RN 0, FeNO S RGP A (%
FERERGLL R 90% . T E EELL R 97% ) BT T %,
BT VARG 00K 3% . 1%, A5 3 e L
[ FeNO 7K-F-15 T 20 ppb.
2.4 AS HK AS+AR A E JLi& YT 1 & & FeNO
B AGIhBERIEE Ik

TBIT 1 AR AS 2 Ko AS+AR 4 Y R/ B TS
bR ¥4 W T E (P<0.05) o JBITHIER. 34 H .
6 1~ A Ik, AS K& AS+AR 2H 4% 48 b S K T %F BE 20
(P<0.05) . JRIT 9 AR, PR RS ETE RS
IR 22 RIS 2EE X (P>0.05) 5 /Nl
PR FXTIRAL (P<0.05) o JAYT7 1 ARRR/NVSIETR
i 55 BRAH 2 ] 1) 25 S JE 8 438 L (P>0.05 )
]S (] AS A5 T T REFE b = T AS+AR 41,
B2ZEFHHGEIHEE L (P>0.05) . A7 61 H
B AS 4 K/NSGE TR AR E JEAR B IEH, AS+AR
HRAIEFEIRTE 6 N HWKEIER . /INVIBTRIRTE 9
AR ZIEH . 1697 149 AS 41 )2 AS+AR 4]
(1) FeNO 7K-F-25358 T B (P<0.05) , {HI3wE TXF
MZH (P<0.05) o IRIT7 PG S 3 > H BF AS+AR 4H
[ FeNO Y978 T AS 4H ( P<0.05) ; TiAIT 6 1 H
Z 1AEWAE], MR FeNO 22 ¥ RS2 X
(P>0.05) . W3k 2.

(x+s)

24 5 n FEV1(%) PEF(%) MMEF(%)  MEF25(%) MEF50(%) MEF75(%)  FeNO(pph)

X HEAL 62 95+4 94 +5 88+5 88+6 92+4 94+3 11+3
BT AR

KEFTEERERA 173 60+ 10" 57+11" 45+ 12' 43+12" 46 £12" 50 + 10" 64 + 20"

Gt R R A 81 56+ 10" 53+£9" 44 £11" 211" 46 + 10 48 £9" 70  16™"
VRIT 3N H

KAET ks Rd 173 69+7 73+ 8' 57+9' 58+9' 56 +9' 57+9" 39+11"

B SR A 81 68 £ 8 70 £6" 56«7 55+8 54+9' 55+ 8" 48 £11™
VRIT 6 A

KEF S RA 173 83 + 4" 82+ 4' 65.+7 65+7 65+4' 65+7" 30+ 8'

e SR LR i 81 81 +6" 81 +4' 63 £6" 61 +5' 60 +7' 61 +6' 33+7
VRIT 9N H

KAk smgd 173 93 + 9+ 717" 69+7 81+8' 86+ 8" 24+7

B I SR A 81 93+5 91 + 69 £ 6" 66 + 4' 80+ 9" 85+ 9 25+6"
AT 12 M H

KA rEsRa 173 96 + 4 96 + 3 88+5 86+ 5 90 + 4 93+5 20+5"

G IR R A 81 95+ 4 94+5 87+ 6 85+7 896 2+6 20+ 5"

e [FEVIES | B0 AR A; [PEF] B TFSIHE; [MMEF] RSP B [MEF25, MEF50, MEF75] & K0S 25%. 50%
B 75% Mt G R R ;s [FeNO] PRI R —% b5 a7m SRIEELE AS 1 H0EL, P<0.05; b /s S5XHRLLLEE, P<0.05,
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2.5 EmAREESIKFE

i e R L2 6 - R IRYT IR IR RAEIR BT 2%
{E4T545 55 191 ( 21.7% ) £ LIIATENEE K 74 61 ( 29.1% )
LI FeNO K FIERIKE IEH, 2IRIT 1 AERT,
FTA LRI D REYK S IE R, 415G 24 6] (9.4% )
L FeNO 7K T 20 ppb. 254 122 i £ L2 TG
A EIEIT 1AFIS, RAHEHIE N 175 61 (68.9% )
TR R 69 1] (272% ) , AEHIH K 10 1]

(39%) .

26 B 1 EBEAREEHKFEERAEFEVI,
MMEF % FeNO HJEEE

BT VAR, RIS FEVLE, MMEF B &
T s 70 et A N 1 4 DT 1% 57 e e 4 e =T
Fshildl, ZFHA5HE X (P<005) ; FeNO
P R A 2 B AR TR s il A AR s il g, T
RIS TAFE R (P<0.05) o WK 3.

R 3 BT 1 EFAEESKFEFAR FEV1, FeNO

b (xxs)

21 5 n  FEV1(%) MMEF@%) FeNO(pph)
AR 10 84+ 15 80+ 13 31+4
B A AL 69  90=x12"  87x10" 24+4"
RAFhld 175 99+6" 0214 15+ 10

F 18 11 10 16

Pl <0.001 <0.001 <0.001

HF: a R GREGILALE, P<0.05; bR GBI LR,
P<0.05,

2.7 JRFTHIEAK) FeNO 7k SRt ThaE SEH R X1
BIT RN, W L FeNO JKF- 5 il D fig
W% (FEVL, PEF, MMEF, MEF25. MEF50 &

MEF75) ¥JfFAEARDC (P<0.05) , WK 4,

x4 BmEJLRTFHI%E FeNO K S5iThaERIHE

AR PEERG ) FeNO FR R BN Y
L ENsiE =g (ppb) FeNO(ppb)
r {8 P{A r{H P{A
FEV1 -0.315 <0.001 -0.297 <0.001
PEF -0.25 <0.001 -0.204 <0.001
MMEF -0.27 <0.001 -0.237 <0.001
MEF25 -0.159 0.009 -0.214 <0.001
MEF50 -0.168 0.006 -0.269 <0.001
MEF75 -0.042 0.042 -0.128 0.011

H: [FEVIEE | B IS 5RS [PEF] s WS [MMEF]
RIS B i, [MEF25, MEF50, MEF75] 3% KIS 25%.
50% J 75% Filih B AR HH ; [FeNO] I H S — 4L A

3 g

A BREENEBT VA A (GINA ) YLLK 34T 3
JLEE NG B JA 48 7 PR H N AL A B AR T
(K30 B e 3R A A RE RIS . BRIk &
PERAE S E Z B S AEAE XU . i Dl e 2 7F
Al AR KU 1Y) S ZE A R 43, GINA 5 28 EB LN
JH 02 g 0 SRS DA 0 S IR A AR R
SIEZBREFLEAFTEIARARE A, FeNO 1ENSE &
E I 73, FERE R I A B i R
AHGE IS S A MM G DI REA FeNO,  TEAT I M2
HlAFE, LIS S BR IR T JRAE DT I8 2 R 4k 4
I W s 1 1 D b, Sy St 2 iy )L 2 031 A P A
%,

ARHIEGE 254 iR LAY 1 4F )5 Bl T g
OB RNVTOB e bR o A ek, IR R L&
PEIA /NGB B 0T H Bl ST RE RS, UESE T
W R S 2 B A AT M. ARATFSR B, BEIRYT
6 /™ H Ja FBLAEIR T e, 15 2 2B LA il T g A
FeNO AWK IEH, BPEREsH S5AGEM%E . <
B RIEAFAEA—ENE, $R I AR IR & I AR
FAGEREE WA, X5 van den Toorn %5 ¥
W 9% — 3o Goldberg % " A 5% J& BH % Wi 8 JL LA
MEF50 5% % i . Ferguson 25 " % BRI SR AE
& H T B ez 2L, PEF M FEVI 76 1E 5
Fil, T MEFS0 #1BH @ A%, ik, /INIEYIRETS
PR KA D REFE bR T REHE 7R 22 s ) e SR R 12
ARG R T 5 o W Wy kv B I, /NG
IREFEARLL MEF25 I MEF50 5% R, /VH
DIREFE AR A S KBS . PR e i g 8 LRI
A8 B T T I T R /NGB S8 ARk, X
Z/N BRI R &, MRS RIBYT
PRI SE RAE . s s "

FeNO J2 J52 W 1 % 47 40 i /<3 48 4 14 JC 81
PEFRBR U TR A e S 28 figk 30 1 et ity L 28 <3 ¢
I A AT SE 48 A5 ), Peirsman 45 " IA R,
W FeNO Az i B — 370 BE o A 2R ik
A, SR AEEE D, AT B
ARWFFERIL, FeNO KFAE R AF S AT 045
RS RIAL, 4 f A ST AR HIAL,
FeNO ZKFAEREARIAYT 1) | AR I ZHT F R, 42
INES T ST A E R B S R KA DG,
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MRLEALIRYT A B TRALE 25E,  H FeNO (134
SR ATV R G 1A T 7 S VR 1) 2 AR 1T,
S UVRITP AR PR 4R 8 BamiEfk
BIT 1A, R EERGEUL (9% ) 1) FeNO 15 F
20 ppb, X B4 ILSIE RAE M A BESE KR I
W, MR — 2R

H ATt Z 300 78 A R R0 5 FeNO £77E
IEAHZE . Malmberg %5 ' 38 FeNO T 5 18 Stk
BRBEMK, AR BN S 8 R A
/NGB PRI N, A R 3 A
FeNO B & FARGIE AR EERGAL, (A3RYT 6 1 H
2 1 AR PTG FeNO 2253 G047 X, W]
B RO RE P HURE R T, B R e Sk Y
Xif ST JRRE R A, T I R 2 figk 01 6 A3 Y 5%
WA 58 o PRI IH %o 0 s B I LdE A7 0 5 TP A e 75 % 1
Uk e AT

251, MEE RN LE N BEAIATT, iTRE
SEBEHT G, FeNO /KM PR, KAEIHE
MR R T /NGB I e, B R R RN R
P R R o DRI Bl A W o s L B A e AR Y
filiThRE S FeNO, A BT Xezmg L& 2111697
PRI R D B VA g A
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