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Abstract: Chronic obstructive pulmonary disease (COPD) and lung cancer are related diseases. The incidence rate and
death risk of non-small cell lung cancer are increased due to the presence of COPD. COPD is often accompanied by chronic
diseases, and among the many chronic complications of COPD, lung cancer is one of the most important causes of death.
Gene expression and genetic susceptibility, epigenetics, smoking, epithelial mesenchymal transition, chronic inflammation,
and oxidative stress damage are common triggering factors for these two diseases. Abnormal inflammatory immune responses
play a role in the occurrence and development of both diseases. During the immune response, the tumor microenvironment
gradually forms, which is conducive to angiogenesis and immune suppression, ultimately leading to tumor cells evading the
immune system and forming tumors. This paper provides a review of abnormal immune responses in COPD combined with
lung cancer.

Keywords: chronic obstructive pulmonary disease; lung cancer; macrophages; neutrophils; lymphocytes; immune mechanism
OHIS AHIE SRR MRS T 2

IR LS £ E AT R A BT B, B | S ERa

FEIVRI A RIPET A EMETE ETHOBT. TR o ephmpetoim S0, B
PRI, RSB Z IS, BNRR: ) e onger s, fZoiamt. B il
COPD H Bl A TR SN LS EE 9 53— Tiie T o .
R R T D COPD ity TERIRIRE SR, AN -2 % 5 Fia
BRE A DR, JESh. fafEIATIE COPD & i FROBES | I A . X g 28 S A 7 COPD
A B R, s CopD g VB Z G THCR. Bln, MOESREER T KB
SR A R A IR TR . T S LA S B, (NF-KB) {EM: 50 SEHLR 2 FE e e ¥, B
SRS, I IEA S R ) Bk s e 20N NF-KB/ & FRERRRAG 2A ROfE(CITERTE [ IBHRIE& (2
R RS ZIEE . SRR, e EENERORREAIAE R P BN R AR T A R AT A

T G e AR AN S e A O TR I A A . R DU B Y
EETER AR ERENIER Y, Wifks )t CoOPD B
MRS TR AR, KA T RO IR R &R

60

DTG HAAL 9 PR AR = B E AT (TAM) |, MOfn{dit
JivRE Bt AR RS 1) TAM 4520 M1 BRI M2 A 7)) M1 Y
Z 51 Th 4RI G R R 2 AR A K, M2 2



EHDLEF6E3H

ISSN: 2661-4499(Print)

DR A ) BRI IR ATE . RIRRIEERS . B
WFFTiRkig, FZhEEIE R MM IREF1 COPD B M X il
ERX NEEAROEES AN, LU M2 BAES,
M2 BRI T Th2 A F-an B 4mlEn-& 4. Bl
T-CCL22 % ¥, H#RHIRE, £ TAM Dl M2 Bh %, X
Tori COPD B W EREARi % A= TR AL S, ] REfEdt
PRI A R . F HERE i A S B a5 O ki,
PP R, BV COPD B A BHIEAN S
fiEe FFRAB NINTGEAR . SISE IR . btk
COPD /N AEI BT T 42 & WF5T, LR IAE R COPD
BER/NSET ML IEZ, M2 DY, [, SR
HEVER MG Tl ) M2 28, K, $1%F COPD fEH)
I g 4T i 2 AR A T AR IR T/ K SRR T B W E MO PR . A
YHE. ERRERTAITSIE, A =4 REB RPN H
RAmEINTEE O R . o, B MR TAM [9ERA, FefiTa]
BERENS 5 | 5 H MR IR A2 Ji RO IR 5 3 2 41 Bebeg ik Je
FOIRES . Hk, BHIE TAM RISEEAE—/NELERIATT SRIE,
AL BE 1 AR R A R AOSREE , M S
AR ER . 5, #5B TAM Rl aeriarT
TR, RO BERE TAM FOECR, B TR LSS5 Hx A
TR IHEENER . XS MBI SR & T
FEIATT RO SR T B 1
2 HERT 2 e

COPD i A% R A IR U Ml A S SaE i
HEGE RN S A0 E N s . iR IR R
BhRFEENERMIETE, ST aERRT - Bt
rhE b R ST AR AR A R RO 8%, BvRa AR e A 2 0
29 N1RIFIN2 2, B gk e 4mit o] R R B A& P Rsa A
FHRRRITIRE, (B rU2 el TrT IR T 4t A,
IR R . BIAn{ERBIiE e AT T Hh R R ARl A
HERERARERR, BRI REIRT &SRR eE
ek AR M, Phirschke C 25 U2 @yt o N S2 06
UEEAR AR R amle, T S R R AR A rRa it
(AR AN . (REFRR R R A K, —8k
TEFINR, BRT MR AR EESN, Rk 4R e RN Y
FREMIE STEA Y. Sody &5 AfE Fl/NR AR PER AR 5 H
RRRG BN, bk A AR TR EL e e PN el e A BBl X3 s
M RBLHE AR TR W i VN R B R 2m i
5 CD8+t Al & IEAE AR R A (A 26 'Y, RKARGL
% B e e B E P, YA EE R R AR
IO, HP= AT -y 19 T AN s S Bk S B
A%, AN CDS+T 4l fE Bt A RN, TS
RIATT AR NIRRT TR I TR RIS, PRk Skl
Hoh sz A S RETRNIZE 1%, 4Bl R e s 1Y,
T P A el BRg R E RS R — R T 5 | D ROTRIT 151250

FAMUIR -2 2 iR rEdsthl R R A e R B FP S T 2
VEF, fo RSN -4k 2 IF1aST 3 ) anihm i 1
ARG IEAE AT U7 i B 0 Ib Bl 55 40 A 7= A s 44T
ST (G-CSF) , m]fih Janus B GBS - (5
SHESFEFEER T 3 55138, SRR NMleimEL &
Rz - TR M, SN, G-CSF ] BELE IRE (R g
R5Z5y IR, T SRR B AR AR Fh R AR B
JEMEANHIAING, R kIR RO A fa s HIEAE U
FAHT G-CSF HifA7iE™h G-CSF nJ B 1E Fh ke 4R £ e (S ER
IR R,

3 B it E 4R

B 4ffuls: TSRS, BEADUR Rk niam T 40
[t Rs s S, WrEARETI: B it s e fad.
B 40152 B1 #0 B2 ZHfifl, B1 ARSI K MEIVER;
B2 iy 2 SR o R A T Ih6E. Hong X &5 P 48,
COPD B FEAEINE, SMNEMF B 41 E S B
FE%, SECRE IR IIRERT . Kk, BEEX—H
B RE 12 NP, ESNE IR RIRIESE COPD B 152
SEEKARAS, B 4R B Y, ke B
MIRRIREIRATRES B MRS FINMAAZE 55 Patel AT 1Y
WFovaREH, FHRIRE RENSRIEITZHZA b B iRER g,
IXFEHR AT EES B ARG R T I0E = BB,
B 4HMEE IR D 5 SR —E R . TR R
J7TH, (8 B A AR AT DRI A A R R v XU AR
o CD20 fRAKZAR A M SR MR Fred A R Y SeR 3 7 T A
P ify CD19+IL-10+B 4315 CD25+ 7T T 4w %
AR AR > MR IEAR . B IR A0H iR A A 9
T B sk, B AIRFa S AR E R R A
LHURT IR R ERRR, MR . BYBINImE . 4ni
R IEAAERIES5 R R . B il oz S a2
Hofir, HEZEDIRER B IR L E RN . SR,
RIS SY . B ANt nTREA SAECRIP I AT 0038 KN
A ] BEIE T RES AN K CD4+ F1 CD8+T 4 [ 17 2 fieiit
JEAIEREERE BY, 20 B i aTiRoR, R E N e
PN BA 175 30 B 4Ei SR IRE ), X—H R AT RE
5 T 40 [ R A %o FEFE 5 miR-3473b 405,
JifiEs B 4Hi SR ERIG AR E T B, X —KINR,
T N AR AN SRR O S NAMA AR D miR-3473b #K,
AU R /D B AN eI SRS, Mt vl RERR B
TRIEIRTT BT
4 T kB 28 A

1E COPD B FHSEAEIEE, CD4+T 4fuii=hE<
2 PRFA A A B 0 B, U E) T 4RiE A 5y
B¢ Thl A1 Th2, 5 MAAEL, COPD F % Thl A1 Th2
larsREIn. 73 AR/ Nl e R A SR gY, HoAr 50

61



EHDLEF6E3H

ISSN: 2661-4499(Print)

I #EF COPD, PF{l T VEECR 5+ COPD 4% Akt & & Al
AN il sh il ooy == o [o1] S P SN AN 25 s =1 [ 5 %2)
R AN A AR S S Thl gl et feag . BJ COPD &
FAE COPD 2Nz 2 b 2RI ISR Y Th /- H099% .
EHEZEFRLR, —#5% COPD £& 714 Thl &
WERERTRE A, HA “TE -v” WEEREHEIERA]
DL R 0T 05T pd1 1A9T R BT, Thi 4R 3] f B s
S T B S E N, T Th2 ZH M EL RS0 1
TR RN Y,

Th17 IR SN (e % s v, iR T T 405E (Tregs )
PATHURIER P, vhIEYL P (IRFFTIESE: COPD & E/N
e S, DICEE BN ife B M iE R A
FR, Th17 4RfEAR R T8 b KSR SRR AL 2
I B E S S FIETERA, Xeaminth ] sE A
FIEHA B TR . Th17 4RI A B E R R
HMEAORE D, (HIB T BIE R AENE . (23t T 4Rl A R X
BRIV A CD8+ T 4RI R e, RIEELEHST
PRg Gy iz B, Treg 40, XFRERME T 40HEFT B 4HAAY
DIRe#tATIRES, Mifn Sl G i A EE . fErtd
FErh, CLFIBHEETRINT- 3 (Foxp3+) VBN HR RS
KT, B2 TEXREENER. T ® %8, Foxp3+
Tregs FI MR ZE TR SR R il S HRE R IOMRE, H
HERrEmENTEHAR. £33 2T REm T B2
KIN Treg/Th17 H A SRR A A . & REA BRI EL.
Chandnani N %5 P W53 45 HY,  JE/)Nm i At 2 M A i
Th17 1 Treg ANfEAE 2 EL F AT, (R RERE Foxp3 IR
BIAZAAHEIULSZAK vt (RORyt) IR i, fE(R4
YRR T AR B (b AR R T - B IOEAEE R, RORyt ff)
Feikit— g, 1] Foxp3 [UFA M IDRENISZ 2] —EBRE],
MIIFEL Th17/Treg Z IR THE . FEMIrERE & £
A% R AR AT B e E

CD8+ Al A EiF e s, hT RIS
TSR B R E, CDS+T Rl I S s Al
TORIIFHE (ERRFHSET 2R (PD-1) , (KT -y /=
A=) P TR e, CD8+ 4Rl EIRBIHS R E &
i 1 K51 230 MRbURE S, %S RiE LR
FEPESET 2/ - fifk 1 (PD-L1) #9321k, Mififi% PD-1/
PD-L1 g0 ™, it & H ARSI COPD HyE/ T
i i FR (2B 43547, Biton 25291 COPD /™ EARE 5
IiEgi=iE CDS+T Ak R IEARE, ROATES H: COPD 1
e/ Nt 2B Y CDS+ 4Rt PD-1 1 ¢ ZHff s BR 2
P4 FAERIRG 2 (45 R0 3 (TIM3 ) FY k155 B, PD-1
A TIM3 TEAES t 4RI IR AR, thasi A RAE
/Nl « A DD RETE AR R PR

5%t
JRUE COPD Frfifies & M5 IR P45 %, {H7E COPD

62

SN, TIpsiles A R r R FSREE IR D R A 0%

AR AR e B PR FR HIRTT SRR A S B AP R 18

NF-kB {55 A RE{ENT -2 (S F T COPD Al & fe iy %

S RE . MK S, COPD FEUREM I

MM EARAE, BRI R R LR 5, 4

AMESNETT, HHEEE 2R GG IR (e A O R s 4

ffl. SEUTHL T M COPD & R NI A F R E, DI

T b & TR A RS MR COPD B35 i R RE R e

MRS, AR REIRBH SRR KRS ARHTIS -

ST

[11 Zhou C, Qin Y, Zhao W, et al. International expert consensus
on diagnosis and treatment of lung cancer complicated by
chronic obstructive pulmonary disease[J]. Transl Lung Cancer
Res,2023,12(8):1661-1701.

[2] Mark N M, Kargl J, Busch S E, et al. Chronic Obstructive Pulmonary
Disease Alters Immune Cell Composition and Immune Checkpoint
Inhibitor Efficacy in Non-Small Cell Lung Cancer[J]. Am J Respir Crit
Care Med,2018,197(3):325-336.

[3] Meybodi S M, Farasati F B, Pourmolaei A, et al. Immune checkpoint
inhibitors promising role in cancer therapy: clinical evidence and
immune-related adverse events[J]. Med Oncol,2023,40(8):243.

[4] SunF, Xiao Y, Shapiro S D, et al. Critical and distinct roles of cell type-
specific NF-kappaB2 in lung cancer[J]. JCI Insight,2024,9(4):¢164188.

[5] Liang Z W, Ge X X, Xu M D, et al. Tumor-associated macrophages
promote the metastasis and growth of non-small-cell lung cancer
cells through NF-kappaB/PP2Ac-positive feedback loop[J]. Cancer
Sci,2021,112(6):2140-2157.

[6] Zhang L, Ludden C M, Cullen A J, et al. Nuclear factor
kappa B expression in non-small cell lung cancer[J]. Biomed
Pharmacother,2023(167):115459.

[7] Liu H, Yao M, Ren J. Codonopsis pilosula-derived glycopeptide
dCP1 promotes the polarization of tumor-associated
macrophage from M2-like to M1 phenotype[J]. Cancer Immunol
Immunother,2024,73(7):128.

[8] Almatroodi S A, McDonald C F, Darby I A, et al. Characterization
of M1/M2 Tumour-Associated Macrophages (TAMs) and Thl/
Th2 Cytokine Profiles in Patients with NSCLC[J]. Cancer
Microenviron,2016,9(1):1-11.

[91 Zheng X, Sarode P, Weigert A, et al. The HDAC2-SP1 Axis
Orchestrates Protumor Macrophage Polarization[J]. Cancer
Res,2023,83(14):2345-2357.

[10] Ma H, Zhang Z, Hu Q, et al. Shedding light on macrophage
immunotherapy in lung cancer[J]. J Cancer Res Clin
Oncol,2023,149(10):8143-8152.

[11] Gungabeesoon J, Gort-Freitas N A, Kiss M, et al. A neutrophil
response linked to tumor control in immunotherapy[J].

Cell,2023,186(7):1448-1464.



EHDLEF6E3H

ISSN: 2661-4499(Print)

[12]

[13

—

[14]

[15

[k}

[16

[}

[17

—

(18]

[19

—

[20]

(21]

[22

—

(23]

Pfirschke C, Engblom C, Gungabeesoon J, et al. Tumor-Promoting
Ly-6G(+) SiglecF(high) Cells Are Mature and Long-Lived
Neutrophils[J]. Cell Rep,2020,32(12):108164.

Sody S, Uddin M, Gruneboom A, et al. Distinct Spatio-Temporal
Dynamics of Tumor-Associated Neutrophils in Small Tumor
Lesions[J]. Front Immunol,2019(10):1419.

Lei Q, Zhen S, Zhang L, et al. A2AR-mediated CXCLS5
upregulation on macrophages promotes NSCLC progression via
NETosis[J]. Cancer Immunol Immunother,2024,73(6):108.

Kargl J, Zhu X, Zhang H, et al. Neutrophil content predicts
lymphocyte depletion and anti-PD1 treatment failure in NSCLC[J].
JCI Insight,2019,4(24):¢130850.

Gentles A J, Newman A M, Liu C L, et al. The prognostic
landscape of genes and infiltrating immune cells across human
cancers[J]. Nat Med,2015,21(8):938-945.

Armstrong A J, Geva R, Chung H C, et al. CXCR2 antagonist
navarixin in combination with pembrolizumab in select
advanced solid tumors: a phase 2 randomized trial[J]. Invest New
Drugs,2024,42(1):145-159.

Zhu L, Li X J, Gangadaran P, et al. Tumor-associated macrophages
as a potential therapeutic target in thyroid cancers[J]. Cancer
Immunol Immunother,2023,72(12):3895-3917.

Hartupee C, Nagalo B M, Chabu C Y, et al. Pancreatic cancer
tumor microenvironment is a major therapeutic barrier and
target[J]. Front Immunol,2024(15):1287459.

Hong X, Xiao Z. Changes in peripheral blood TBNK lymphocyte
subsets and their association with acute exacerbation of chronic
obstructive pulmonary disease[J]. J Int Med Res,2023,51(6):30006
05231182556.

Kim M S, Kim D S, Yuk H J, et al. Siraitia grosvenorii Extract
Attenuates Airway Inflammation in a Murine Model of Chronic
Obstructive Pulmonary Disease Induced by Cigarette Smoke and
Lipopolysaccharide[J]. Nutrients,2023,15(2):468.

Patel A J, Khan N, Richter A, et al. Deep immune B and
plasma cell repertoire in non-small cell lung cancer[J]. Front
Immunol,2023(14):1198665.

Ang Z, Paruzzo L, Hayer K E, et al. Alternative splicing of its 5’-
UTR limits CD20 mRNA translation and enables resistance to CD20-
directed immunotherapies[J]. Blood,2023,142(20):1724-1739.
Galasso L, Cerrito L, Maccauro V, et al. Hepatocellular Carcinoma

and the Multifaceted Relationship with Its Microenvironment:

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Attacking the Hepatocellular Carcinoma Defensive Fortress[J].
Cancers (Basel),2024,16(10):1837.

FETE SN S miR-3473bHE FINF- « B fififa 4t
FE N BANRU AR SR [T]. 5 e 24,2023,38(6):871-875.
Lin M, Huang Z, Chen Y, et al. Lung cancer patients with chronic
obstructive pulmonary disease benefit from anti-PD-1/PD-L1
therapy[J]. Front Immunol,2022(13):1038715.

Su S, Chen F, Lv X, et al. Predictive value of peripheral
blood biomarkers in patients with non-small-cell lung cancer
responding to anti-PD-1-based treatment[J]. Cancer Immunol
Immunother,2024,73(1):12.

Shang Q, Yu X, Sun Q, et al. Polysaccharides regulate Th1/Th2
balance: A new strategy for tumor immunotherapy[J]. Biomed
Pharmacother,2024(170):115976.

Thomas R, Qiao S, Yang X. Th17/Treg Imbalance: Implications in
Lung Inflammatory Diseases[J]. Int J Mol Sci,2023,24(5):4865.

VP IEHL.COPDE TR & AN RRHIE M A D PE TR K
PR AR R RD]#T S 12 B BE.2019.

Zhu J, Li Z, Chen J, et al. A comprehensive bioinformatics analysis
of FOXP3 in nonsmall cell lung cancer[J]. Medicine (Baltimore),2
022,101(50):e32102.

Cui H, Wang N, Li H, et al. The dynamic shifts of IL-10-producing
Th17 and IL-17-producing Treg in health and disease: a crosstalk
between ancient “Yin-Yang” theory and modern immunology[J].
Cell Commun Signal, 2024,22(1):99.

Chandnani N, Mandal A, Gupta I, et al. Association of Wiskott-
Aldrich syndrome protein (WASp) in epigenetic regulation of B
cell differentiation in non-small-cell lung cancer (NSCLC)[J]. Med
Oncol,2023,41(1):28.

Mariniello A, Tabbo F, Indellicati D, et al. Comparing T Cell
Subsets in Broncho-Alveolar Lavage (BAL) and Peripheral Blood
in Patients with Advanced Lung Cancer[J]. Cells,2022,11(20):3226.
Puyalto A, Rodriguez-Remirez M, Lopez I, et al. Trametinib
sensitizes KRAS-mutant lung adenocarcinoma tumors to
PD-1/PD-L1 axis blockade via Id1 downregulation[J]. Mol
Cancer,2024,23(1):78.

Biton J, Ouakrim H, Dechartres A, et al. Impaired Tumor-
Infiltrating T Cells in Patients with Chronic Obstructive Pulmonary
Disease Impact Lung Cancer Response to PD-1 Blockade[J]. Am J
Respir Crit Care Med,2018,198(7):928-940.

63



