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Correlation between Airway Inflammation and Lung Function Impairment
in Patients with Bronchiectasis with Different FEV,
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ABSTRACT Objective: This study was to investigate the correlation between airway inflammation and lung function impairment in
patients with bronchiectasis with different FEV, and to analyze the influencing factors of lung function impairment. Methods: 80 patients
with bronchiectasis admitted to the respiratory department of our hospital from May 2022 to January 2024 were selected as research
objects. General data of each group were analyzed, and lung function and airway inflammatory cytokine levels were compared in each
group. Pearson linear analysis was used to analyze the relationship between lung function and airway inflammation in patients with
bronchiectasis, and multi-factor Logisitic regression was used to analyze the influencing factors of lung function impairment in patients
with bronchiectasis. Results: The FVC, FEV//FVC and DLCO evaluation of the three groups were included in the study and the
difference among the groups was compared. The results showed that the FVC, FEV/FVC and FVC of the high FEV, group and the
medium FEV, group were higher than those of the low FEV, group. FVC, FEV,/FVC and FVC in high FEV, group were higher than
those in medium FEV, group (P<0.05). The levels of ESR, CRP, WBC, NEUT, PCT, IL-4, IL-6, IL-10 and TNF-« in the three groups
were included in the study and the differences between the groups were compared. The levels of ESR, CRP, WBC, NEUT, PCT, IL-4,
IL-6 and TNF-« in high and medium FEV, groups were lower than those in low FEV, group, and the levels of IL-10 were higher than
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those in low FEV, group (P<0.05). The levels of ESR, CRP, WBC, NEUT, PCT, IL-4, IL-6 and TNF-« in high FEV, group were lower
than those in medium FEV, group, and the levels of IL-10 were higher than those in medium FEV, group(P<0.05). The results of Pearson
linear analysis showed that FEV,, FVC, FEV,/FVC and DLCO were positively correlated with airway inflammatory factors ESR, CRP,
WBC, NEUT, PCT, IL-4, IL-6 and TNF-a, and negatively correlated with IL-10 in patients with bronchiectasis (P<0.05). Independent
variables were set as the indicators with differences in comparison in the above data, including FVC, FEV,/FVC, DLCO, ESR, CRP,
WBC, NEUT, PCT, IL-4, IL-6, IL-10, and TNF-a. The dependent variable was impaired lung function in patients with bronchiectasis.
Multivariate Logisitic regression analysis was performed, and the results showed that The influential factors of impaired lung function in
patients with bronchiectasis are FVC, FEV /FVC, DLCO, ESR, CRP, WBC, NEUT, PCT, IL-4, IL-6, IL-10, TNF-a. Conclusion: Airway

inflammation increases with the increase of FEV, level in patients with bronchiectasis, which is closely related to lung function and is an

influential factor of lung function impairment.
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Table 1 Comparison of the general data for each group

Gender (n)
Groups n Age (year) BMI(kg/m?)
Male Female
Low FEV, group 21 54.35+8.91 12 9 21.79+2.39
Middle FEV, group 34 53.87+£7.78 17 17 21.87+2.08
High FEV, group 25 55.01+8.87 14 11 22.09+2.13
2 BAMINEELLE
Table 2 Comparison of lung function in each group
Groups n FVC(%) FEV/FVC(%) DLCO(%)
Low FEV, group 21 62.97+3.09 54.33+3.29 12.37+2.31
Middle FEV, group 34 68.93+3.48* 76.33+3.29" 74.87+2.45*
High FEV, group 25 83.87+4.01"* 83.82+3.76™ 88.09+2.98"*

Note: compared with Low FEV, group, “P<<0.05; compared with Middle FEV, group, *P<0.05, the same below.

23 BHESERERFTFKELRE IL-6 . TNF-o 7K I T FEV, 41 ,IL-10 7K - & T1% FEV, 41

#% = 2 %) ESR .CRP WBC NEUT .PCT.IL-4 IL-6 IL-10, (P <0.05); & FEV, 41 ESR .CRP WBC .NEUT.PCT IL-4,
TNF-o KA ABFIE ISt 2E 1) 25 Sk e, 45878, IL-6 TNF-o /K% T FEV, 40 ,IL-10 /K& T FEV, 41
& FEV, 41 . * FEV, 41 ESR.CRP WBC NEUT.PCT .IL-4. (P<0.05);413 3 fix.

R 3 BHSERERFAELLER

Table 3 Comparison of airway inflammatory factor levels in each group

G ESR(mm/h) CRP(mg/L) WBC NEUT(%) PCT(ug/L) L 6(pg/L) TL-10(pg/L) TNFa
roups n mi m ~ -
P 7 oy ' PEY T (agmL) b PEY (pgl)
Low FEV, 96.19+ 113.29+
21 12.81+2.03 78.19+591 2.01+0.32 2.91+0.23 47.09+3.28 65.09+4.39 48.87+3.29
group 16.29 17.29
Middle 80.19+ 97.19+ ‘ ‘ ‘
34 6.09+2.23% 62.91+5.38* 1.89+0.28* 2.13+0.21* 37.87+3.48" 84.39+4.57" 29.87+3.08"
FEV, group 15.39% 16.83%
High FEV, 46.98+ 65.19+ 50.13+ ) 22.39+ 9491+ 25.98+
25 4.09+2.43%* 1.57+0.32%* 1.65+0.17*
group 13.29%* 15.02%* 5.21%* 3.87%* 5.03%* 3.17%*
24 FEBYREEEMINEEERENLE WBC .NEUT .PCT IL-4 IL-6 . TNF- 2 1, 5 IL-10 5

R Pearson HAMHE IR EAR, IREY IR U (P<0.001); 103 4 FiR,
# FEV,.FVC .FEV/FVC .DLCO 5= i# 4 it [+ ESR .CRP,

4 ESEH REREND RS IR E R

Table 4 Relationship between lung function and airway inflammation in patients with bronchiectasis

FEV, FVC FEV/FVC DLCO
Index
r P r P r P r P

ESR 0.576 <0.001 0.971 <0.001 0.917 <0.001 0.909 <<0.001
CRP 0.673 <<0.001 0.887 <<0.001 0.871 <<0.001 0.795 <<0.001
WBC 0.736 <0.001 0.607 <0.001 0.954 <0.001 0.853 <0.001
NEUT 0.573 <0.001 0.765 <0.001 0.721 <0.001 0.432 <0.001
PCT 0.609 <0.001 0.611 <0.001 0.891 <0.001 0.763 <0.001
IL-4 0.562 <<0.001 0.786 <<0.001 0.938 <<0.001 0.653 <<0.001
IL-6 0.521 <<0.001 0.581 <<0.001 0.573 <<0.001 0.564 <<0.001
IL-10 -1.287 <<0.001 -3.281 <<0.001 -4.193 <<0.001 -2.981 <<0.001

TNF-a 0.381 <0.001 0.298 <0.001 0.369 <0.001 0.271 <0.001
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Table 5 Multivariate Logisitic regression was used to analyze the factors affecting impaired lung function in patients with bronchiectasis

Variable B SE Waldy? OR(95%CTI) P
FvC 0.528 0.178 2.839 1.656(1.168-2.357) 0.003
FEV/FVC 0.383 0.176 2452 1.461(1.031-2.001) 0.029
DLCO 0.059 0.276 0.203 1.067(0.782-1.783) 0.039
ESR 0.283 0.202 6.359 1.303(1.003-1.829) 0.007
CRP 0.898 0.276 11.823 2.536(1.672-3.871) <0.001
WBC 0.969 0.397 5.721 2.321(1.198-4.321) 0.013
NEUT 0.579 0.189 6.535 1.551(1.072-2.193) 0.001
PCT 0.288 0.207 6.365 1.301(1.001-1.836) 0.006
IL-4 0.837 2.219 9.872 2.198(1.531-2.876) 0.001
IL-6 1.876 0.182 117.872 6.091(1.476-8.981) <0.001
IL-10 1.229 0.328 12.062 3.167(1.317, 6.887) <0.001
TNF-a 0.928 0.289 10.165 2.537(1.437,4.779) <0.001
3 it Pt S T RER VIR C , B L DA i Tk LA

TAEY WE S th 2R R R B0 A IR R K
AR, KA ARG A B 1 M SRE Y 2 H A
PR AT Wi, i F IO I,  FR R I R E Y
Al PR I E R A ZUR T REY, BRI, BRI TS RS
PoKIE B Il RE 0 3 04 fE I PR 2R RIJF 9 B 8, DA ST
TR BIRTT I , S S I RRER, JsU R 1 , eiests
SRE TS KX IR R B 2 S il fgk s B4 s it
REf & bR, Joh FEV, B IPM s DI Re AR £ 234545, 5
AP TRRE AR I S AR B YA OGO AR A R R
# FEV, 41 .71 FEV, 41 FVC .FEV/FVC .FVC & F{£FEV, 41,
# FEV, 41 FVC FEV/FVC .FVC & T FEV, 41(P<0.05), 3
7Y IRAE B FEV, AR, DSl AR X 384T o s mf
REJE T SORUEY I BB B R 0 T, &A™ E IR R
SEAR , BE MRS 3 B AR B I SRTE RAE , T8 e , IR 2544
KSR E RENR )R D5 T fE

FAFFE TR U, RAE 3 R B T 4 Ak, D 51
ERERFEAMED 9K, 24 BH 8RR Y A & A i DU AT BB AR
A5 B S AE N ANE R AW B gtk , )iz Rk gk
WU)fef 2 AN, A R 3 5, BUERT D REREAR s RIS
TN SAE A AN [E 5 5% s AR AR B MR B 9ORE R
A A o s S S I P R T S T TS 1
IR i L O VR B I v ) ik B S 1 1 o C L R foE
M2 PR B N K I D RE , AR MR A B iaR g S s i I H
REZEEM, wE—FInE ARRAE RN ", ESR.CRP,
WBC NEUT .PCT IL-4 IL-6 IL-10 TNF-o 5 37 5045403t 40 10

ST B PRI (RGE S, 51 SR R 245 . ESR 2
IR HLARAL T 50 R RLARES , AT s WAL AR 5 i it i
A . MR E) NEUT 405 5 , REig s e m JE R Rk
PEI L, ] R A A LA P9 A A W A LR D O ML
ARG 5 FL ARSI BRI A AT B T L 5 R B
IR, 36 A B, B IRHLIR B B AR RE 11, TL-6 2 54k
SIS, FEREAS R AT AN | F 2 2 K ARG B 40
IS, AT T A A AR S AR 11, CRP J§ FIEFR 4
P R AR A, KT e WU 8 2 1 8™ 0, PCT nf {3t
4 B JORE RN B AR B, AIVE R MR M R N AR R, S R
FO TG S IE LR, TNF-oo 2 —FP UM F, H E W48 O
SR B RN BT, AR SO0 RV, 25 3RS e
M &4 &R, IL-4 IL-10 3222 th i LB W40 i .\ Th2 41 B
AR AR A 25 S BUR SEHF X 2 U3 AN ] 335 119
Wi, AL R R, & FEV, 4. 1 FEV, 41 ESR CRP,
WBC NEUT.PCT.IL-4 IL-6 \ TNF-o. 7K F- % T {t FEV, 4 ,
IL-10 7K FA% FEV, 41 (P<<0.05); & FEV, 41 ESR .CRP,
WBC NEUT . PCT . IL-4 IL-6 TNF-a 7K F ik F ' FEV, 41 ,
IL-10 /K15 FH FEV, 4 (P<<0.05), 4878 L&Y 5K IE B
FEV, /K F-# %, W ESR .CRP . WBC NEUT.PCT . IL-4 IL-6,
TNF-o KA A, IL-10 AP AR B, SAE [ T/K P48
if ZRFECVERYRRSE S ), SCREYRE RE I IIRE R %, H
HAEH TR ERIL, SRR 3.

LR PR ST 45 A SRS RRE A n I R
RAEPH T3k, FLI I BT I 58 RE P Tk P-4 e, 20E B T
KSR REE VARG . ARSI Bs , TSP e R



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.18 SEP.2024

- 3451 -

FEV,.FVC.FEV/FVC .DLCO 5 = i& # %t [N + ESR.CRP,

WBC NEUT .PCT IL-4 IL-6 TNF-o # 2 IEAHG, 5 IL-10 2

FAHIE(P<<0.001) , $7~ 3 U BIAE B UE S AE 5 Il DI fiE

PUE R VIROC . BT SV TRAR il h B 5 A L R 2R

ERAEE TRV TR ARG ER, RS HRAE B i

I e 7 1 1) 52 ) K & & FVC.FEV/FVC .DLCO.ESR .CRP,

WBC NEUT .PCT . IL-4 IL-6 .IL-10 TNF-o;, 4278 FVC.FEV/

FVC DLCO ESR ,CRP WBC NEUT  PCT IL-4 IL-6 IL-10,

TNF-o J& 3 U TRAE R Il RESZ B A2 R PR 3R . aX 1]

ESR ,CRP WBC NEUT ,PCT.IL-4 IL-6 , TNF-o /&< J& & %iE P

HEHES A T, STV KA B B3R 45 NEUT CRP,

(EARBFTEWAFAEAN R ZAL , AW T AREA S 5D, Hle =z

Gi—MbriERE 2, TR, TTRE SN 4G
LA, SCVEY IR R FEV, AR Nt I EA

[7],FEV, 7K % = ] ESR .CRP ,WBC NEUT .PCT.IL-4 .IL-6,

TNF-o /K - 1 fik % 15 ,IL-10 JK °F 1 i & 38 ,FEV, \FVC,

FEV/FVC .DLCO 5 = i& & 4E K -F ESR .CRP,WBC NEUT,

PCT IL-4 IL-6  TNF-a #2IEAHSC, 15 IL-10 B, H30R

IR AE J A W D) RE A2 5 14 52 i KL R J& FVC \FEV/FVC

DLCO .ESR ,CRP WBC NEUT  PCT IL-4 IL-6 IL-10 ,TNF-a,

% # 37 #k(References)

[1] O'Donnell AE. Bronchiectasis-A Clinical Review [J]. N Engl J Med,
2022, 387(6): 533-545.

[2] Macfarlane L, Kumar K, Scoones T, et al. Diagnosisand management
of non-cystic fibrosis bronchiectasis[J].Clin Med(Lond), 2021, 21(6):
e571-e577.

[3] Chang AB, Fortescue R, Grimwood K, et al. European Respiratory
Society guidelines for the management of children and adolescents
withbronchiectasis[J]. Eur Respir J, 2021, 58(2): 2002990.

[4] O'Donnell AE. Bronchiectasis-A Clinical Review [J]. N Engl J Med,
2022, 387(6): 533-545.

[5] Choi H, Chalmers JD. Bronchiectasis exacerbation: a narrative review
of causes, risk factors, management and prevention [J]. Ann Transl
Med, 2023, 11(1): 25.

[6] Ghaffaripour H, Rezaei A, Hasanzad M, et al. Inflammatory Markers
in the Serum and Bronchoalveolar Lavage in Children with Non-Cystic
Fibrosis Bronchiectasis[J]. Tanaffos, 2021, 20(4): 306-311.

[7] LAET REFRERBE WAL, PAEFLFIRES LR
FFW. FERALAEY RSB 5SS FFER ] PAEE
M Aard R 2o &, 2021, 44(4): 311-321.

[8] Giron Moreno RM, Martinez-Vergara A, Martinez-Garcia MA.
Personalizedapproaches to bronchiectasis[J]. Expert Rev Respir Med,
2021, 15(4): 477-491.

[9] Cohen R, Shteinberg M. Diagnosis and Evaluation of Bronchiectasis

[J]. Clin ChestMed, 2022, 43(1): 7-22.
[10] Martinez-Garcia MA, Oscullo G, Posadas T, et al. Spanish Registry
SEPAR  (RIBRON).
Pseudomonasaeruginosa and lung function decline in patients with
bronchiectasis[J]. ClinMicrobiol Infect, 2021, 27(3): 428-434.
[11] Kim NY, Lee CH, Jin KN, et al. ClinicalDeterioration and Lung
Change in Asthma
andBronchiectasis [J]. J Allergy Clin Immunol Pract, 2022, 10(10):
2607-2613.¢4.

of Bronchiectasis Group of

Function Patients With Concomitant

[12] Sibila O, Laserna E, Shoemark A, et al. Heterogeneity of treatment
response inbronchiectasis clinical trials [J]. Eur Respir J, 2022, 59(5):
210-217.

[13] Arellano-Orden E, Calero-Acuiia C, Sanchez-Lopez V, et al.
Inflammatory response in human lung cells stimulated with plasma
fromCOPD patients[J]. Multidiscip Respir Med, 2022, 2(4): 17-19.

[14] Terranova L, RiséP, Gramegna A, et al. Pro-resolving and
pro-inflammatory fatty acid-derived mediators in sputum of stable
statebronchiectasis patients[J]. Respir Res, 2022, 23(1): 363.

[15] Gupta A, Singh N, Kumar A, et al. Differential expression of
inflammatory responsive genes between chronicperiodontitis and
periodontally affected bronchiectasis patients [J]. Mol Biol
ResCommun, 2020, 9(4): 169-172.

[16] Li S, Yu C, Jie H, et al. Neutrophilside fluorescence:a new indicator
for predicting the severity of patients withbronchiectasis [J]. BMC
Pulm Med, 2022, 22(1): 107.

[17] Oh JY, Lee YS, Min KH, et al. Elevated interleukin-6 and
bronchiectasis as risk factors for acute exacerbationin patients with
tuberculosis-destroyed lung with airflow limitation [J]. J ThoracDis,
2018, 10(9): 5246-5253.

[18] Barber D, Pilsworth S, Wat D. Does availability of point of care
C-reactiveprotein measurement affect provision of antibiotics in a
community respiratoryservice ? [J]. Br J Community Nurs, 2022, 27
(5): 218-224.

[19] Wang J, Ren S, Liu Y, et al. Carcinoid Tumorlets Co-Existing with
Chronic Pulmonary Inflammatory Processes: Imaging Findings
andHistological Appearances[J]. Med Sci Monit, 2020, 11(26): 926-
931.

[20] Baughman RP, Grutters JC. New treatment strategies for pulmonary
sarcoidosis: antimetabolites biological drugs and other treatment
approaches[J]. Lancet RespirMed, 2015, 3(10): 813-22.

[21] FH4R4E, FH, ML -wA N %, F AR RAESERA S ER T A
BA X AEY RE T ATEE R 5] AREDEFHE,
2023, 23(6): 1110-1115.

[22] 4TIk 3%, 7 B, 7 B¥, . LAE Y Kom @M m T AT b B E
L5 B K IE R TR B AL UG e A R At )] 5 A E TR
15 R 22 &, 2023, 20(6): 77-80.



