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[Abstract] Objective To investigate the predictive value of combined measurement of serum
total IgE (TIgE) and fractional exhaled nitric oxide (FeNO) for corticosteroid-responsive cough
(CRC), so as to identify patients with chronic cough suitable for corticosteroids treatment.
Methods This was a retrospective study. Using non-random sampling method, the clinical data of
276 patients with chronic cough treated with corticosteroids were collected in Tongji Hospital

affiliated to Tongji University from Jan. 2019 to Feb. 2022. With cough complete resolution or
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noticeable relief as therapeutic outcome criterion, the effects of gender, age, cough duration, cough
symptom score, quality of life score, TIgE, and FeNO on the efficacy of corticosteroids were
analyzed using stepwise logistic regression. Independent predictors were screened, and an efficacy
prediction model equation was developed. Results Of the included 158 patients with chronic cough,
55.1% (87/158) were diagnosed with CRC. Compared with non-CRC, CRC patients were mainly
female (62.1%[54/87] vs 45.1% [32/71], X*=5.13, P =0.023), had a milder daytime cough
(3.0[0.0] vs 3.0[1.0], Z =3.46, P =0.001). TIgE (109.0[312.7] U/mlvs 57.8[99.8] U/ml,
7 =3.40, P =0.001),and FeNO (29.0[20.5] ppb vs 19.0[14.0] ppb, Z =5.42, P <0.001)
levels were also higher in CRC patients than in non-CRC patients. Multifactorial regression analysis
showed that TIgE (OR = 1.85, P =0.021) and FeNO (OR =4.71, P =0.010) were
independent predictors for CRC. The regression equation model had moderate predictive value for CRC
(Kappa=0.59, AUC=0.84, P <0.001), with a predictive sensitivity of 69. 2%, specificity of
88.1%, positive predictive value of 78.3%, and negative predictive value of 82.2% . Conclusions

Serum TIgE and FeNO can identify CRC to a certain extent, and the combined measurement can
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significantly improve the predictive efficacy.
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R BHUREEAAL, LM TIgE R %] CRC Mg

R4 FeNO, B IgE K logistic [T )7 BRI X} CRC Ay FUM 2% R

BT 500

e 00

TiH Youden 484 RHEEBIE 0 HEBE (%) BRE D %6 %6 Kappa fH MZTHB P 1H 95% CI
0 0
FeNO 0.47 >30.5 ppb 61.5 85.7 72.7 78.3 0.49 0.82 <0.001 0.73~0.92
& IgE 0.42 >189.0 U/ml 42.3 100.0 100.0 73.7 0.48 0.78 <0.001 0.66~0.89
BRMAER  0.57 >0.42 69.2 88.1 78.3 82.2 0.59 0.84 <0.001 0.70~0.94

TE: FeNO MR —SMA: CRC AR MUk
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N, KLY IRIZEN ML TIgE A & EH g B
FIRIT A R 12 PE R A .

FeNO /£ A1 E RAEAREY . B EZERIE
FAGE TR AR, R e i R T R 4 ST R E B
2 WAGERAEMRDS . O 2 H TR B2
Wi R T R G BT 48 254 (3R g O el R
CVA B8 EY .+ CRC H19 EB #il CVA
P AEAE AR ARL i) 8 TR M bz 200 i /< R E, FeNO A& il
WONBHTE . BHIE b FeNO RN i% & CRC #9 B i i
FabR . BN AT R 27 23 06 A7 1) 0% K12 VR 48 e o 4fE 75
FeNO 45 5 1% 1 % ok 8 5 00 &2 i %9697, H
FeNO (9 BHPEAR HEAE 0 TC— B I . ST 2E4E, EW
AR FeNO 78 18 M 0% vl 9 11 PR N A A i 77— st
Bt Hahn %59 #8 — 500 [n] Ji P 0F 5% b 4038 T
FeNO™>38 ppb 912 14 nZuk 8 2 X0 B2 i R 67
M RGP P . T YA W — T R A 5D
KM FeNO=31.5 ppb I} CRC iy 1] GEPE K., AW
LR AN B DL FeNO==30.5 ppb #BUE M,
MANE KT TIgE. SHA A FeNO Tl il v iR 1 hr
20 L AR Y 2 B AR AT (BT A R IR
AR . BT CRC H Y AC JG Mg R 1 kL 40 i <3l
RAE, B FeNO X H A H A& B2 W (5, A< C
CRC & AC 544.8% ., H FeNO FE% ., B
T EB fil CVA i FeNOM2*), X 1] fig & FeNO
B CRC Y B (4 5 B 55 Sk v 43 19 K 3%
AR, H 2 RO AR R L e, ol D
FeNO fE ) CRC 1y i & 48 b5 WU SR A R, A —
TE I Je BRAE

Mg TIgE 5 FeNO 230l {& 8 7 CRC 1Y A [A]
s, P AR — R AR PR I ek
AR R A T AR ) CRC FUN 0K . AR SCHESL (1 £
P2 logistic [l J7 % 1000 A5 AL, B fiff TR A Bz o 3
FIRIT VNG AT SR 33. 3 W AR S, BES TIgE
M FeNO M0 &4 ] A 2] h 4, B F 485 CRC
M IE BN R, RN T B — 48 AR A . A R 52
Berh, X CRC IR YT Al £ 9% 65 B Jy A8 0 i PFAl 7T B
R B 1K A T CRC, B8 08 B B ik 28 % 18 4k
WK YA ST B 2 L R B 24 I T RS L B R
AN BRI o T ASE R ) T 6 I S % A8 A ]
18 1 K PR B3R VA T I B FE AN 60 5 D0 i &
89.8%.,

A5 1) 3 BB B TE TS N UM L 3 9] 1E
B BEAFAE R T . CRC X 2 i 29697 19 22 8L
ROV A BEHERR . 250 CVA BE W L RAF 67K
FIVRIT AR, AT WA B A b 7% 8 48 B by

W AT S A R R B, B2 MUK Bl 0 AR B R 2 AT
R385y CVA B E Z 4. Ak, AR ER
JERR CRC WA ZLHUM 48 bR . 100 A 2 50 JE % K o
WERIB T PR A e . 92 B, B BTMR
Xf CRC M7 st B &3 B AN, eAh, ARWF5E 5L
F TIgE 1 FeNO & 57 /9 o] )3 J7 2 A B %) CRC 1)
TR A, 38 TCVA T I R B ok, T
TE 4 I B I R S B rh R W e 3

25 BTk, TIGE Ml FeNO X CRC A — & 1
WA E, BT A T R T AR,
W TE ST [ SO A X CRC A 4 (H TR
FER IR BIBE TT .
FlErhgE A 4 74 TG 35 mh e
EERMAR  FHE. SUREE, e CRT, KA. SR
BOGEVEANT R . AR T . SRR, BRI, BRI
N S LNt 5%

& % x #t

[1] Morice AH, Millgvist E, Bieksiene K, et al. ERS guidelines on
the diagnosis and treatment of chronic cough in adults and
children[J]. Eur Respir J, 2020, 55(1):1901136. DOI: 10.
1183/13993003.01136-2019.

[2] v e 2 5 WP 03 27 43 4% R i 2 2 . WK 9 12 W7 S5 R 97 46
(2021) [J] . v A 25 4% RIIE W 24 3, 2022, 45 (1) : 13-46. DOI:
10.3760/cma.j.cnl12147-20211101-00759.

[3] Won HK, Song WJ. Impact and disease burden of chronic
cough[J]. Asia Pac Allergy, 2021,11(2):e22.DOI:10.5415/
apallergy.2021.11.e22.

[4] Lai K, Long L.Current status and future directions of chronic
cough in China[J]. Lung, 2020,198(1):23-29.D0OI1:10.1007/
$00408-019-00319-z.

[5] Deng HY,Luo W, Zhang M, et al. Initial empirical treatment
based on clinical feature of chronic cough[J]. Clin Respir J,
2016,10(5):622-630.DOI1:10.1111/crj. 12270.

[6] LA T IS 2 £ WP W 2 e B 23 4 W Wity 2 201 . 38 3% A0 1t mik
Bif Bl R R IR TT]. BB 2, 2022, 45 (6): 373-379.
DOT:10.19842/j. cnki.issn.0253-9934.2022.06.001.

[7] Lai K,Chen R, Lin J, et al. A prospective, multicenter survey
on causes of chronic cough in China[J].Chest,2013,143(3):
613-620.DOI:10.1378/chest. 12-0441.

[8] v B2 25 U M 2x 1 PR ST S 2l 28 5 2, vl [ e i 2K
W i A — SR P UG T B HEAE I O 1236 TP T B o & K
P[] PR R, 2021,101(38) : 3092-3114. DOI: 10.
3760/cma.j.cnl12137-20210210-00408.

[91 Dweik RA, Boggs PB, Erzurum SC, et al. An official ATS
clinical practice guideline: Interpretation of exhaled nitric
oxide levels (FENO) for clinical applications[J]. Am J Respir
Crit Care Med, 2011, 184 (5):602-615. DOI:10. 1164 /rccm.
9120-11ST.

[10]  pid, #, T20M, 55 PR 0 R — U0 O 38 U P % i 12
U7 A 00 £ L] TR OF R 2 2R (BEE D L 2021, 42(1) 1 92-
96,102.DOI1:10.12289/j.issn.1008-0392.20261.

[11] Coté A, Russell R], Boulet LP, et al. Managing chronic cough



[ BRI 2% ik 2023 45 8 H A 43 B4 s

Int J Respir, August 2023, Vol.43,No.8

* 917 -

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

due to asthma and NAEB in adults and adolescents: CHEST
guideline and expert panel report[]].Chest, 2020,158(1):68-
96.DOI1:10.1016/j. chest.2019.12.021.

Qian L, Pan S, Shi J, et al. Association between fractional
exhaled nitric oxide (FeNO) cutoff values (25 ppb) and risk
factors of cough[J]. Clin Respir J, 2018, 12 (1):193-199.
DOI:10.1111/crj. 12512.

Wei W, Yu L, Lu H, et al. Comparison of cause distribution
between elderly and non-elderly patients with chronic cough
[J]. Respiration, 2009, 77 (3): 259-264. DOI: 10. 1159/
000142942.

Hsu JY, Stone RA, Logan-Sinclair RB, et al. Coughing
frequency in patients with persistent cough: Assessment using
a 24 hour ambulatory recorder[J]. Eur Respir J,1994,7(7):
1246-1253.DOI1:10.1183/09031936.94.07071246.

B B AR, R, A5 AT A ok AR 20 s PR 5 T O 1 Y BT 5
(7. e 2B B0 2% 35, 2012, 11 (4): 273-276. DOI: 10.
3760/cma.j.issn. 1671-7368.2012.04.015.

Xu X, Chen Q, Liang S, et al. Comparison of gastroesophageal
reflux disease questionnaire and multichannel intraluminal
impedance pH monitoring in identifying patients with chronic
cough responsive to antireflux therapy [J]. Chest, 2014, 145
(6):1264-1270.DOI1:10.1378/chest. 13-1634.

Ding H, Xu X, Wen S, et al. Changing etiological frequency of
chronic cough in a tertiary hospital in Shanghai, China[]].]
Thorac Dis, 2019, 11 (8): 3482-3489. DOI: 10. 21037/jtd.
2019.07.86.

Yu L, Xu X, Wang L, et al. Capsaicin-sensitive cough
lower responsible for cough

receptors in airway are

hypersensitivity in patients with upper airway cough
syndrome[J]. Med Sci Monit, 2013, 19:1095-1101. DOI: 10.
12659/ MSM. 889118.

Qiu Z,Yu L, Xu S, et al. Cough reflex sensitivity and airway
inflammation in patients with chronic cough due to non-acid
gastro-oesophageal reflux[J]. Respirology, 2011, 16 (4): 645-
652.DOI1:10.1111/j.1440-1843.2011.01952. x.

Zhang M, Chen Q, Dong R, et al. Prediction of therapeutic
efficacy of gabapentin by Hull Airway Reflux Questionnaire
in chronic refractory cough[J]. Ther Adv Chronic Dis, 2020,
11:2040622320982463.DO1:10.1177/2040622320982463.
Yu L, Xu X, Hang J, et al. Efficacy of sequential three-step
empirical therapy for chronic cough[J]. Ther Adv Respir Dis,
2017,11(6):225-232.DOI1:10.1177/1753465817711187.

Lai K, Long L, Yi F, et al. Age and sex distribution of Chinese
chronic cough patients and their relationship with capsaicin
cough sensitivity[J]. Allergy Asthma Immunol Res, 2019, 11
(6):871-884.D01:10.4168/aair.2019.11.6.871.

AR R A e DR R 2 4 2 ME N AR A SRR W BT TR AR
(2020 4O [T A8 S5 BRI I 2% 5, 2020, 43 (12) £ 1023-
1048.DOI1:10.3760/cma.j.cnl12147-20200618-00721.

Xu X, Yang Z, Chen Q, et al. Comparison of clinical
characteristics of chronic cough due to non-acid and acid
gastroesophageal reflux [J]. Clin Respir J, 2015, 9(2):196-
202.DOI1:10.1111/crj. 12124.

LTS R AR e, X AR 45 AN T T R AR ik 1 o R A K
LR T IR SL ] AR S AR E I % 5K, 2006, 29(2) : 96+
99.DOI:10.3760/j:issn:1001-0939.2006.02.007.

[26]

[27]

[28]

(29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Lai K, Zhan W, Li H, et al. The predicative clinical features
associated with chronic cough that has a single underlying
cause[J].] Allergy Clin Immunol Pract,2021,9(1):426-432.
¢2.DOI1:10.1016/]. jaip. 2020. 06.. 066.
PRF, #2424 . 468 {3 BP0 8 35 45 5 1 TgE AEL IgE £
537 [I] . A 56 B2 5116 IR, 2019, 16 (6) : 838-841. DOI: 10.
3969/j.issn.1672-9455.2019.06.036.
Pedrosa M, Cancelliere N, Barranco P, et al. Usefulness of
exhaled nitric oxide for diagnosing asthma [J]. ] Asthma,
2010, 47 (7): 817-821. DOI: 10. 3109/02770903. 2010.
491147.
Diver S, Russell R]J, Brightling CE. Cough and eosinophilia
[J1.J Allergy Clin Immunol Pract, 2019, 7 (6): 1740-1747.
DOI1:10.1016/j.jaip.2019.04.048.
Hanibuchi M, Mitsuhashi A, Kajimoto T, et al. Clinical
significance of fractional exhaled nitric oxide and periostin as
potential markers to assess therapeutic efficacy in patients
with cough variant asthmal]]. Respir Investig, 2023, 61(1):
16-22.D0OI1:10.1016/j. resinv.2022.10.006.
Hahn PY, Morgenthaler TY, Lim KG. Use of exhaled nitric
oxide in predicting response to inhaled corticosteroids for
chronic cough[J]. Mayo Clin Proc, 2007, 82(11):1350-1355.
DOI:10.4065/82.11.1350.
Yi F, Chen R, Luo W, et al. Validity of fractional exhaled
nitric oxide in diagnosis of corticosteroid-responsive cough
[J]. Chest, 2016, 149(4):1042-1051. DOI:10. 1016/j. chest.
2016.01.006.
Oh MJ, Lee JY, Lee BJ, et al. Exhaled nitric oxide
measurement is useful for the exclusion of nonasthmatic
eosinophilic bronchitis in patients with chronic cough [J].
Chest, 2008,134(5):990-995.DO1:10.1378/chest. 07-2541.
ETEME, B4R, EI0, % FeNO Il v T K Sk
WS WA (E 9 Meta 2087 (1] BRI 2% A5, 2020, 40(5) :
359-367. DOI: 10. 3760/cma. j. issn. 1673-436X. 2020. 05.
007.
Fujimura M, Ohkura N, Abo M, et al. Exhaled nitric oxide
levels in patients with atopic cough and cough variant asthma
[J]. Respirology, 2008, 13 (3): 359-364. DOI: 10. 1111/j.
1440-1843.2008.01273. x.
KK WY, BRTL 0 S — S Al O s 7E A8 M % 02 1R i B
R R ()] . rp AR 25 IR 48 75, 2011, 34(7) : 504-508.
DOI:10.3760/cma.j.issn.1001-0939.2011.07.009.
Sato S, Saito J, Sato Y, et al. Clinical usefulness of fractional
exhaled nitric oxide for diagnosing prolonged cough [J].
Respir Med, 2008, 102 (10): 1452-1459. DOI: 10. 1016/;.
rmed. 2008.04.018.
Asano T, Takemura M, Fukumitsu K, et al. Diagnostic utility
of fractional exhaled nitric oxide in prolonged and chronic
cough according to atopic status [J]. Allergol Int, 2017, 66
(2):344-350.D0OI1:10.1016/j. alit. 2016.08.015.
Lee YK, Yang S, Park J, et al. House dust mite-specific
immunoglobulin E and longitudinal exhaled nitric oxide
measurements in children with atopic asthma[]]. Korean ]
Pediatr, 2015, 58(3) :89-95. DOI1:10. 3345/ kjp. 2015.58.3.89.
(U H 9 :2023-04-17)
R SC o4 DY)



