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Abstract Lung cancer and asthma impose a substantial burden on public health. This review summarizes clinical

research progress in asthma patients with lung cancer, discussing the limitations in current clinical studies. The pathogenic

mechanisms underlying the asthma patients with lung cancer are highly complex. This review organizes researches from the

perspectives of airway inflammation,

airway remodeling, and genetic susceptibility, exploring the potential pathogenic

mechanisms with the aim of providing valuable insights for future mechanistic studies.

Key words

receptor

2025 AEAERIEEAE SRR R, I AR R R
5 BETREE — BRI, R RESE IR 1 18.7% 1 . &
[l s ATHERG S AEAEAFRA N 19.8% 2, S I 4
BRI UL M SGE OR 2 —, B R R R BAE TR
WO BT R A SR TR [ 20 % DL R
BRI 4.2% A 4570 J5 e i o BREERF R
P I s 25 6 T 2 A DRI 4 (L EG K 56 ML A 24 A B
B0 o AR SO A T R I 4 IR 14 16 R AF S R SR
I s A A 2 J PP B T REAE PR BV TE ML

— L IR 1 RIS

(— ) W55 i 252 2 14 XU

L IORATIG 2 W98 2 A, W e 5 I 9 42 A DRI 2 AR
o —T0XT 75 307 {9 E 32X FH WEAT 7. 6 AEBEVI BT R K
ﬂ%%%%ﬁi%ﬁmﬂ@%%%%%mzmﬁUM=
2.78,95%CI;2.08 ~3.71) , FXHHliEG 4> BUHEA T 4047
Pirie % X} 60 J7 {5 Jo M 48 o ) o PEREA T TMEm%wvn
SRR IR D FE I B R 2 R XU TH R T 32% (RR =
1.32,95%CI:1. 10 ~ 1. 58) , {55 i J5 98 1) M G VR (825
— IR ZERE WA 22 IS , 45 5 2 W I ity £ 1) M 9
H XS Tl 44% (OR =1.44,95% CI:1.31 ~1.59) , Hf R

Bronchial asthma; Lung cancer; Airway inflammation; Airway remodeling; Epidermal growth factor

W AR 74 i i 28 = i 93 % 2B XU 3% fin 28% (OR = 1. 28,95 %
CI:1.1 ~1.5) , B 7R WE I ] B2 il & 2B i ST FE B R 22
(LI s RV g 14 2 A TG S M S o — 00X BEIFE (40
A T6T {5 JCI AR S i 8 A8 38 ) 3L, A i i S 1 R R AR
i g 1% XL 6 S 25 v 1 G I g 5 52 %5 (OR = 14. 72,95% CI
1.88 ~115.45) fHAR 2 th i m B4 1S L & 98 — 10 5%
FW, 50N HL R, 5B R L e e A R R 8 0 XL
W4y M T+ 52% (HR =1.52,95% CI:1.42 ~ 1. 64) F1 50%
(HR=1.50,95%CI:1.21 ~1.85) ;7 g /N0 M i s JXUI: 4 531
F}551% (HR = 1. 51,95% CI:1.35 ~ 1.69) 1 63% ( HR =
1.63,95% CI:1.16 ~2.27) ; ¥& Ffili s XU 43 31 7 25 13%
(HR=1.13,95% CI:1.05 ~1.21) 1 18% (HR =1.18,95%
CI:1.09 ~1.28)"7

W ity g i, DR 5 Ml g R ) 200 il d 1) e A A A
R W E MR . AR o 7 — 25 R B iy 2 AN () 25 1 fii 8
AR BB, GRS R AR s SR R s BAE A

(=) W42 ) 5 Mg 2 24 1 XU

il 22 5500 M B 5 i 983 19 1 DA AR 95 A% 30 A0 4 3 1t iy )
PRI, Jiang 281100 I P A B AT 5 S, 1B i 4% 2l 30
(HR=1.41,95% CI;1.04 ~1.93) FIBEREE A AEH (HR =

BAEVE# K, E-mail :xie_m@ 126. com , # 4b_4 XX #r o R fifs4 K& 1095 5



276

1.54,95% CI:1.10 ~ 2. 14 ) J A= fili g 9 Ak XU S 25 388 0m
{HZ BRFREAGL , AR 45 H i H o 5

WA 1R TR YT A B T 0 W s ), 4 R AT
Pk, CHPFRFY, WA BT (inhaled corticoste-
roids, ICSs ) {1 e MG Tl o258 AT AT W A
f I T 1 P o 0, A F 5 % B e AR R LA
1CSs(HR =0.42,95% CI.0.31 ~0.56) [V i F 2 B0 &
ICSs(HR =0.43,95% CI:0. 28 ~ 0. 64) ' fiig i 2 G 82 ik £
B i & A AR

ICSs [ {di FH 55 18 44 BH ZE % il %% 9% ( chronic obstructive
pulmonary disease, COPD)) £ 3 Jili 3 KU 5. A 36, Ge 21
LT 181 859 {5l COPD & % (1 K HABE U AT 98 & K, ICSs 1] i
AR & A2 % (HR = 0. 73,95% C1:0.62 ~0.86) , &
BB RN, S 2 AR (B BAE > 39. 84mg) 7T [
{4t COPD i % i fitigis KU (HR = 0. 46,95% CI:0. 21 ~
0.97)17 Raymakers e R RS W 5B ] 1g /) ICSs R
FHF i, COPD 35 filidis % A ﬂﬁﬁ‘%ﬁ 43% (HR =0.57,95%
CI.0.43 ~0.74) . {HYFIRFFELE 16—, Suissa 27 B
FERIL, ICSs 1 (8 FT 5 il g XU =2 1) G d 35 SC B¢ (HR =
1.01,95% CI:0.94 ~1.08) , i3 & 1CSs i Fi 5 i & A&
AR 22 [6] 7 A6 52 0 35 IE A G (HR = 1. 36,95% CI: 1. 03 ~
1.81) , $278 K 193 5 /& 70 it 9 ICSs it F W] R 38 i il 92 1 IR
(58

2N AN COPD ELAT 352 PR Il Tl iR 08 46 3 [ 1 PR e
A RSB AT A TR S S R B, 72 R AL B
WA Z AL : @A TE bR 545« S 05 0 38 o s
mTOR-ZH i {1 W i %" K 41 %K 14 25 £ B AL % ( histone
deacetylases, HDACs ) -9 2 Jifl 4 & (interleukin, IL)-17A i
B P RE R @2 BB AT : COPD L 1 T G
A G PR B S S o L (R AE RS R 4
40% COPD B35 76 3 AEWLEE W PN, I g 19 4 R 4 L ( eosino-
phils, EOS) i 43 L RRL A 2% 21 0 S ABFSEHIIA COPD j#
HAHE L R AN B0 B L 2 AR SR KRR, = Rk 100
PR GRS 5 40 77 . COPD (B3 I AR W90 1T i Sl 122
M £ 5 6 e 5 7 422 — 7 15 5157 1CSs R 7E 1 S K
M F A A 1CSs 516 M 283 109 Jili 938 & 2B XU ) ) 56 2R
HEH— SRR,

A B G I I G RIS 32 A8 T W25 TR , (HLAT5 77
FERIFRE o 12, B i g I s 1) 2 S SO AR B G , B 4
WFFEARTC S5 JEE Wity 43 0 428 ¥4l 155 00, B ol 285 2% ) 325 1 o
JRAE M TAIT S UE S5 ity 55 il Mg 1) & AR DG DR J 2, 5 it
a0/ N 200 MLt 9 V) & A A 038 00K (R0 R 78 0 2% S i
PSRN AR N S e e T R, KA
FEN SR BT, Mt LA HEBR AR IR B TS AR 4 R E W T
Yo, TS RN . BRJa, B T JC I 5% R 1 0 s 5 it 9
%m:maaér I B 5 i 98 AR S5 9 & E L i 5 g 2 YR

TRIVEFBOBIFST , W AS T A g b 122 i £ 38 RO . AR TR
@ﬁiﬁ%éﬁ JEAE BB R AR R s ] TR YT R 2Py

WA 2025 4 31 % H3

FHXoF iR 2B XU P e, BFF 5 09 iy 5 fli 9 3905 2 5 77 A6 AH
Xt

R g R T AR R AL (UL BRF R 1, A3 SO
Ykt A 4 SO )

(—) KIEMEPERAE

I Wi J2— b L0 A T 8 A 8 A O RAE 1) S e s
BWFFEAR, SE M M 0E T 22 L R ek i AR A A
835 P IR A S 2R 2 B L AT IR ST 35 AR v A I g A
g B b 7 S b Rz X T AR AR TR IR AR o ik 2t
TETEALR AT T 2 — 2D PR L W 7E 2 W5 I it s b A 1 o

1. EOS

EOS HB#EH Y CD34 ™ Z A8 T 41 M 43 fh i >k, 3431k
AL 22 ol S TR 5 R DR R4 T I A DR TR
s KR40 i 2 4 8 (1 . EOS 4 2 B RAE Mo R
i 1220 AR i A R ML R S R T B |
It 27 SRR 240 I i ( eosinophilic asthma, EA ) J2 B i
W LI T8, 80% F TR I 1T U126k EA Y

I3 240 R TR TR 114 40 A - 5 Wk 200 2 % 38K R -7 ( granu-
locyte macrophage colony stimulating factor, GM-CSF ) A1 k. [H
Fci& 11 ( CC-chemokine ligand 11, CCL11) 24 EOS, {ig #EH
R B R I 17 PR 2 0 B L A /D 40 i 8 ( mon-
small cell lung cancer, NSCLC ) {4 #ME ]I i 5 57 & BA, il 465 40
M= AR 1y IL-5 (IL-4 (IL-10 \IL-13 {2 #F EOS [a] Jifi i 4 41 3%
S TR AR S AL 4 EOS S i B B8 (1) B B e 415
W5 &, LA EOS 33 AL ¥ 1 ( eosinophil peroxidase , EPO) {E
2 EOS bR , 5481 IE 7 ML 2L L%, il iig 4140 EPO
F Ak, H EPO m ik B 80 EPO R R5 3 A A7 ik ]
B, R EOS AT ARG M 1 & D . NSCLC i i
i i EOS w] fE i ) A i e 2, 3- XU 4 ( indoleamine
2,3-dioxygenase , IDO) 1] S 9% , 184 0 it s 240 B T 52 1 , 2 4
Jitiag S it L EOS VA A i ik /N LSS TR i 4
EOS 2 5 Jifi 5% % it #2. AH G HL I BF 58 R W], EOS 7 4=
CCL22 K IH75 1E T 40 M9 (regulatory T cell, Treg) ¥8 5% % fiili
0, Treg JE R A SR P4 A1 M1 BIAR AL Y E 4, 21
TEEOR MR R )5 2 & B, BOS i HE i 8 B i HL R
CCL6 MRtk pdy % .

W7 i 1 s S P 45 T BE S i OS A [W) 4 3 , e it 98
FI’JE*;E%Z}% IR AE B i 5 I i 1) SR 3, EOS 19 4E

T AE SN

2. AL A B R [ 6 T 2

PP L 20 2 02 i L v A 20 3 8 D ARRALE , X
B XS WA B H R B SRR T RN 22, 2 o i A
TERY 209 L o938 40 MR ORI K T B R Y
rhPE KL 20 55 B 2 IR Gl B B, B i R R DG e R R 4
(tumor-associated neutrophils, TAN) 1 TAN 0] 1) i 1 i %5
T2 T 1 L 1 4 M A 2R K R i 9 R8T, TAN
Fe CCL2  CCL3 S PR 7, W51 T 290 0 o il o 2 22
HO TAN A0 116 TL-8 S5 210 5, 0T T 4ii, & 4%



WRHEEEREAE 2025 48 31 % 3

PO IREAIORE T o fE I 2 R S R, TAN St T 400 14 385 1k 2%
IO MR 555 ) N R TS CCLA 5 2 Wk 200 i 1) e e DX 1 2R 9
TE I A S22 30 1 A B 5, 4k T A0 M S 8 S 7, £ I o
B

TAN S A3 T S8 RN M 2754 ) ( neutrophils extra-
cellular traps, NETs ) X [ifi i /& A= & & 12 2 X 1] 34 55 7F o
NETS 2 PR A0 IR0 J5 B 2 ML A RUIR 2544 , B DNA
B L A0 B R A o S S R
fF5E F W, NETs K MIRSO3HG Ff# 7% #% A 7 kB (nuclear
factor, NF-kB ) /#% 1 BR4S & 55 AL 14 A S AR FAGE 1 254
I8 A ¢35 9 3 (NOD-like receptor thermal protein domain associ-
ated protein 3, NLRP3) {5 51 % , 1753 | J [A) 56 51 4% £k (epi-
thelial-mesenchymal transition, EMT) , # 3}y NSCLC %% AR
SRS, il /N BB T AEE R NETs A 48 48 i g
S DNA s s RS 0 o FIRTER NETs HTgife sl
Tl R BFFE AR B0, WFFE I NETs J06 T 400 A2 s Rl B it
T 21 17 (T helper 17 cell, Th17) 40 iR fk , & ¥EHi R 1E
R

2 RUEA W E 4 it ( group 2 innate lymphoid cells, ILC2)
A& ILC TG B SR, 70 2 B S 0E (0 IR 45 vp R 45 1 2L AE
o WRRRIFFEZEA , 5 g BT IR LA, 2o S0 22 i 26 2 A1 Ji
-5 T 0 Ak ey TLC2 S 28 1 5 oA 12 Wi 6 25 A0 ) 1T 5
Perbiry 1LC2 it 30 TRE ™ o WAL Ay ILC2 B
LA TL-5 TL-9 TL-13 AE20 i R 1, fle #F 08 A2 4E , T <
I S SR R A WA T B BRST R
WL TLC2 7 M B 6 R TR B Mt oea A 4 M s 55 I
PR X R 1A ILC SR i B e R
SRR S IR A I K TLC2 S 9 F50 e AR A FE
HR HFF L,

3. NLRP3 Z&5E/IMAI TS

NLRP3 Z4E/MAJE T NLRP 45 505 , S M AR )
Z VA, TS A 40 M) R0 Mo 118 2 NLRP3
N EERR I T, S Th2 [ Th17 41501k , 4305 4E R
TR SRR ™ o BEAEOR I & B, NLRP3 S A /MA T 1L
JE O T U TL-1R 58 B, X do SO 1 W ) A AR K R O
FE1, NLRP3/IL-1@ 58 5 5 b R 40 A 41 % Wi 25 BT A O
HP PR R 2 s R R TL-1B8 UK SR R AR IS
I ) R T 1 100 . 2 R G, FLHL AT 5 TL-1B 3@ i MAPK 5
5 3 I 3 98 % Ak A K 1~ ((ransforming growth factor-§3,
TGF-B) s S IAWE NI 1Bz EMT 47565 . S sk 5,
NLRP3 IL-B 4 75 7T i v L 40 i/ B A AT R B <
TR0 AR

NLRP3 SEAE /I 1 3 A 5 il g 19 % A K Je Al %% 910 A
S BRSBTS NLRP3 Sk /A A 6 3 IR 7y 2
KT, 3 W] NLRP3 7] BEAE i & A rhile X fE A
A TMAR IR SR s AR A T B
A5 2e Ak NLRP3 i/ IMA S 5208 Pk i Ak 7Y . NL-
RP3 Y& i /IMAR 38 3 PTG 22 S8R/ 3 22 T T e AR A4 i 0 3 45 2

277

FH 172 (550, T I E-45 28R (1 /KSF , BEOR 20 ) A
A, S s 0 Py 3 B S R 0 o AT IR S, R
55 14 i A8 08 1 A 38 A I M A B v ) NLRP3/1L-B {5
S, AR B R 4 S

(Z)RIEEM

W My < T AR AR JOE (LU G B SR A
FHTT WG R AT R A 200 B 285 4 43 % I i e A B Ak Y
RSO R R AE K, T TR R, B RS
T R AR SN B A R IR AR A AT ]
FRe M 2 BR AN Dy B T B, EL 55 0 s F) 7™ o AR 0
HERE RS B AR ST I G B kA f A b R4
15 B RERG R | 1 R R AR LA A0 S 5 R TR SRS TR
FEANIASC S ATBRSE A, A T R S EMT AL, (i
il B 2t R T

EMT 2 | Ji 202 8% Ak (8] 78 SRR 4, 2% 25 E e 2
RESHRPER S A RS . ZRAHIBE T2 5 EMT iS5
i, TGF-B J& F RO N % o BRAEBFFEIESE, 5 HE 2 ik
AR P R STE . EMT 35 ER, 2 55 0 i g 3 <GB
W, FEIIRE TR

FE NSCLC 1, EMT 5 [iigq i 25 ¥ L 3% j A4 K R F 2 44k
(epidermal growth factor receptor, EGFR ) 2875 Fl Jj &7 40 Jitu ity
TE I VIR 2, R AEAE T 5 04 8 T 200 8 75 7R O 5 1) 9
ASRRET . EMT 25 1 R0 8 0 16 26 K i i 7 EMT 35 4
5 NSCLC {2285 VIAH5E , I T 2 4 1 Snail 25 5 EMT b
EWIFIK S NSCLC Bk F AR T

W2 I FR S T I EMT ML 0T A 3 2o 2 oL iy i 42 Hi
SRR 14 2 JE , TR X W iy BB 5 R B EMT (14 7
ARESH OB,

l. <& I 7 EGFR &k

EGFR & —Fh ik SRR B 3214, |32 50 A5 T ok 2 %
JUL 40 B L A BE Py IR 2 0 1 i 4H 28 LA A B BT A AL 2 A0 i
40% ~60% .7 NSCLC &35 7 7E EGFR BES LA B 5842,
ZIEE B EGFR 5 5 38 ff 5 8 AT, & W EGFR 3 & 1
b, SRR 1 20 0 0 AR IS G, 7 NSCLC i kA= & J' v
EFEEAE, 5 NSCLC (B BUSTEAEA ™

B b R PR B DR VRAT B T B I S R R S T
REPRIE AR H0 32 S A S U SO R AR H 12 3, B R DR 1
TEIE R 2 g LA AL T 0 HU , R A 1 EGFR 5 | iz oy
REFETH R UIRT OC ™) 0 b R 200 0 1) 5 2 o 55 R 4 K 3
B2 WORLRIREARLA . 1 B 1) BT ) S B 2R
1 BT 2 A 458 2 A 7 P 00 3o SR R AR 1 2 Ak
JE#E EGFR B3 (554 15 E- SR O M, B3 &
FIR = 25 3 305 Bl IR (2T B 40 1 B . club 40 431k 52
Ml A EAGE F M ARBE, S BUE F AN EUR
HFmgEdtle; A E-SEEOKENTRS S
EMT Y BRA A5 K6 00 027 i £ 2 3l L BUIG A b A R B,
W HE A Y % A K I T (epidermal growth factor,
EGF) Jz EGFR &3k /K -4 et Bt BB 8 T/, 2 5 T /<l



278

B EMT A

B BBz EGFR 2 1k 7K 5 B R o0 o 3 DA 5%
BEAE AN 55 5 sh ik 58 b EGFR B35 1k <08 R 40
sk MUCSAC 23k, (R0 KGR 4 0 o il EJEGFR
IS AT 755 CCL20 ,CCL17 \GM CSF [ 4 , Ak T 47 5E 4t
Ji Th2 41l EOS $R3E 338 bRz Tl 2 WA

W i i A0 T RE A E B A2 A ) SRR PR, R A
REANIE SRy B 14 G2 BV, , 38 T BB I 5k 2R S0 1 2 i £ I
PR o MG O I8 A8 174 A0 i 99 R £ 9% T e VT B A
HAR FEFM . H X B0 A B AR An o] 52 me i s R 8%
S e AL K8 20 L ) S B e RS TR AR B FE 3 B

(=) B 7 ek

T i P 118 — 42 5 FRT S AR AN S %o e i 114 % A R e AE T
X I i 5 il 98 1) A A s R — R AR T o T A B i £
Gy RIEDH " (45 - i B Ay -4 M 2K 11§ 33 (a disintegrin and
metalloproteinase 33, ADAM33) | M WEREEH 1 HEH 3
(orosomucoid 1-like protein 3, ORMDL3) | A 2& 5 41 s #1 R
(human leukocyte antigen, HLA ) | Jifg i 5t o bk B 2 B0 A o %
(thymic stromal lymphopoietin, TSLP) ,CCL17 .IL-17A \IL-17F |
B2 B FJif 2 Z Kk ( B2-adrenergic receptor, ADRB2) | H & H4h
4585 % 2 (mannose-binding lectin 2, MBL2) | Toll ££ %14 3
(toll like receptor 3, TLR3) £, 53¢ &b Kt PR iP5 3 4 W T 52 5
I8 18 e A TR AT ARG o BIFSE A B, TL-17 A Q85T 0 1 4
(reactive oxygen species, ROS) {5 5 i@ %, #0 #il B wk {2 #F
NSCLC i J ", R % §F 5 R W1, IL-17F JE K] 1763780
i 55 NSCLC XU g o¢, IL-17A F[H 1s2275913 i 5 5
NSCLC KR REARA G0 MLE5IE M A7, o3 A BRI B 5 4
Hh Ml R TL-17 B PR R 2 A8 A8 0 A TL-17 A 5 84
TFRTK, IL-1TF BRE B E AR E TS . A6
YR, ADRB2 {5 33K ] RS It s JR 35 16 A BUS R &% .
SWIWTFEFREH, ADRB2 Jk PR e 2K R 4000 1 /) Bl A5 75/ 24 i ol
AR i B, MBL2 B P R 8 T X 1s11003125C6
SR [H TR R AR i ) 2 6 RURE ™ . 5 A R I BF 9T & B, TSLP
TERTRAI R 3k, H5 Treg A0SR A 67, it
SRR Z RAEABITEUESE , H AT i JC 0 TSLP 5 il 515
AR UES o

W Wity 1 2 2 15 K 14 352 B SRR A AR S AF S8 AL X
B, R RS Z R R R A G, AR A R,
RAATEEZ L5 BT AL 27 8 R AR L . i T
S BA Z 350, AN RN Fh 4% 1 528 S 0K, W Wi 5 O il
I8 1) ik R 5 S ATy e AE R EAS TR A T BIE

=g

W i s 149 A i B2 S S P , 7 i S0 R AL il 888
RN 290 P S g DRI S 35 T e, L5 M i g ) R OGS
F o ERTER R W5 I 788 110 1 DA RIF 8 A 1 200 4l 3% 10 Wiy
3T A TR 0 5 I 14 53 S0 R s DR 2 75 A7 6, A i A 12 i
ST NI R AR E R R R FAAAE R B, EL = 22 5 3
it 988 2 T i 8 i PR T 58 A 2 3 o (L i 68 2 A A il g

WA 2025 4 31 % H3

XU T o, T RE S B PR RAE il T2 IR 5 Sk A
Ko AR ATBET 2 — 2 ANz Mg o0 B i 0 393 20 20, 1
figp 2 W Ao S8 TS, TR IR 3 iy 15 i g 147 T8 A A
LA AL , LA o X 2 g 5 M s O 2% ) PR, 35 3 6 PR 52
o

£ % x Wk

1 Siegel RL,Kratzer TB, et al. Cancer statistics,2025[ J]. CA Cancer J
Clin,2025,75(1) :1045.

2 He S,Xia C,Li H,et al. Cancer profiles in China and comparisons
with the USA ;a comprehensive analysis in the incidence mortality sur-
vival staging and attribution to risk factors[ J]. Sci China Life Sci,
2024,67(1) :122-131.

3 Shin YH,Hwang J,Kwon R, et al. Global, regional , and national bur-
den of allergic disorders and their risk factors in 204 countries and ter-
ritories , from 1990 to 2019 ; A systematic analysis for the Global Bur-
den of Disease Study 2019[ J]. Allergy,2023,78(8) :2232-2254.

4 Huang K, Yang T, Xu J, et al. Prevalence risk factors and management
of asthma in China:a national cross-sectional study[ J]. Lancet,2019,
394(10196) :407418.

5 Woo A,Lee SW,Koh HY,et al. Incidence of cancer after asthma de-
velopment : 2 independent population-based cohort studies[ J]. J Al-
lergy Clin Immunol,2021,147(1) :135-143.

6 Pirie K, Peto R, Green J, et al. Lung cancer in never smokers in the
UK Million Women Study[ J]. Int J Cancer,2016,139(2) :347-354.

7 Qu YL,Liu J,Zhang LX, et al. Asthma and the risk of lung cancer:a
meta-analysis[ J ]. Oncotarget,2017,8(7) :11614-11620.

8 Yu F,Xiao R,Li X, et al. Combined effects of lung disease history, en-
vironmental exposures,and family history of lung cancer to susceptibil-
ity of lung cancer in Chinese non-smokers| J|. Respir Res,2021,22
(1):210.

9 Huang JY,Jian ZH,Nfor ON, et al. The effects of pulmonary diseases
on histologic types of lung cancer in both sexes:a population-based
study in Taiwan[ J]. BMC Cancer,2015,15:834.

10 Jiang L,Sun YQ, Langhammer A, et al. Asthma and asthma symptom
control in relation to incidence of lung cancer in the HUNT study[ J].
Sci Rep,2021,11(1) :4539.

11 WA S Lvblm o Rk F U, LA E %% 5% 4 (2020
Fna) [J]. P 4 254z Fa vt R 28 & ,2020,43(12) :26.

12 Wang D, Li W, Albasha N, et al. Long-term exposure to house dust
mites accelerates lung cancer development in mice[ J]. J Exp Clin
Cancer Res,2023,42(1) :26.

13 Wang IJ,Liang WM, Wu TN, et al. Inhaled corticosteroids may pre-
vent lung cancer in asthma patients[ J]. Ann Thorac Med,2018,13
(3) :156-162.

14 Ge F,Feng Y,Huo Z, et al. Inhaled corticosteroids and risk of lung
cancer among chronic obstructive pulmonary disease patients:a com-
prehensive analysis of nine prospective cohorts[ J]. Transl Lung Canc-
er Res,2021,10(3) :1266-1276.

15 Liu SF,Kuo HC,Lin MC,et al. Inhaled corticosteroids have a protec-
tive effect against lung cancer in female patients with chronic obstruc-
tive pulmonary disease: a nationwide population-based cohort study
[J]. Oncotarget ,2017,8(18) ;29711-29721.

16 Raymakers AJN,Sadatsafavi M, Sin DD, et al. Inhaled corticosteroids
and the risk of lung cancer in COPD :a population-based cohort study
[J]. Eur Respir J,2019,53(6) :1801257.



17

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

2025 4F 31 % 3

Suissa S, DellAniello S, Gonzalez AV ,et al. Inhaled corticosteroid use
and the incidence of lung cancer in COPD[ J]. Eur Respir J,2020,55
(2) :1901720.

Li W, Wu Y, Zhao Y, et al. MTOR suppresses autophagy-mediated
production of 125 in allergic airway inflammation| J . Thorax,2020,
75(12) :1047-1057.

Ouyang L,Su G,Quan J, et al. Emerging roles and therapeutic impli-
cations of HDAC2 and IL-17A in steroid-resistant asthma[ J]. Chin
Med J Pulm Crit Care Med,2023,1(2) :108-112.

B, F AL, R IR LR M R R AT [T]. A
#H & R4 E,2024,30(5) :391-396.

Lea S,Higham A, Beech A, et al. How inhaled corticosteroids target
inflammation in COPD[ J]. Eur Respir Rev,2023,32(170) :230084.
Faiz A ,Pavlidis S,Kuo CH,et al. Th2 high and mast cell gene signa-
tures are associated with corticosteroid sensitivity in COPD[ J]. Tho-
rax,2023,78(4) :335-343.

FAZ B, RAT. 1%V [ F M g % B 5F MR 09 5 T B & B S0 ILAR
[J]. A& & 2 &,2023,29(5) :358-362.

Thomas D, McDonald VM, Pavord 1D, et al. Asthma remission : what is
it and how can it be achieved? [J]. Eur Respir J,2022,60(5):
2102583.

Arnold 1C, Munitz A. Spatial adaptation of eosinophils and their emer-
ging roles in homeostasis infection and disease[ J]. Nat Rev Immunol ,
2024 ,24(12) .858-877.

Jackson DJ, Akuthota P, Roufosse F. Eosinophils and eosinophilic im-
mune dysfunction in health and disease[ J]. Eur Respir Rev,2022,31
(163) :210150.

Du X, Li F,Zhang C,et al. Eosinophil-derived chemokine (hCCL15/
23 ,mCCL6) interacts with CCR1 to promote eosinophilic airway in-
flammation[ J]. Signal Transduct Target Ther,2021,6(1) :91.
Heaney LG, Perez de Llano L, Al-Ahmad M, et al. Eosinophilic and
noneosinophilic asthma:an expert consensus framework to characterize
phenotypes in a global real-life severe asthma cohort [ J]. Chest,
2021,160(3) :814-830.

Sibille A, Corhay JL, Louis R, et al. Eosinophils and lung cancer: from
bench to bedside[ J]. Int J Mol Sci,2022,23(9) :5066.

Ye L,Wang H,Li H, et al. Eosinophil peroxidase over-expression pre-
dicts the clinical outcome of patients with primary lung adenocarcino-
ma[ J].J Cancer,2019,10(4) :1032-1038.

Meng Y,Wang W,Chen M, et al. GBP1 Facilitates Indoleamine 2,3-
Dioxygenase extracellular secretion to promote the malignant progres-
sion of lung cancer[ J]. Front Immunol ,2020,11 ;622467.
Grisaru-Tal S, Rothenberg ME, Munitz A. Eosinophil-lymphocyte in-
teractions in the tumor microenvironment and cancer immunotherapy
[J]. Nat Immunol,2022,23(9) :1309-1316.

Li F,Du X, Lan F, et al. Eosinophilic inflammation promotes CCL6-
dependent metastatic tumor growth [ J]. Sei Adv, 2021,7 (22):
eabb5943.

He LX,Deng K, Wang J, et al. Clinical subtypes of neutrophilic asth-
ma:a cluster analysis from australasian severe asthma network [ J]. J
Allergy Clin Immunol Pract,2024,12(3) :686-698. e688.

Zhang M, Qin H, Wu Y, et al. Complex role of neutrophils in the
tumor microenvironment; an avenue for novel immunotherapies[ J ].
Cancer Biol Med,2024,21(10) :849-863.

Xiong S,Dong L, Cheng L. Neutrophils in cancer carcinogenesis and
metastasis[ J ]. J Hematol Oncol ,2021,14(1) ;:173.

Zhang L,Yi H, Chen ], et al. Neutrophil extracellular traps facilitate

A549 cell invasion and migration in a macrophage-maintained inflam-

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

279

matory microenvironment[ J]. Biomed Res Int,2022,2022.8316525.
Wang H,Kim SJ,Lei Y, et al. Neutrophil extracellular traps in homeosta-
sis and disease[ J . Signal Transduct Target Ther,2024,9(1) :235.
Wang Y, Liu F,Chen L, et al. Neutrophil extracellular traps ( NETs)
promote non-small cell lung cancer metastasis by suppressing IncRNA
MIRS03HG to activate the NF-kB/NLRP3 inflammasome pathway
[J]. Front Immunol ,2022,13:867516.

Ortiz-Espinosa S, Morales X, Senent Y, et al. Complement C5a in-
duces the formation of neutrophil extracellular traps by myeloid-de-
rived suppressor cells to promote metastasis| J |. Cancer Lett,2022,
529.:70-84.

Wilson AS,Randall KL, Pettitt JA, et al. Neutrophil extracellular traps
and their histones promote Th17 cell differentiation directly via TLR2
[J]. Nat Commun,2022,13(1) :528.

Enweasor C, Flayer CH, Haczku A. Ozone-induced oxidative stress
neutrophilic airway inflammation and glucocorticoid resistance in asth-
mal[ J]. Front Immunol ,2021,12:631092.

Akdis CA, Arkwright PD, Briiggen MC, et al. Type 2 immunity in the
skin and lungs[ J]. Allergy,2020,75(7) :1582-1605.

Huang Y,Li X, Zhu L, et al. Thrombin cleaves I1L-33 and modulates
IL-33-activated allergic lung inflammation[ J]. Allergy,2022,77(7) .
2104-2120.

Spits H, Mjosberg J. Heterogeneity of type 2 innate lymphoid cells
[J]. Nat Rev Immunol ,2022,22(11) :701-712.

FHE RAR. R TR WAL B A A € 2 o T B K A
LA mpasiEe X 7 (1] ERERKXF FR,2020,45(2):
268-273.

Ma Q. Pharmacological inhibition of the NLRP3 inflammasome : struc-
ture molecular activation and inhibitor-NLRP3 interaction [ J ]. Phar-
macol Rev,2023,75(3) :487-520.

Blevins HM,Xu Y, Biby S, et al. The NLRP3 inflammasome pathway :
a review of mechanisms and inhibitors for the treatment of inflammato-
ry diseases[ J]. Front Aging Neurosci,2022,14:879021.

Fu Y,Huang FY,Dai SZ, et al. Penicilazaphilone C alleviates allergic
airway inflammation and improves the immune microenvironment by
hindering the NLRP3 inflammasome [ J ].
2024,175:116788.

Zhang S,Fan Y,Qin L, et al. IL-1@3 augments TGF-B inducing epithe-

Biomed Pharmacother,

lial-mesenchymal transition of epithelial cells and associates with poor
pulmonary function improvement in neutrophilic asthmatics[ J]. Re-
spir Res,2021,22(1) :216.

Lu HF,Zhou YC,Hu TY,et al. Unraveling the role of NLRP3 inflam-
masome in allergic inflammation ; implications for novel therapies[ J ].
Front Immunol,2024,15.1435892.

Sharma BR, Kanneganti TD. NLRP3 inflammasome in cancer and
metabolic diseases[ J]. Nat Immunol ,2021,22(5) :550-559.

Ju M,Bi J,Wei Q,et al. Pan-cancer analysis of NLRP3 inflammasome
with potential implications in prognosis and immunotherapy in human
cancer[ J |. Brief Bioinform,2021,22(4) ;bbaa345.

Duan S, Wang N,Huang L, et al. NLRP3 inflammasome activation in-
volved in LPS and coal tar pitch extract-induced malignant transforma-
tion of human bronchial epithelial cells[ J]. Environ Toxicol ,2019 ,34
(5) :585-593.

Wang S,He H, Qu L, et al. Dual roles of inflammatory programmed
cell death in cancer:insights into pyroptosis and necroptosis[ J]. Front
Pharmacol ,2024 ,15 . 1446486.

Varricchi G, Ferri S, Pepys J, et al. Biologics and airway remodeling in

severe asthma[ J]. Allergy,2022,77(12) :3538-3552.



280

57

58

59

60

61

62

63

64

65

Sun Y,Ma L. A milestone in epithelial-mesenchymal transition[ J ].
Nat Cell Biol,2024,26(1) :29-30.

Mottais A, Riberi L, Falco A, et al. Epithelial-mesenchymal transition
mechanisms in chronic airway diseases:a common process to target?
[J].Int J Mol Sei,2023,24(15) :12412.

Tabei Y, Nakajima Y. IL-1B-activated PI3K/AKT and MEK/ERK
pathways coordinately promote induction of partial epithelial-mesen-
chymal transition[ J]. Cell Commun Signal ,2024 ,22( 1) :392.
Hellings PW, Steelant B. Epithelial barriers in allergy and asthma
[J].J Allergy Clin Immunol ,2020,145(6) :1499-1509.

Heijink TH, Kuchibhotla VNS, Roffel MP, et al. Epithelial cell dys-
function,,a major driver of asthma development[ J]. Allergy,2020,75
(8) :1902-1917.

Qin L, Yue J,Guo M, et al. Estrogen Receptor-a Exacerbates EGF-In-
ducing airway remodeling and mucus production in bronchial epitheli-
um of asthmatics[ J]. Allergy Asthma Immunol Res,2023,15(5):
614-635.

Jia Z, Bao K, Wei P, et al. EGFR activation-induced decreases in
claudinl promote MUCSAC expression and exacerbate asthma in mice
[J]. Mucosal Immunol ,2021,14(1) ;125-134.

Liu MJ,Gao FS,Liu YQ,et al. EGFR plays an essential role in lipopo-
lysaccharide (LPS)-induced MUC5AC hypersecretion in human bronchi-
al epithelial cells[ J]. Allied Academies,2018,29(11) :2523.
Kuchibhotla VNS, Jonker MR, de Bruin HG, et al. Inhibition of B-

catenin/ CBP signalling improves airway epithelial barrier function and

66

67

68

69

70

71

72

73

74

WRISGHEERGE 2025 48 531 % 5534

suppresses CCL20 release[ J]. Allergy,2020,75(7) :1786-1789.

Kim KW, Ober C. Lessons learned from GWAS of asthma[ J]. Allergy

Asthma Immunol Res,2019,11(2) :170-187.

Liao H, Chang X, Gao L, et al. IL-17A promotes tumorigenesis and

upregulates PD-L1 expression in non-small cell lung cancer[J]. J

Transl Med,2023,21(1) :828.

R, REE, R, F.IL-17 LA % Stk 5 3k B 8 K e 49

XA [T]. B E R B % 4 &,2019,37(2) :4-7.

Liao T,Fan J,Lv Z, et al. Comprehensive genomic and prognostic a-

nalysis of the IL-17 family genes in lung cancer[ J]. Mol Med Rep,

2019,19(6) :4906-4918.

Ji L,Xu F,Zhang ], et al. ADRB2 expression predicts the clinical out-

comes and is associated with immune cells infiltration in lung adeno-

carcinomal J . Sci Rep,2022,12(1) ;15994.

Wang Z,Li X,Chen H,et al. Decreased HLF expression predicts poor

survival in lung adenocarcinoma [ J ]. Med Sci Monit, 2021, 27 .

€929333.

Fnu T,Shi P,Zhang W, et al. Sympathetic neurons promote small cell

lung cancer through the B2-Adrenergic Receptor[ J]. Cancer Discov,

2025,15(3) :616-632.

X o I, 04R B, S MBL2 S SR 45 B 5 2 A B K R I

agem )] 16 RE32 R 2 %4 %,2020,13(1) :14-15.

R BE T, FTSLP A RAR P RA AL L5 AT %

T tmpeegAn & [ J]. B KK ,2010,37(3) :126-130.
(2025-01-02 #c A5 2025-03-28 #4m=7)

(k#5274 W)

£ % 3wk

Ma DB, Zhang H, Wang XL, et al. METTL3 aggravates cell damage
induced by Streptococcus pneumoniae via the NEAT1/CTCF/MUCI9
axis[ J]. Kaohsiung J Med Sci,2024,40(8) :722-731.

BIRAL, %P F, 304 J, . TLR2 F= NOD2 /24 3% & #) &) 5k o4 A
KR ¥ e RA[T]. EFART A& E,2015,44(3) :77-80.

Yang Y, Yao Z,Zhang J, et al. Inhibiting peptidoglycan hydrolase alle-
viates MRSA pneumonia through autolysin-mediated MDP-NOD2
pathway[ J]. Infect Drug Resist,2024,17:1231-1242.

Zhang L., Yan HL., Wang H, et al. MicroRNA (miR) 429 promotes in-
flammatory injury by targeting kruppel-like factor 4 ( KLF4) in neo-
natal pneumonia[ J|. Curr Neurovasc Res,2020,28(1) ;1-10.

Zhang Y, Zhu Y, Gao G, et al. Knockdown XIST alleviates LPS-in-
duced WI-38 cell apoptosis and inflammation injury via targeting miR-
370-3p/TLR4 in acute pneumonia[ J]. Cell Biochem Funct,2019,37
(5) :348-358.

A R, 04, 5. Kt dE %A RNA NORA %0 fis % 48
504 WU R S B B g LR T AR A e AL A R D] At
425 EE 4 E,2023,29(4) :332-336.

Zhao M, Chi Z,Pan X, et al. Economic evaluation of nemonoxacin,
moxifloxacin and levofloxacin in the treatment of early community-ac-
quired pneumonia with possible pulmonary tuberculosis[ J]. Int J En-
viron Res Public Health,2022,19(8) :4816-4826.

Zeng H,Zhou Y, Liu Z, et al. MiR-21-5p modulates LPS-induced a-
cute injury in alveolar epithelial cells by targeting SLC16A10[ J]. Sci
Rep,2024,14(1) :11160.

Gatera VA, Lesmana R, Musfiroh I, et al. Vitamin D inhibits lipopo-
lysaccharide (LPS)-induced inflammation in A549 cells by downreg-
ulating inflammatory cytokines[ J]. Med Sci Monit Basic Res,2021,

12

13

18

27:€931481.

JAAT, Z= R Ak, & Jh. miR-1247-3p ¥e1& SFTPC K H 2t LPS # 564
F L e R an R AR 6 e [ )] b B Tk B 4 & ,2020,23
(6) :573-579.

T £ R A ST A 0 W R S ST 2
EAR[D]. A EHKE,2013:1-55.

Zhu J,Qiu J, Chen K, et al. Tea polyphenols and levofloxacin alleviate
the lung injury of hepatopulmonary syndrome in common bile duct
ligation rats through Endotoxin -TNF signaling[ J]. Biomed Pharma-
cother,2021,137(1) :111263-111273.

Xiong X,Dou J,Shi J,et al. RAGE inhibition alleviates lipopolysac-
charides-induced lung injury via directly suppressing autophagic ap-
optosis of type II alveolar epithelial cells[ J]. Respir Res,2023,24
(1) :24.

Bk R, KA. AARA T RA LG 677 Lk
it 45 4797 2 B 3F TNF-o IL-10 #= [L-18 R-F ey [J]. + B &
FRAFR,2015,28(4) :451453.

BEE ERL HR,F RARSMR EF B ERA ML A
FARFEFHI]. A E L TR E,2023,29(6) :455-458 ,464.
Ni G,Chen Y,Wu F,et al. NOD2 promotes cell proliferation and in-
flammatory response by mediating expression of TSLP in human air-
way smooth muscle cells[ J]. Cell Immunol,2017,312(1) :3541.
Wang G, Fu Y, Ma K, et al. NOD2 regulates microglial inflammation
through the TAKI-NF-«kB pathway and autophagy activation in murine
pneumococcal meningitis[ J]. Brain Res Bull ,2020,158(1) :20-30.
Hommes TJ,van Lieshout MH, van’t Veer C, et al. Role of nucleo-
tide-binding oligomerization domain-containing (NOD) 2 in host de-
fense during pneumococcal pneumonia [ J]. PLoS One, 2015, 10
(12) :e0145138-e0145148.

(2021-01-18 A% 2025-03-05 5= )



i 1 WENEGS e VEE AL
AL REEE A Y TE W i o 1) £ TE il v 4
BN RE EOS NG 2 BUGRE S i PRI 2, 3-XUN
JS2, TEBEN R AL R G, i
HEOCEEN, WEEE AN 2, (et
1R R I G R AT
PE T 4 A 55 2,
T ) R A A
M1 B A B R
Ji, 6 i BOR Ok B
[32]0
SRRE ez}l SRR B R A AT T 4 (35 36
T8 JAE (A% 04 BRI R A 4 i A
g IR Y i
e ) R A R
ILC2 B IL-4. IL-5. IL-9.  HLHIBFFECD, AT
IL-13 4+, it 57 % 83 40 A 1L m K P
RIERRE, MESER  ILC2 & MiE TG A E
RSP, JRBERGIR W O fa R N FE e,

EE

A

S8 b 2 EGFR ik

B K 5 kA

NLRP3 #E/MA

EMT

EGFR

IL-17A 3K

AT AR

it MAPK 15 5 i 1
AR ET-p R
O VS (< N oy 4
EMTIL,

Wi Sl B EMT
WK, e EES
EHEM, FEMIEE
B%[SO]Q

EGFR mi&izE k&1
AE F A5 25 D) AH OG0, |
WA B KA M
MUCBAC £ik, {R#khh
WA e %R
CCL20 . CCL17 .
GM-CSF m7=4, ¥am
SR, Th2 4Hf1. EOS
BEESE L, InE
I 2 AL G EeS

W% iy 5 Sk JEE [

Wos 2 AR =R
Tl R4 L A/ 1 2K 1
fig 1/2 {5 5@8%, TM
E-#5 558 (K, BEIR
YHARIFDRE PR, 2 5 e
2 L 3 5 S e R R
53],

5 iR mg 25 1% . EGFR
A 98 T 40 B 1 T
B VIR BT,

EGFR 3Rz K P14 2%
A G5 EGFR 15 518
FH T, & EGFR
EEVEM, R
Mok K. A, fE
NSCLC HJkA4 K
EHELZEMH, 5 NSCLC
B TG A7 AE AR DG

[59]

IL-17A s i S S
SIS, ME AN, {2
# NSCLC it @67,




IL-17F ®:H

ADRB2 JL[X|

MBL2 %:[(H

TSLP L[

W i 5y ki ]

W i 5y ki PR

W i 5y k3 PR

W i 5y k3 K]

IL-17A JE:[H rs2275913
£ 5 NSCLC R[4
[EPRR

IL-17F 3 [X] rs763780 iz
%5 NSCLC KU i
;ﬁ%[es}o

ADRB2 =315 £ fifi i
I S AR TS R
[0, ADRB2 3 [K k%
A /N BRBE AL /N2
it £E K72

MBL2 k[ 5 3 7 X
rs11003125CG & [K]
Wee KK it 8 10 R IR I
[73]O

TSLP fEfifm AR i
Fik, H'5 Treg 413k
el DIES PRI




	20250317.pdf
	附件王东苑.pdf

