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Abstract

In clinic, exhaled nitric oxide test and pulmonary function test are commonly used in the detection
of respiratory diseases. Pulmonary function examination is not only an important part of respira-
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tory system diagnosis and evaluation system, but also the gold standard for some diseases diagno-
sis. As a simple, non-invasive and convenient medical detection method, exhaled nitric oxide is of
great value in differentiating the types of airway inflammation and evaluating the level of airway
inflammation. Exhaled nitric oxide is noninvasive, convenient and easy to operate, and its results
are also objective and easy to understand, with significant clinical value. This article reviews the
application of exhaled nitric oxide combined with lung function in respiratory diseases.
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2. 1814 FH 2 M ffi% % (Chronic Obstructive Pulmonary Disease, COPD)

COPD & —F R WLAIRFICEG ,  FFERATLE B SIS BR S AH B (PR R GuRi & R E R, 2 F
RAEMIS 5 T COPD WK FE. MlivhRets & 2 R AW FRr e R 2 BRI E Z R M br, ERASLR
EY k)G, FEVLIFVC < 0.7 RETEAESFZ IR . [FIN R D B3R R FEV, o5 PRAHE A 7 20 Bo bl FH kP A
RIRAZ PR )™ BT . FeNO A& — P e N ARIFIRIE Py R & BB A b 6400, 75 STE D Re 0 AR #ER 15 ikt
FERAVER], AL M RFIK AN Y . FeNO AT FH ok U B PP v IR 1 4o 4 M P <0 08,
HAEmENG, SRV, S ENR B S U RAAAE Sl . — TS COPD &35 FeNO 7KV IIZ ZE 40 Hr 2 B
[2] COPD 1 FeNO % fE T+, {HIFBA 7118 COPD %Ak 5 FeNO /K2 [BIK R, FrLLid 7 EHA 13—
I AE T — T 5K FeNO S5l D BRI A I 5E F) S 2 32 W [3]90 5E FeNO {H BE T &8 I 255 10T IS,
DIE RS 25 AT RS RER I, AT AT COPD [¥i2 W J ™ B R B VP S 1 vl S e, AR (R i H T M
ThEeR 2 5) i ZALHI i, 330 COPD MilRiZ2 R b & .

3. XS ErEMR(Bronchial Asthma, BA)
SCRVE B e AR, e — RS N 2 R AN (g R MR AR . T SRR N R SR 18 1 A
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K& . FeNO AR Bt i F IR 22—, 3 B4 FH R i 5 g R PR R 4 A oG 1) 2 BYARTE 280, LA
38 SI0TT LIS o BT REAS 2l B ARG (2 . WL, (RIS R PPl 280y Thi & LK.
IR b — M FEVy AT PEF /N8 bR R 20 A W el i 1, 170l e FeNO B mJ 4 W e ity i 28 SR 7Y I
NG 3 7K, (R EIE AT A FOPP A RN R VAT IR S[4]. — TR BT FeNO B /INSUE T BE S B0 1%
WAL S A I iy D2 W UL 1 S R BA[5] FeNO il 5 A . FeNO Al 456 MEF50 il . FeNO Al 45 &
MMEF 4630 f112 B SURE A 73 591 N 82.2%. 84.6%F11 85.4%; FeNO k46 . ] . FeNO i EG 4 MEF50 iX56
FeNO RI&HEA MMEF 356 (92 Wik 574> B~ 90.0%. 94.0%F1 96.0% . XEE4E RILIR, Xif T4 3
PERERG (11207, FeNO 454 it T B B I 1 U M ARy SV L L e — M e P BE vy 75 59 /b — TR TS FeNO.
AN TS Fe o T A 0 S 0 i AR M I (CVA) 5 SR 206 (TA) P 2 W 1) SC 2245 H [6] FeNO
FUNSIE T REFR AR AT BEXT 45 CVA Fil TA HIR KIIZ W5, FeNO Ml FEF 25%. Fres. R5-R20 fl X5
(KIZE A HRAE T Ll Sl A P S A O TN o — s 5 T ) L35 i ) 25 53 e R s (CTVAN) PR SC 25 26 A [ 710 2 TR AR [
JRE M R, 3 HLAT DUKHE R N CTVA 2k M Ak RE, XA CTVA R AR 454 M i 25
JARBZ WA IR A, ARG IRIRER T . FRS, 5T CTVA ESMEA AN 8] Th g
fabrrh FEVL A1 FeNO B & #5i2Kr CTVA 1] AUC SN 0.86, SR 4 7 H ke il A Wi %2 31 B 5t 72 5+ s FeNO
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L WTHER 1 .

4. BB EMMER - XS ERMERZET
(Asthma COPD Overlap Syndrome, ACQOS)

ACOS 2 [H & 11 it (1) — FlouRe 6 S SR M 20, RN [RII EL A A F1 COPD HRfiEM 3 . B,
X T ACOS 2 WibnifE i A i 3R [9]. FER & RIMIAeR A, T ACOS Jil B 22 AR U /& Fr 2k 1)<
TEAE, W FeNO WlE o0 B [ Py — I Fe 4 H [L0]7E T4 ACOS itk /™ S A2 I, FeNO BXA i zh
RER A RCR AL, WONIRKIGIT IRt S % . FEVUFVC FRA—FPE, T IR B 2 B AE AR m S o heks
53, DRI AR, A SCRE RIS ML HE/NT 0.7, nliE—P W% FEVL S TitiHE
B o b S sz R R O g, NIMHR S9R97 . P BRI BE 0% RAIE 2 Wi i 2 S e v, Tk
MRz Wizt

5. 1@MMZEK(Chronic Cough)

T R ()R 8 JE R e SON IS PERZ K, PR E AN R ARV R R (1] TR 2, 12 MR
AN e ARG B PR IR BUS S,  DR 008 P R WA B R DGy /b . SR, B IAEROA 2 —
oo FHRES , B R AR S 1 NS S ST R[4 R [12] 0 A5 M R ik i) DR Ak 22, B0 iz 4% S R M (CVA)
FARIEZW LR GAE(UACS) RERRLANMIME SR8 R (EB) B &8 IAIEZ M (GERC) S [13] . £ 1% W S S
(A0 FE L, ASTE A SR L. FeNO IR T Tl B A 7 5 4 FH 118 14 ez o Rl R 2 W . B TN
[14] FeNO il A B TR 5% CVA 1 EB PR PG B AL A B AH DGV 28 S5, [RIISS b R 2EL005 AT Il D e e
5, EBAEFMTIRE LI B SR, 1 CVA AUEEGIIRE & T, #olleiThas, AT X% CVA
AEB MR . AWITFRAG 50, EEMEZW T FeNO SIMThRERCN, Wi 1EH AN, wlRmIH
I, DN ERI TR AMK S . EAME RN 118 ZtgtEnEmi )L, IS 45 4 CVA B, 53 4
UACS B 20 44 G fa 0 W s, IR vPAl Il iE < DD s A1 = ) MY (AHR) . & FeNO 7K~F, 15 H 45
W, FeNO Z5&iliThReFl AHR A A v] ALK ) L2368 P W I B2 W R VR T 7 [15]
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6. L [E LR (Bronchiolitis)
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R, A SEBRI RN oR B — e IR, (BHEAT FeNO W& KB, B IRBHE MBI B RIEIL,
e HAEVRITRT . 510 FeNO {8, S{# )L FeNO (ML 2R, Kt FeNO I £ B4 S <8 %
HSENEMNAR, FEE—PT.

7. GERSRE

WSS AR DD REAS B R L fhz2 4. ot RSN A, ) 2N T & IRKEE,
FERTRIZIT. SERI2 W, PR ™ B 481677 MBS 5577 15 SR 3% . FeNO FIfiZh RERk
R IARBCE R A S =, IR TARRR M T — €45 3. f£ COVID-19 KiiTMIH 5T, MR
REAHE I N L, T I5E FeNO 232 2 — 8P Mo : Ao, UGl i, MABErh NO & &5%,
N T P E TERA TR, 7E FeNO K ATHT 1 /NN RedE B GBO . DOl KR Ziash, Hitrerie s
WRRER B ) O EEEN A RNIR A E bR . F Al i 2 GRS & AR N AT R A AR LT
e 1) FhphReks & SRR, HE AL, ATl RERE A RIA 2, AT E COPD B i i AAS
REF IS WG YT : 2) BRAEEUM L hlliTh REOCER A FIN R A AHIRAE DR, sh=Z LB 55537,
BUESBUM DI REIR 5 AAAE € MIRIZ G2 3) IMThRem Bzl A, SFENEL R Z AEFA L. 5
RS BT PA S A R AL . X BT o R A BRAA AR 1 58 3 DL RIRT DR R T, MM Lk
IE AT LATS 31022 38 g e o

BE K
[1] "HEELGHE S TERR T E RS E . 0 S R I f AR RTE R 2 A
e E B SR ). T ARR A28, 2021, 101(38): 3092-3114.

[2] Lu, Z, et al. (2018) Exhaled Nitric Oxide in Patients with Chronic Obstructive Pulmonary Disease: A Systematic Re-
view and Meta-Analysis. International Journal of Chronic Obstructive Pulmonary Disease, 13, 2695-2705.
https://doi.org/10.2147/COPD.S165780

[3] skzEHm. PRHA—AENE S R IR IS M B ZE I A 2 Wi S [D]. R AR, 2021, 7(2): 94-95+98.
[4] SCAEERGDIETE R (2020 £ERR) [J]. FRARES AR 2k &, 2020, 43(12): 1023-1048.

[5] Zhu, H., et al. (2019) Fractional Exhaled Nitric Oxide (FeNO) Combined with Pulmonary Function Parameters Shows
Increased Sensitivity and Specificity for the Diagnosis of Cough Variant Asthma in Children. Medical Science Monitor,
25, 3832-3838. https://doi.org/10.12659/MSM.913761

[6] Wang, Y., et al. (2021) Diagnostic Value of Fractional Exhaled Nitric Oxide and Small Airway Function in Differen-

DOI: 10.12677/acm.2022.126784 5418 I IR = =23t e


https://doi.org/10.12677/acm.2022.126784
https://doi.org/10.2147/COPD.S165780
https://doi.org/10.12659/MSM.913761

i %

[7]
(8]

[°]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]
[21]

[22]

tiating Cough-Variant Asthma from Typical Asthma. Canadian Respiratory Journal, 2021, Article ID: 9954411.
https://doi.org/10.1155/2021/9954411

JAf, S WP R S BB i REAS TUE ) L ol 22 5 P M e 2 W R O A B[], W PR AR 2 A, 2021, 26(7):
993-996+1003.

Feng, Y., et al. (2022) The Use of Exercise Challenge Testing and Fractional Exhaled Nitric Oxide in Diagnosis of
Chest Tightness Variant Asthma in Children. International Archives of Allergy and Immunology, 1-8.
https://doi.org/10.1159/000522062

Mart, M.F. and Peebles, R.J. (2020) Asthma-Chronic Obstructive Pulmonary Disease Overlap Syndrome. Current
Opinion in Immunology, 66, 161-166. https://doi.org/10.1016/j.coi.2020.10.006

WRge. WS — S A BB A i Th e AG: 2 78 B Ny - 12 e BH 28 P Al 2075 28 B 8 A A R R[], BE97 25 4%, 2019,
32(24): 113-114.

Won, H.K. and Song, W.J. (2021) Impact and Disease Burden of Chronic Cough. Asia Pacific Allergy, 11, e22.
https://doi.org/10.5415/apallergy.2021.11.e22

Lee, J.H., et al. (2021) Epidemiology of Adult Chronic Cough: Disease Burden, Regional Issues, and Recent Findings.
Asia Pacific Allergy, 11, e38. https://doi.org/10.5415/apallergy.2021.11.e38

RO 2127 1 TE (2018 4F) [J]. HARARLEE MR &, 2019(3): 207-219.
Hhi . P A A S I T REBE A A 18 M o 2 R E T 9], IRPRTE 78, 2019, 27(3): 58-59.

Zhu, H., et al. (2021) Fractional Exhaled Nitric Oxide (FeNO) Integrating Airway Hyperresponsiveness (AHR) Ex-
amination Promotes Etiologic Diagnosis and Treatment for Children with Chronic Cough. Medical Science Monitor,
27, €928502. https://doi.org/10.12659/MSM.928502

Karampatsas, K., Kong, J. and Cohen, J. (2019) Bronchiolitis: An Update on Management and Prophylaxis. British
Journal of Hospital Medicine (London), 80, 278-284. https://doi.org/10.12968/hmed.2019.80.5.278

Ghazaly, M., et al. (2021) Acute Viral Bronchiolitis as a Cause of Pediatric Acute Respiratory Distress Syndrome. Eu-
ropean Journal of Pediatrics, 180, 1229-1234. https://doi.org/10.1007/s00431-020-03852-9

Goldbart, A., et al. (2020) Inhaled Nitric Oxide Therapy in Acute Bronchiolitis: A Multicenter Randomized Clinical
Trial. Scientific Reports, 10, Article No. 9605. https://doi.org/10.1038/s41598-020-66433-8

Wang, G., et al. (2021) Association between Early Bronchiolitis and the Development of Childhood Asthma: A Me-
ta-Analysis. BMJ Open, 11, e043956. https://doi.org/10.1136/bmjopen-2020-043956

Pt B, S AT T EE A X TR0 S AU R IR ER T [J]. =R, 2019, 40(4): 332-334.
RAAE, £ B IhEEA R R — SRR A B SR E AP RERD] REERES, 2020, 18(5):
808-811.

TREEEE, S5 0T R — A BRSO IR T BEAS I AE B4 SR R R N HANME ] E A RHE A, 2021,
24(5): 551-554.

DOI: 10.12677/acm.2022.126784 5419 e R 2= 273k e


https://doi.org/10.12677/acm.2022.126784
https://doi.org/10.1155/2021/9954411
https://doi.org/10.1159/000522062
https://doi.org/10.1016/j.coi.2020.10.006
https://doi.org/10.5415/apallergy.2021.11.e22
https://doi.org/10.5415/apallergy.2021.11.e38
https://doi.org/10.12659/MSM.928502
https://doi.org/10.12968/hmed.2019.80.5.278
https://doi.org/10.1007/s00431-020-03852-9
https://doi.org/10.1038/s41598-020-66433-8
https://doi.org/10.1136/bmjopen-2020-043956

	呼出气一氧化氮与肺功能联合检测在呼吸系统疾病中的应用
	摘  要
	关键词
	Application of Exhaled Nitric Oxide Combined with Pulmonary Function in Patients with Respiratory Diseases
	Abstract
	Keywords
	1. 引言
	2. 慢性阻塞性肺疾病(Chronic Obstructive Pulmonary Disease, COPD)
	3. 支气管哮喘(Bronchial Asthma, BA)
	4. 慢性阻塞性肺疾病–支气管哮喘重叠综合征 (Asthma COPD Overlap Syndrome, ACOS)
	5. 慢性咳嗽(Chronic Cough)
	6. 毛细支气管炎(Bronchiolitis)
	7. 结语与展望
	参考文献

