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WA (COPD) & k171 BIAEAF R R, P, ACO BH 4146 (ACOA), %R EH 44 4] (%5
41), COPD %% 86 #] (COPD 41 ), LR M IRk Bk & 45 BIAE A 2L, 54T 4 010G RAFAE, 913
M FAF. FeNO B 664547 [ % 1 R A A2 (FEV,), AAMEE (FVC), % 1 R K45 / Tt
1 (FEV %pred ) % 1 HJEXFAE / M AMEE (FEV/FVC) | ¥ £ 57, VA& FeNO 5 i o 42 & 41 A dn 36
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SR dl, W T COPD 4L (P <0.05), ACO 4A74=%% 7% 20 FeNO 5 918 f2 EOS % K-F ZEA X (1, =0.383 F=
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Value of exhaled nitric oxide in the diagnosis and treatment of
asthma-COPD overlap syndrome

Shan Cao, Yan-ping Lai, Bin Li
(Department of Respiratory, the Second Hospital of Tianjin Medical University, Tianjin, 300211, China)

Abstract: Objective To explore the value of exhaled nitric oxide (FeNO) in the diagnosis and treatment
of in asthma-chronic obstructive pulmonary disease overlap syndrome(ACO). Methods A total of 171 patients
were enrolled in this study, including 44 patients with asthma, 86 patients with chronic obstructive pulmonary
disease (COPD) and 41 patients with ACO. 45 healthy subjects were selected as the control group. The differences
of clinical characteristics, peripheral blood indexes, FeNO and pulmonary function include maximum expiratory
volume in the first second (FEV,), forced vital capacity (FVC), maximum expiratory volume in the first second/
predicted value (FEV,% pred), maximum expiratory volume in the first second/forced vital capacity(FEV,/FVC)
among the four groups were analyzed. And the relationship between FeNO and pulmonary function, peripheral blood
indexes was analyzed. Results The age composition of asthma group was lower than that of COPD group and
ACO group (P < 0.05). The levels of EOS% in peripheral blood and FeNO of ACO group were lower than those in
asthma group but higher than those in COPD group (P < 0.05). There was a positive correlation between FeNO and
the level of EOS% in peripheral blood in ACO group and asthma group (r, = 0.383 and 0.316, P < 0.05). The levels
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of FEV,, FVC, FEV,/% pred, FEV,/FVC in COPD group and ACO group were lower than those in asthma group
(P <0.05). Conclusion FeNO and peripheral blood EOS% have important reference value for the diagnosis of ACO.

Combination with pulmonary function is helpful in the diagnosis of ACO.

Keywords: pulmonary disease, chronic obstructive; asthma; reference values;diagnosis related patients group

12 MERHZEPERIZ ( chronic obstructive pulmonary
disease, COPD ), 7345 WA NG HB A 585 W A0 K, I
PRAR 2 B SO 22 BR . 2014 4F 4 Bk 27 ity B 34 18 18
( global Initiative for asthma, GINA ) FIg 4 BH ZEVE il B2
i 2ERIEIL (global Initiative for chronic obstructive lung
disease, GOLD ) 1E: B A2 HH 2y — 12 FHAT R S25E
fE ( asthma—COPD overlap syndrome, ACOS ) B o
2017 A4 T 44 Sy 52U P Mg — 1 P L 26 1P A
FEVEMIEERR E S (asthma—chronic obstructive pulmonary
disease overlap, ACO ), F§ it ACO DIFFEL i 32 R R
RS, RIS ELAT B AT COPD 2 R iR, (EJf:
K W2 WibR e, PF R — A AL A (fractional
exhaled nitric oxide, FeNO ) 7 Il A #% FH A6 46 i & iz kr
MR OEJRAE , M e O AT, A B TR
RENE, FERERGRIAYT T H " SR, FeNO 7E
ACO Fl COPD B F B I M FFiE W AT
BILAIHT ACO, BN . COPD Bt et B2 iy e Ry
fiE. FeNO K TIfERI 25, BRI FeNO £ ACO
e RIZT 7Y E

1 #ZERS5AEE®

— &R
PEHL 2018 4F 1 H—2018 4F 12 H Kt EFRl K 2#
o5 T EE BRI NRHISIA K ACO . ARG K& COPD 4k
171 B ARFFE T4, Hodr, ACO HE 41 Bl ACO 41 ).
I L 44 ] (BERGZ] ) K COPD H# 86 f4il (COPD
). BRERIIAARE 45 Bt FEiARRs & 1E Joxt AL, 94
A OF# = 18 %, MK ; @ ACO BEFF
4 2014 4E GINA 1581 ACOS HIILWibRifE " s @i
BEMFA R E BB AT (GEER) Y2
FrifE 3 @ COPD HF T4 2013 FhAREE 27 £ I I 5 =
Sy EHE I COPD 2R 48 B WS WibrifE . HEBRARIE :
O 258 LA A R Ge s 5 QBZ5A% . fili fohygg |
il i A5 % i o) s LA P I R B 5 DN
N 8 A A ( S5 AL 20 D ERG Bh 223 2 = T4 )
oL PR R AR . AT I R e B B

1.1

i
1.2 7k
121 W RHIERSE  RE 4 HIGRETS , 54

PEG . AR AL B, R DI REFE AR A 1
A KRS & (forced expiratory volume in one second,
FEV,). H J1lifii% & (forced vital capacity, FVC ), %
1 Bb i KIS 4 / WIHE (forced expiratory volume in
one second/predicted value, FEV %pred ). 51 bR K
WS 3=/ H Il G & (forced expiratory volume in one
second/forced vital capacity, FEV/FVC ), FeNO, A 5
HFAME L T4 (white blood count, WBC ), i
B 20 i ( Neutrophils, NEU ) T R T P 4 B 4y L
(eosinophilic cells, EOS% ).

122 FeNO #E QPRI AT B o8 i i
REESTHL T AT BRA T o MR EE I 5 SR ] — 11 Ufp
AR IR Y H R ALEE) . TTRIRE .
TCWHR e e SR 58k - I R AT 2
S S0 ml/s, AEFEZ) 10s, —EALRIEGE
=3 s fHEANER FeNO FRAMRE . SZIAFH HE 31K,
FRUIEIR 30 s, MEHE AT VP22 <10%, fRf5 AFEY
(B 5 2 B A 5 i 24

123 mizaealE fEEHME (JAEGER) JifiJ)fE
100 A b st ST QDL RHE A BRA Ao FERIRES TR
PEATAGIN , 23 O S B, FTH I 1 e S i 1
i, PRI 4. 5 W5t WA, RIEMIJ1. th
W, M R EIREK R RE S, K
BRZEEE AL, %= 3k, W5 FEY,
FIFVC e KA. 2 K FVC ) FEV, #9748 53 5% <
5% 5 #7 FEV/FVC<T0%, WIATVD T je e 32 <A #F ik
o
1.3 ZiEFE

B o3BTk FH SPSS 17.0 etk TGOk
PR + brifE2s (xxs) Fon. B 2000, i
— P LSD— K05 5 THABOR IA e ol
(%) Fon, WEH x° K%, A3 HTH] Spearman 75,
P <0.05 AZERA G EE L.
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4 A—REMEER

APER]. B RE R R, 258
(P >0.05) ; AR AL, ZRA5ITE
X (P <0.05), BERGZHAERS/NT COPD 41, ACO 20 &
XL (P <0.05), WL 1.
2.2 A H@ESMEMIEIR,. FhThEE. FeNO Lbi

4 PHMNAEIN EOS% AE, Zizitr, ZRA450T
FREX (P<005), Hrh, Bz fs, ACO HIKZ,
COPD ZH{KTRiTMZH (P <0.05); COPD £H 5% FR4H s,

=1

2.1

ZRTGFE X (P>0.05) ; B2l 5 ACO 44N 1M
EOS% His, 2278t L (P>0.05). 4 0 WBC
Je NEU% Le#, 25 Te8uitm 3 (P>0.05), W3k 2.

4 4 FEV,. FVC. FEV,%pred }2 FEV /FVC L4S,
KI X, ZRAGIHFE L (P<0.05), ACO 4,
Wi 20 &% COPD 4 FEV,, FVC. FEV,%pred & FEV /
FVC ¥ % %} B8 41 22, FEVL., FVC, FEV %pred &
FEV/FVC % 2 AR EE TR (P <0.05) ; COPD 41
1 ACO 4 FEV,, FVC. FEV,%pred X% FEV/FVC {
T MG (P <0.05); COPD 415 ACO HIb#:, 5%
TGei=#E Y (P>0.05), W2,

4 E— AR

ACO 41 41 22/19 712+89 166.2 +3.1 623+23 28 13
Al 44 20/24 57.8£15.2 167.5+2.0 64.5+3.1 24 20
COPD 41 86 54/32 759+88 164.8 +1.6 635+1.8 59 27
papiistdil 45 28/17 61.7+10.3 167.0+3.6 67.7+2.7 27 18
/x4 4353 34.776 1.358 0.196 13.134
PE 0.235 0.000 0.246 0.659 0.371

R2 4HEMINEE. FeNO EAMEMIEFRELE (X +s)

ACOAH 41 1.10+£0.46 221+£0.75 47.07+1738 5022+11.63 4574+42.03 885+432 66.75+1441 3.90+7.03
WM 2H 44 1.75+£0.76 2.56+090 67.19+20.28 6697 +12.09 49.75+5524 836+3.48 66.82+16.85 4.50+8.52
COPD 21 86 1.06 + 0.59 2.07+0.63 40.04 £22.01 52.02+14.12 23.58+10.69 846+391 7838+78.97 1.90+2.42
popieEil 45 2.79 £0.45 3.50+0.63 101.46+10.35 80.23+3.88 11.16 +0.60 7.63+377 6451+1478 0.58 +£0.71
F1H 88.260 35.960 87.715 70.727 13.345 0.497 0.982 5.541
P 0.000 0.000 0.000 0.000 0.000 0.685 0.402 0.001

4 2 FeNO WW#:, &J5 22000, 2ZRA5IHE 50 |
(P <0.05), M, BEmidligs, HY5 ACO 48T 0]
COPD ZHFIGHIEZH( P <0.05 ); (HEEHGZL S ACO L HAL, .
£ R HIIHE L (P>0.05), W2 A 1. <307
2.3 3%H FeNO 5hhizhae. SMEMIBIRAIHEE M Za-

3 4] FeNO 545 AT gE JCAH KM (P >0.05 ), 10 7
ACO I FIEZRGZ FeNO 5 HAMNHE I EOS % /K -2 1A 0 //
X (P <0.05), i34+ FeNO 5 WBC. NEU% JoAH X4 COPD 41
Ktk (P>0.05), W33 FIlE 2. 3. El1 4% FeNO Lb#
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% 3 3% FeNO 5hhzhge. SMEMIEFRAIHE XS 7
215 FEV, FvC FEV,/%pred FEV/FVC WBC NEU% EOS%
ACO 4
rfH -0.220 -0.353 0.054 0.206 0.078 0.091 0.383
PiE 0.242 0.056 0.778 0.274 0.950 0.647 0.044
I i 21
r {8 -0.035 0.084 -0.078 -0.173 0.319 -0.070 0.316
PE 0.830 0.601 0.627 0.279 0.061 0.651 0.037
COPD #H
r i -0.121 -0.090 -0.196 -0.045 -0.163 0.023 0.145
P{E 0.356 0.517 0.134 0.683 0.157 0.834 0.183
200 | FeNO £ — A A G MILIER T, 1ER[RZeH
5o INPIE 1 g A . S AR AL R L5 P9 e AR e =
2 - HAIESGER Pk . OB S REANI Sk, Bt
S 100 = S B Th2 A FACE A R T ARG . il i
= o bm e PGSR . AL RO G 4 1, Tl
gt e | B AT B ELS) TSI Y B A
”0 e W ", EAKCOF FeNO 5 WS ERPE AR AT 36 . BRI,
EOS% FeNO 7E I PR FFI 4 Ko 0 198 Fi o 240 L 10 4 308 40 5, Wil
B2 ACO %4 FeNO 5 EOS% Hyta% WEm B SAE, PPANBE R BTMER Rt I i
2501 (K3GYT TH " ARBFREIR AL, FeNO {ERENGZH 1
0 T, ACO 4k, T COPD 41, ACO 2z
L”“ FeNO 554N Il EOS% 5 IE M, SREA:BFocas B —
£ 150 — 5, (HAHFSE 4 A B FeNO IR M G40 W5 e
Z 00" e ACO Wi i T RN . BEFEZABFSEIESE, AT
01— FeNO 1 FILILE PE R YA 400 K02 ACO 12 Wi
of®*t BOAEFH ™ . CHEN % V4R, FeNO SRS
0 10 mi‘ 30 40 JK-K 225 ppb, fIENE R 70.2%, R 75.0%,
H AT X 43 ACO Al COPD., KOBAYASHI %5 " 4 i,
B3 R FeNO 5 EOS% Ryt FeNO 7K - 23.0 ppb )5 LR RAPERL AR 14 156.2
3 it YU/ l) MEEE, X ACO IZWHHUSE R 59.5%,

COPD FISZ S P i 347 2 I R i D A < 1 B 2
PEPER . T ACO TR B S, X HIR PR
PRI oA 6 3w HERR AR R g A COPD 8 ™ 7 4b. i
s, AREAFE R ABEREA | AR Ko LY, ACO
BIRRN 15% ~ 60%, Xt ACO HIE XA AIK I
SR, 5 B i B COPD AH L, ACO 9 1% 58 Jin ™
HY, BT R 2, SRR
B v G B BT AR A SR, MO I
RS h T E ST ACO B EMbREY, 55
ACO HIZWTFIRYT -

SPER 85.5%., SR, ACO HIISWT I AL 1% 5k 4557
(e SO I L R AR Bz T R R AR R R
TEX BEHF ST A, T TAKAYAMA 25 " fiy (] o5 P4 BF 5%
KIL, 25.0 ppb f& FeNO A2 Wi K-, 7ERTER T
AW B B E R IX 7 ACO 5 COPD Y s
60.6%, FE5EVEN 87.7%. FeNO /K (25.0 ppb) 5
MR ERR R AR = 250 1 /] 458 R Eds =
P (96.1% ). HZEFUEIH FeNO 11115 V& R M7 40 g
1E COPD HE BRI ACO BISEHIS W BI%OH . ]
WIETF ACO i2Wi, FeNO i . PRI A0 M0
SOFRGE—E 18, e m R In)
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WANABEFE IR W7, Bl . ACO f COPD 3%
SERAERR U I, X SRS T A R —E" B
SEE KL, ACO #4H. COPD 4 MW MG4H FEV,, FVC,
FEV,pred/% K FEV /FVC 3 {dt FExT B2 #4545 AN [ #2
B e, HAE COPD 415 ACO 41h KB NI &, %
PRI D RE R e 2 225 . X5 FU™ . CHUNG" 4§11
WFEARARI], $2% ACO B B ZERL L A/ NVUE S
MAZMHE, FUSE "IN, ACO 5IEMMZIRS
COPD T3l HAE A i BAEIR, S
FEUR I AR RSB R SE X ™ 5 1 COPD [/
B RAE RN R A7 B TR R, i
NFIE T Re R T R . (RS 3 AR
BIRARIL I FeNO StiphRERIARSCHE, X 5REERZ
WFFEZE SR —3 ™"

25 LTk, ACO [Flif HAT BERG T COPD PN
HIRRAE, ELA AR R B D) BE B RAEFF T . 254 FeNO
FISME M EOS% RefE A ZCH B ACO 1B RAEKTF,
B MiTiRe A B T ACO W2,
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