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Abstract: The incidence and mortality of chronic obstructive pulmonary disease (COPD) and lung cancer are
increasing year by year, which are causing massive social and financial burdens around the world. An increasing
number of investigations indicate the possibility of COPD transforming into lung cancer. The pathogenesis of
these two diseases have some common aspects, such as epithelial-mesenchymal transition, chronic inflammation,
DNA damage, impaired immune system, oxidative stress and tumor angiogenesis, which are heavily complicated.
This review summarizes the epidemiological connection between COPD and lung cancer, the molecular-level trans-
formation mechanism as well as the therapeutic strategy. Exploring the transformation mechanism and related
signaling pathway of COPD to lung cancer can contribute to block the risk factors for the transformation and provide
guidance for the novel drug development and drug therapy.
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Jiyeg, L2 e V5 RN 8 2 43 S RT 43 T K EHEE AL /)
21 i fifi e (small cell lung cancer, SCLC) F1E /N4 fid il
J&& (non-small cell lung cancer, NSCLC)®!, NSCLC /&
L It 2R A, 2 7 i 0 19 1 85%, T ik — 3D 4y
9 J A bR A0 B e A OK 4H B . SCLC B A BH 1
PRZE P 3 Wb 4 AR /) 200 T S 7 2 1) AL 22 R AR, 24
ok fili e 1) 159601

COPD I Jifi Ji 72 4= T 57906 [l P 2 2 1) il 350 95 5
XPNKER T BRIt MA s fi4H. COPD 47
350 JJ NFET:, emi g rk 2422 N, {5 A 2 21
T, ) 2030 4, COPD #4 i Ay 4= 3Kk 5 = K AL - J5
ERITY i s A2 4 BR R 06 28 K T 26 B v 1RO 1 i og
G THEE A BRE 160 2 77 NSET i, o 4 3k iE Ak
T NEH 20%. 9 fiti vt 31 2030 4F, ifides 26 T AN 20K
T EIREAE 1000 J3 B R PR S B A A B, I i
i &5 COPD #L 47, COPD 1] & /& & Ji& J fili i 1) 7 1 f&
[ [K 25 . Powell 25905 COPD 3 1) it Jeg XU 138 47 (7]
Bt 53 A, R BILAE 11 888 151 i e I 4] AT 23% # 12 it
H i & COPD.

M &, COPD I ifi Ji A& W5 i A 5] 19 95 o
COPD H A 121 fifi 451 03 (R 4FAIE, 32 228 IR R I <R
52 PR il S TR IR o 3 R BIAT AT A B A R 5] A 1
£ 6 0 T B 00 4 A R R 2 RO A B, i
FRE 2 DNA U FIE 5 e i, 3 SUM R L8 AR il L 2k
DR ZH AN 24 o6 8 0 P 40 B 3 b R S50 SR, B
TEVF 2 W TR B, 3K PR R0 18] A AR AL A —
RIS [R] A, 5 LIRS DR RN B 55 o Bt 2 A1, 382
A DR 22 RN PR 5 DR 3 7E LK e v e o 22 D0 B (A F A,

BRI 22 (B ST R W, o D Re B i i 0 S 22 4
I B 98 RE TR e S AL R IOR DNAA 52 45 /£ COPD Al
I 96 i Jee T S B — E A FH, 3X 28 J5 IR 3 T RE & COPD
FEA N I AE IR B R R W A, 5 S DNA F
A AT microRNA 21 1) 22 WL ist A% D8] 25 78 B AL I 72
A TR, COPD J& ifiJig & A= S S KT 3R, 7R 2
it Ji 55 IR 9T I AAUPE TS R 25, COPD 147 76 1] RE Lk
A it YR T VR, WOROT AT VTR 7R SRR

ALK 1 5 B COPD #5 4k il (i AT 99 2
R LA AT SR TT TR B . 3 —2F T RIX
PR it 50 5 0 e AN R AE 5 8 B AN o LR, A T
T FL B W R T SRR 1 ) B A JE I
1 RITIRE
11 WMERESEZSITE LAl EH % & COPD
A e i WL R R, 2 Hsgm (1 B 2 S TR
I 151 117 909% 141, WM (cigarette smoking, CS) 72 1/
IG5 2 4 500 Flss sy, 045 —E A Bk BB L 4

AR RS &5, Horp 2270 60 Bl H 2 A Eom . it b
J 20 i 0 R R 2 i IR R DR B DNA IN-&-47), k1
53w p53 1k K A AE B AR, 5N I 3 A
Et, NSCLC H I M 35 (1) 1 35 5% A8 4 26 14 i 1 10 % LA
0T — AN O A T R LA 0 IR T R R

KBS COPD W JiH 2 B AT i b Bz 4 i S 5 189 A=
FA I PR R AE, T 5 % B COPD Hh 4 i I8 1l 34 53 ml i i
b fz - 18] 78 5 % 1L (epithelial-mesenchymal transition,
EMT) A4 ] 4 95 7 21051, e ok 12 3 12 4k 4 i A B 2
Wb 3k T S A ¥k R . 7E COPD 1, K< 18 B g4t
J#tl (airway macrophages, AMs) # 7 4 11 2 A0 H: A 5 5
VI RE TN B R R R . XS S MR i R ok
3 AMs R T A6 R 7, AT 25 4 5 22 (1) 1 40 it fish
P21 SE, B 46T B0 PH 28 AR I T R R 8

TEWR I v, 2 75 50%~80% ) %% % COPD & #
RN, R AR 2 R R COPD ARl A XUIS: DR 2%
TEAE B4, CS vl i % K +--xB (nuclear factor
kappa B, NF-xB) I 5 W05 A B2 40 i, 38 o Jif g3 8 28
[Al ¥ -a (tumor necrosis factor alpha, TNF-a)- 4 41 i /1
2-6 (interleukin-6, IL-6) 1 [ 411 /r % -17 (interleukin-
1beta, IL-1B) 55 K IKRY, f 2355 Tl b R 4 B st T 4
0 471 5 JO R R 3 s B A R R o e R DRI IO L 4
e 22k (R 1) 20l B ST A P 9ORE S ML T e =2 e A0 I
TR 2R, H JORERF LI (bR, S50 KRS i s 4]

i 2016 4F [FH N Fi i, %4 PM 2.5 (BRI 25 < 3)
T EAR < 2.5 pm) 2 Fg 18 50 il A6 1 24 o il e 28
H )14, A PM 2.5 1) 70 K B B T ERIE T R
HUHE IR 4, 1 % 9 PM 2.5 32 58 5 - IR0 AT BE 4
#R K14, Schraufnagel Z5RUHF 70K BH, PM 2.5 518 14 it
T B UIAH O, HLRF S A Ak 7 2 00 2 Ak
J& COPD = K I B E 5 [

TE—BURAT W6 =W 50 Hh, 2 507 45 COPD &
215 12 Wi N, B4E COPD 35 & J& it 1 Le. 41
7112 16.7/1 000 NP2, [0 5 25 520 22 Ab, Liu 5523
W FEAIE S COPD A fi i 255 26 [t 3k i 00 449 38 i 1y 1
e TEARMRNE 5K, 22305 44 /2 COPD & Ji& Jylifis i
TER 2=, AEA SRR 2 05 IR 5 & TR &)
(RIS N, DA S ARHA RO IR 55 A2 0 S SRR IR Jos P 164 241,
1.2 BEGREM REWMES i 2 875 E % D)
IR, [RGBk K 8 2 1) R4 32 B, i 2 IR VA7 AR 3G it
K2, o] Be A5 1 7E 15%~25%). Bailey-Wilson £125]
Xf 52 A ifi i i 5K BE AT E B M R I, TE G g
6023-25 [X 3k A5 — A~ & A1 55 2R B IR AT 05 5 il kR
A%, B4k, Couraud 52805 93 A f6 K EE HE— 5 7
BT UE S, & T 27 DA PR 88 A A% St Y 25 38 I 7 it g AU
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iff T K B, SERPINAL % (K 58 4% 25 5 COPD ¥ 141 1)
1%, F 8 al $1 i E ([ B (alphal antitrypsin, ALAT) &k
Z, A% M 52 ) A O B 4 S 53 4k, Cho
2127 fifi I CHRNA3. FAM13A . HHIP & %1 3 B i f
RIN3 5 () J2 [K i 55 COPD AR 3 InAH 9%« 4R, 4= 3
4H ¢ Bk Zr AT #F 9T (genome wide association study,
GWAS) # B, COPD 3 3 S8 b i R IA 1) 4 /M
Y HE K (4931.5033.6p21 A1 15q25) 5 i 18 4% 5 J itk
FEAEE B0 H bk 3 [F) 2k 1) FE K 71 COPD & &
it okl R .
13 FRUBEHZEIFE RWEEMEEREALEX
LT IR IE DL T 5ema ik R SRA el . R ALAZ
T EAHE DNA b VA B A 4B L F13E 4a 5 RNA
WIS . A DNA H S0 F1HE w5 RNA 145 76 %
F I 1) R0 S LA v R 5 AR AT B8 .

LS, DNA FF 35k 32 7 fifg s e -
1 % - I I % (cytosine-phosphate-guanine, CpG) — 1%
IR FP A P e g ik 3 5V BN i — S R R A, X
DNA 5 f 34T A7 3 (A& 1, 1510 J5 1) DNA 2 34
YH AR IEEES . GWAS i 2 T 349 4> CpG £ A1 ¥ DNA
310 5 COPD ™ 5 F% J5 Rt T g 1 1 I 3 AH 228,
SR 3 2 1) R R 5, W] e it — 0 T B0 R ) B
TR 28, Hlhn, SERPINAL & KK b 2 G 3
ALAT 5747, JET 75 5 MR 0 1) B8 2 1 9 R g 2A 2R
T 5 WP 3 A GER)

microRNA (miRNA) & —F A BE#EZS 5EA RS
BRI INLTR 53 T, e — IR ST K R 19~22 nt
I AE g i RNABT, miRNA E A 3 2 (1) R Mgt A& A )i,
Z: 5 QR ) e S PRk AR e 0 ) 3R R B A H
Fr mRNA, 1845 40 B A8 L R T2 F0 2 21 00 4k S5 A T i
T, FHERem g v 285 . DNA B & FE & A L FE 1B
SRR, BLE, CRIZ0H 60% A8 A gnfid 5
IR 52 E miRNA [ 18 42082, 5 4 534 41 b, 78 0 1
COPD 3 rh W 8 31 70 F miRNA [ 55 21463, o
£, F5 miR-223. miR-1274a. miR-101. miR-144. miR-
145-5p. miR-15b Al miR-210 %% % i& /K *F £ i, miR-
452, miR-146a. miR-149-3p. miR-199a-5p 1 miR-1 %%
RAKIKP TR o T AE e 2 T LS R, E A
miR-21. miR-155 1 miR-17-92 F ¥, miR-34a. miR-
193a-3p. miR-137. miR-451. miR-218 I miR-216
E3361, ix e 5t % B, miRNA 7E COPD Al fiti i i) &
AR R RIEEEEEN.

MIRNA ik 7 57 51 1) 73 5 B 55 il 8 1) Jos 24
TFEA K, FEFI RGN K ERY, Mateu-Jimenez
SRR 5T & B, 5 9E COPD i 3% #f Lk, COPD & 3 (1) fii

0 PR 95 48 Hh miR-21. miR-200b. miR-210. miR-let7c
HIDNA HEEAG I 28 7K BT i, eI iR ARk 2
COPD 25 fili i 5 8k 38 o (1098 7 Ji A
2 B

W72, 5K B COPD [yt I 20 4H L, COPD 41
T REUJRRIE 1Y XU 3 n 1 2.8 5%, COPD HR 3 Ji i X
S I I v LEATL I 1 AN AE, R AT eV S DNA B S i
5 o VR AL A% 7 VBRES S I RAE R TR
1K DR R A i R K R 447 R RN Bk A 1) R B T
S, COPD Ak ifides 7 FE ML LT 1
21 LREYM-BIFREREN WK, FHEEEE
i 18 77 COPD & 7 #% 4k 4= K Al ¥ - B (transforming
growth factor-beta, TGF-5) £t HiL i 42 1 5 fif iR IR 1F %
B T EMTESL, 7R S A2, b B 20 M i i 2 ok
T AR R AN R B, SRASAL RS B8 ) JF 510 78 it e AU,
T A2 A3 P9 ) KR

TGF-p & 42 ] 5 5 SMAD2/3 & ik, [F] i #1 i
SMADG/7 kB9, i 45 COPD R IEH ¥ . MAh, 55
& 5 J B S5 005 B 11 3 (signal transducer and activator
of transcription 3, STAT3) ] LLifi i TGF-gi& 1548 e
2 Snail = R 1) 205 SR W0E EMT 5 KRAS 2 K 1)
[F) £ FH - P gg & F 1oL, i Wint Rk i 56 AL 12 - 3- Y84 g -
1% B (phosphoinositide 3 kinase-protein kinase B,
PIBK-AKT) 15 ‘538 % AT LA 5 Snail A1 Twist 5 i 4 5
7R IESHEMT i 720,

£ COPD &% 1, v DLWLEE 2% K & 1 R & T,
E-cadherin Al g-catenin 2 ik FEAIC, DA Az 08 BR 25 Ji 5
LT B B AT 4 20 W 2R 1 5T S100A4 FIEE it 43 8 25 B
fiti-9 (matrix metalloproteinase-9, MMP-9) % i& Tt =1,
Mahmood Z5*I7E NSCLC & # F AR YIBR i 21 2 b R I,
EMT AE bR B9 T 25 1 N-cadherin £ S100A4 % 1A
KA 5 COPD g AHAL. b, EMT 25 T i I
B2 A B R BB K A AR L JE R R AR FE A, 2 {2 13E COPD
KAV g e (I8 AE IR B R R 2L
22 1BMREE  WATIR I RIS E B, COPD &
— P It SRS, W A B R B 2R i B R R
B A I 358 45 A4 5073 it 38 Tl 455 L 2 e S A b R
Jtsl, M Rl B i, K2 25% e ik 5 1% 1 98 A ek
ey k08, 18 1 JRE 5 bR AR I & AN I R AE G, B
TG LA PR AFE VI AR 2B I AR R
FEla, SR, 18 %8 7 COPD s 4t A il e (1) AL
A TG R

COPD Y #& JiE 5 4iF = 22 12 1 5T % 1Y 3 40 ff 7=
A 4 A 5, A0 s MR AR L) (RNOS) H R
(interferon, IFN) 3% &7 2 (cyclooxygenase-2, COX-2).
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Figure 1  The mechanism of chronic obstructive pulmonary disease (COPD) transforming into lung cancer

MMP.TNF-a.IL-1.1L-6 F1 1L-8%% . 7E MR EriEd, &
W A R 15 5 1% 5 T LAOK ST At g i A KA AL

FET b 5 20 ff A m S I 2 = 7K CF 1) NF-+B R 1A 5
i 6 975 A AH S8, NF-«B Al STAT3 3% Ja Al il i 55 73
WAME SRR TECARE A I, 2 T4 ) A 3 1 L 5 T
F RV B S o0 T g R P R R ESYe bR 0 2 11 p53 2
T A0 70, HG ) TPS3 3 bl 7 I M % R A, I
B NF-xB /13 1) 2 i e | el

g /1> BB ZRY e B IR 3R B, IL-17 02 T AR5 5
1 9% i S . 791 0 3l DR 7, AT A R R AT 2 M
1 R T SR TBOK JRE SN o 51 a1, A1 32 v 1 4 i
ER IR IL-17C 2 1 5t b R T EA 055 v 1 98 s I 471

PR A AL T LA S AU A RO L, 5]
JeE TR 855 T 1Y) RNOS i IE 3 JE PR T e DNA VI & 41 %
B R 9 AR, F H BN B2 R e A A e, otk A,
COPD # 3 1 COX-2 ik /K- Tt & 5 B Al 51 ik & E2
A RN, 2R A BE ZE NS, 1IN B0 K .
23 DNAMBIEERE w3 &I DNAE
HImZm, FEME N RAEMKE. DNABEIRE
BIEZFRR VIS 2 L V) 12 2 .DNA L& & |
[ Y5 o 2E48 52 R RV R o e & A . £E COPD Al fil
Jog RE TR VSR SR | B DT L RO A6 AR S
Fo g DNAB N . AL 2 ~, COPD i3 [t 4
S R A AT e A TR AN R R R v, R ORIILEE K

P 1) DNA 415 FR 40

TEVR A (¥ COPD 53w, W07 14 Ak B 2 Tk L sk
SR FE R R A RAR, I TP53 A p53 AH A5 = i %
Rk, v AE S EUM MR R AW Ak, 987 I 4T i
2R 1 A A 1 e 4 1) & 1 2A (cyclin-dependent ki-
nase inhibitor 2A, CDKN2A) ] fig il it 2 7% 1) TP53 &
S4B B G YR A, s iR e AR e

F Ok 5 0E % DNA BB % % [l (methylguanine
DNA methyltransferase, MGMT) ¥ 1% 7 J- COPD A1 fi
Jaer AR WLAAS P, SR T R T R O DT BR R IA (e,
MGMT & i 2 o 1) DNA 45 1 12 5 g, W 0% DNA 12
R A I SR AR AR R AR . DRI, M
A DNA BB IR 5 AR G5 A I, it 1 U 2%
EE DI

PR Y5 00 A 7 A A R 0 A o R A
543 N DNA B G % H , DNA i 2 S8 2 it
P2 RG22 5, BRI T B R 2 ed, g,
COPD 3 I it 52 BR 23 {3 B0 P M LA <3 75 B,
75 DNA S SRR 5 J5 DR 0TS R0 #0098 525 IR 52 454, 3
NGRS SENVES SR E
24 RERGZIR WKW, /£ COPD B # h171E
PR G R SO T AR i 5 T 4l s i, X
SeAR b 22 5 R G R . R 4E AT U H S
A BT R AN LW T 5 S iR A R LA S e
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W, 51 TE F 0 Fa e i HsY ., b, RPN At T
1 1 (programmed cell death protein, PD-1) 7& %E 35 T 4]
Jfl i ¥ K ik 5 COPD & & % DI Re i e % . 7E
NSCLC ## 1, PD-1 5 PD-L1 45 &4 7 T 40 AR i
R, S8 e 4 P A 3 Mk, T R i AR

CDA*T 4 g 7] 43 4k 9 Thi. Th2. Th17 A1 Treg 4H
J, 3 Th 48 B F0 Th2 48 i B A 2 I8 5 e i e 1
YEH, 11 Thi7 1 Treg 40 i B G 12 % 5 Bt ¢ B9 49 1E
HEL, B2 W], COPD 5 fitifie (1) % 4 3 #2 5 Th1/Th2
A Th17/Treg - 1 5 W 1 % 5 I 15 A k0. B4k,
COPD H ()< 18 EL R 41 M e A6 Dy M2 B, 2R 4 1
TE IR A 5 R TBOE AL TR 75 5 98 0 ) 152,

I PR A I PR 1 F 78 57, Tha7 4 i 23 6 1 1L-17
JE L R 5 A A, RN v b 4 i e A £ 1
(human neutrophil elastase, HNE) 1 MMP-9 %5/ i, 3
SR B A1 2 o AR O RN b R A i e R e ok, b i R
Jili 348 9 REBY . S Ak, IL-17 A SZAR SR 1 /N B e 52 75
JH 55 15| S PR I A ) 432 28 L IE 5 1 X — a9,

COPD & 2 i A< Isf 7] 2 85 T B A T 22 52 i o
RGP B G HE NV G R 5. Toll B2 & (Toll like
receptor, TLR) == % 2 5 11U i) F fish < 4 6t s i 44 By
[ 2% T 1 G 9% S i, TLR 3845 2 1 AT 5 30 48 ok 1
I, 7 SR R A . Bk Ah, TLRAE I 1 1 45 44 41 g o
NADPH A0 3 171 SR 4 R It s S A 30 i 1) P A7 1550
25 SALRB  EAL BT S A U IR i AR
A, SR A b 3 S5 A 77 A AL ) 2R VT AR A R I
55 28 i 1) Sk A4 D) BE R AS B VI AH O, 204K Th e 4
F T DNA 475 F108 P4 28 RE 14 I, AT 385 0 2508 I
[% . 7E COPD ', Pink1-Parkin i i 1% 5 , 72 & % i
TV, SRR D RE = A

LR RNOS 11 3 22 48 i SRR, 3 P 4 2 (i ik
LA H R B TR Bk, BEPT 51k DNA S, 9 6E 22 15
TG AN IR A D ARG 2ROk A 4 1 4 B A% A
Bl 3R, P2 A K& 1 mtROS, B4 T 8k B R 45145

¥ K 1 -E2 #H 5% [ -F 2 (nuclear factor-E2-related
factor 2, Nrf2) i 4t & 1L 7 W0 N JC fF (antioxidant
response element, ARE) IXZl), 3= B %5 40 o (£ 97 &
Feak o WG Nrf2 45 5 7] LABy 1 40 i A0 40 2432 5] 48 Ak
JS I 3 R A5 407, sk ) AR A 7 R s 24 i 0 T 2
i Nrf2 32 50581, #F NSCLC £ % v, i TR 40 fu 58 2
A5 5 Nrf2 035, KELCH ¥ ECH X BE 2R 1 1 (Kelch
like ECH associated protein 1, Keap1) ¥ fig & i i % 5
BUARAEAFIR DL EAL o A0, 183 siRNA JTER Nrf2
] R R AR IR R AT 2 PR (R, AT
Keap1-Nrf2/ARE 1 % & — Pl G Al 5 (1 5t S8 A6 V5 97 1%

AT

PR 72 80, COPD W] R Jl i 75 5 #4841 35
1L/ 2 (superoxide dismutase 2, SOD2) 1 Jiil 4 44 b 4
TNV ASE it e U 38 o 5 J0R 0 35 80 1 400 = AR R AR
H tH 2, 75 SOD2 fy sz I il 4% A8 i S AL &L, Ik
Y 1 5 2 A1 DNA 53 {5571,
26 PBhEIMEAERL I8 HT AR M8 AR R R K
FIREIE 2 — o I P B2 A4 K K7 (vascular endothelial
growth factor, VEGF) Fl i £ 4 41 g A&+ [ -1 2 (fibro-
blast growth factor-2, FGF-2) J& T Ifi & 4= i 41 g [5
AT DLSI SO AT I R P R A S RS AN B, A T
B o 2505 G M 55 550 B UM I 28 0E 2 Ik
SN A STAT3 B 1 AL 0 il 4 23 25 #4 th VEGF
FGF-2 )it ik, 5 25U 8 A il e 10

Kranenburg 56U % Fjl, £ COPD ) 4 Jit 41 43 f il
IR EEE, HUAE I I VEGF Fl FGF-2 SR A% B4
7S T 1 (hypoxia-inducible factor-1, HIF-1) i3k
FFUME A . RAS KR AR HIF-1 8 57
PHGE PIBK/AKT il %, MM H I VEGF &AM,
Ab, HIF-13#07% % 5 A= K K+ (epidermal growth factor,
EGF) $#{ VEGF id %A, EGFR & [ [ Ae % 5
AR A A B

A S5k R4k 2 (angiotensin converting enzyme
2, ACE2) B % -1l % 75K & R 4 (renin-angiotensin
system, RAS) H (%) B B2y 4 Ik, AR I8 N 52 Wi b
S 200 P I i A D ST UL AN S S B R A i DA
e G EON TN mERE. IERKEI (angio-
tensin 11, Ang 1) /& RAS R 4 1 (1) —Fh B A5 £ Th R
WIIE PR )UK, ACE2 K+ Ang 1T /K fift R ifL & 4 ak v &
Jik Ang (1-7), Ang (1-7) ¥ G & FBR K32 14 Mas &
B R MPLEBVEH . ACE2/Ang (1-7)/Mas fill i 31 /2
W7 ACE/ANg TT/ATL 3 B4R, Goif 15 28 A 20 if 384 5
MILFAEALAE 2502, B8 R B, £ COPD K Fi #5 A rf
K P ACE2 mRNA A I \ROS T iy A1 2 114 41 fifd [A]
TR =, ACE2 ] fE i i p38 MAPK FI NF-xB
AR T JORE 4N A S5 45 R 9% A 440 M TR 7R s e, 2k T
FEIR R AR KNS
3 BT FHR

YF 2 W M 2 [R5 B A5 COPD AT i, 3 48 50
JEASLF T S o TR TS e AT 55 RO, — T
B X R 5 31 4 1 I 15 BiF 96 % B, O 3 92> 50%
W 0 2 T DA 5 AR AR s T RS9, Bkt 2 4k,
ARIEIT VIBHHETT X 250096 97 16 28K 835 AR i i S o
A B REEREH .
31 FARERMIT 1K COPDIEYT I H bt R &= )
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R B ARt D RE, SCGEREIR IR BRI N E . B R
HH, it V6L 570 o AN il A% A H RT3 50 I T e N
AT R E B S R, X T & FF ™ & COPD (1)
NSCLC i, Jifi &2 mr LAJgD it 47 B AR i 16 fid 8 9
RAE o — T E] Lk A 75 20 A 1 116 45 COPD B3, L
WS4 S T R RGO, g IR AR B il R R T 4R
e ity P D) [ R LA T e Pk ST e, AR AR M e XU
SRT, H T Ml Dh B 3 S A I ROREATAE, FARIBIT I
NEETHEREH.

FE NSCLC (35 H, JEURGR 7 F /N 41 B g fe £, %
TR, MR B 22 o F2 52 W W IHOTT 1 S5 e A 48 X
36 0, HARS T REIReT, M2 R, SEARE R AR
V2T (stereotactic body radiation therapy, SBRT) il J5 %4
P HE N2 4. SBRT A& — Bl 2L 1 U VA 97 B2
AR, & T AT AT F R HE JZ COPD A I ifi i /3 .
7 Palma 581 7T o, 176 {51 111-1V 3] COPD A1 |
NSCLC B3 % SBRT 16T . 4 REW], HHEIEN
SR AR I, HUR R 2 AL T 2 BRI, R I
R HBIT ROR
32 YNATT WK LT COPD 44k Ay il ¥ 2454
YRIT L T4 COPDRER K A R T 1k b i, & H
PAFESCREY TR IS B R AR R 25 5

SCAEYT IR T A G A COPD 25 R I & 4t %
Wi — 2097, T E N B, MBS 7 AN BB 25 .
By Z AR B F B sh A TR T UL (airway smooth
muscle, ASM) 411 il 11 B, B 1 IR 2052 1A I IR IR 2R
1L K cAMP 18IV 28 1 1, I B A AR 22 B 15 3 1
TNF-a BT, A2 5t ASM I D503 S 2 P IR DR ST, 470 JiH
Bl 245 1 FH T 240 B S %) R R 52 44, 7E /) BRUSE 2 A gk />
CSi% 1) LTB4.1L-6 .MCP-1. TNF-a 28 4 iE A i (R
T AL SCRE YR FLRL B, AR TR BN Y T e A
REAT PR S B2 JE DT R AR RE 25 ) S T AR VR B 56 £ B
il £8 28 TR, 1T K B, AR B) 71) (long-acting B
agonist, LABA) & %55 B Flvb 32 R B0 55 DA S K i iR
Bl f& 25 %) (long-acting muscarinic antagonist, LAMA)
BEFL IR SE/E R el I8 12 h DL B, & F 2tk inE

T a5 4 (phosphodiesterase 4, PDE4) 1l 7
AR N B2 J 2 [ % (inhaled corticosteroid, 1CS) #2 IIfi bR
X 23 COPD i3 #0E ) M () = 22245 . PDE4
1) 750 2 G m R AN T I W e T DA BRI R R A L B
Wik 20 L £ CD8* 41 B i i &, BH A1l TNF-a )& Bl
BT, B A /> COPD f 35 1) U1 % 0F A S AUE IR
E00, BEFLR W, ICS W] B E MGE B H L H IR
= (forced expiratory volume in 1's, FEV1), y&/> COPD

SRR M 2 B R AR, BRI BT KA, s B R
P4 R T ST B G % T R R IR AT R BRI
S100A4 I I 8 A I R IEM3, Ak, i H =107 &
(LABA + LAMA + ICS) 1 DAd o Ji 5 & £ COPD
N E 2R AR, R I T R, R R L0, SR,
Sarli SO E KL X HE S0 25 AR B, 1ICS IR A A
it () R % . IX AT RE RIS TR 7 T 2 D7 v TR R
P2 AN R S B0, COPD U 1 F B fig Al ik
T P 4 1) 5 SR A

N FH - COPD (19 K #4344 3= B /& 1 3 COPD
B EIR, B = A AHE T, [RE ) T Z A% COPD ¥
bk it BOML I 25 900 K . IKB B4l (IK Kinase,
IKK) 081 751368 5 401 NF-,B 15 5 388 2% 404 TNF-a 1L
8 %5 S RE R F R A Li ZEUO 5 Jl 7 — il IKK 1] 51
IMDO354, EAR A 5 B r #0041 2 28 248 Jfa BT 1 7= A, ]
REA B TR T 1B Ve RORE B TP i . 5 4F, HNE 2%
fife 3 J5 1) KBk 2R (1 T, HNE #1011 771 BAY 85-8501 H Al
TE AR 3697 Wl 358 25 95 1) 11 3 R AR 56 v, A B8 o iA
J7 COPD IV /EAE sl U R [ 259K 2 4 T W14k
W 7L B, 18 T 75 COPD # 4k i i (036 J7 i 55 BE
ZZ B EM

#7r NSCLC & TV FARBIT M FEFE N 2 &
J COPD, 128 538 101 5 e 22, Wi PR b 32 B 1 ) e s A
7 A H0H| 7 (immune checkpoint inhibitors, 1CIs) A1 fi%
SR B EA 7 (tyrosine kinase inhibitors, TKIs) 2524
Wy, 1K A A A, BRI R AL TS % . NSCLC &
Jf COPD & & Xt ICIs [ BUR A 5 T F 4l NSCLC & %,
Horh L 45 PD-1/PD-L.L 4 1) 571) Bi 45 Bk 5. H A1 IR 48 £
PiU®, P PD-1/PD-L1 {5 5 & 5 1] 38 o firb o 465 S
T 4 S s, B2 =PI IT 2. EGFR &K 9848 il [a] A2
4 94k B 958 485 (anaplastic lymphoma kinase, ALK) Ji& [X]
AR 3 B 0 R A, SR 18 25 W3R )T T DL E R
fIkNSCLCAET- %, 64~ L1 ) EGFR-TKIs 5475 E
Be.eiE e BB e A e A v e Al B
B e, L5/ ALK-TKIs 259 va M 25 JE L ZE 56 & Je L Fi]
KB JE AN JE A T7 R e BRI R B AR TR
Uk T 4, AH LN 24 1 B T SR 2 TE IR IR A
F o T HRBT 10 I A 24 P R o R 24 7 S Y8 97 NSCLC
4 LUK NSCLC A Jf COPD 35 ¥ £ B 5T U7 7]

WEAk, #7825 A% 3 R AN YEAGIE T 2 2 BT
FEVRIT IS . BEFCR A, GKoRL i 54 RB B TR K
a3 55 0] DA ik 5l L 2 6 0 B O v DAV A Bk VR T 5
LR AEAE B, IX Sk 0035 T 290 s g e, JF LA
e oy
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4 RES5RE

COPD 5 Jiti i LA 3L 7] 1) fi 16 K] 2%, 0,468 & 0 A
5 0 2 W 3 A5 A8 Ak 25, {HX L8 TR 3K J2: 75 — &2 {# COPD
BN R R AR 2 — 2D RO 7T . oy, 18 2% AR
XIS 5 1) 486 0 % 7T g JX 5h COPD % 4k Ay fifi i . COPD
J— Pl L 2 1) i S0 e , A A A I e £ 43 L )
FA RIS A, TR B GE—S . filln, 12
P 0 T S 08 M 22 4 3, I 10 9 R 1 DNA 35
155 R BE IR 8 AR S A R P AR R Al 2 S 80 el 3
IR DNABY, SR, B §T v A 7E 4 COPD 3 il &
93 2R 38 0 AR R DAL AR, L3 5 o 0 7E 0 1 KCOF B
PIAH K

i A R 5 COPD A il 7 5C 1) 35 DA 5 i %,
iy S X COPD V& 75 2 993 $& A 2% (¥ v 7 S, I AL
] LA B#AIC COPD #5 4k Ay il YRR . R & HfiE T
X R 2 A A AE — 8 R R, H R T T
COPD 3 & & A fitises 136 I7 7 AT 38 A5 PR, it FL 24
W) 2 O I RBFF SRR A R = o 33— 25k 72 1
COPD # 4k, g fiti 8 1) ik A5 J2 1 7 43 7 $E b 38 76 JE IR,
Wk 98 & 7 B2 40 COPD 5 il 2 181 (¥4 Tk &R, 1%
O T RRARE ST & A 55 2654, COPD %% 4k il i
10T PR A TR 07 7 A0 25 i 7 5 05 T A 1 S0 s .

128 Bk Sk a0 S0 B RIS O, JH R O S
R T A B B, IR R AN I, A R R AR L
EAE R, AR I T S 1 R A

RIS {4 74 R A7 AR TR 20 5%

References

[1] Zeneyedpour L, Dekker LIM, van Sten-van T Hoff JIM, et al.
Neoantigens in chronic obstructive pulmonary disease and lung
cancer: a point of view [J]. Proteomics Clin Appl, 2019, 13:
€1800093.

[2] Fang TT, Wang MN, Xiao HY, et al. Mitochondrial dysfunction
and chronic lung disease [J]. Cell Biol Toxicol, 2019, 35: 493-
502.

[3] Vliegen G, Raju TK, Adriaensen D, et al. The expression of
proline-specific enzymes in the human lung [J]. Ann Transl Med,
2017, 5: 130.

[4] Jiang WX, Cai GQ, Hu PC, et al. Personalized medicine in
non-small cell lung cancer: a review from a pharmacogenomics
perspective [J]. Acta Pharm Sin B, 2018, 8: 530-538.

[5] Parris BA, O'Farrell HE, Fong KM, et al. Chronic obstructive
pulmonary disease (COPD) and lung cancer: common pathways
for pathogenesis [J]. J Thorac Dis, 2019, 11: S2155-S2172.

[6] Quaderi SA, Hurst JR. The unmet global burden of COPD [J].
Glob Health Epidemiol Genom, 2018, 3: e4.

(71

(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017 [J]. CA
Cancer J Clin, 2017, 67: 7-30.

Wong MCS, Lao XQ, Ho KF, et al. Incidence and mortality of
lung cancer: global trends and association with socioeconomic
status [J]. Sci Rep, 2017, 7: 14300.

Powell HA, lyen-Omofoman B, Baldwin DR, et al. Chronic
obstructive pulmonary disease and risk of lung cancer: the impor-
tance of smoking and timing of diagnosis [J]. J Thorac Oncol,
2013, 8: 6-11.

Aoshiba K, Zhou F, Tsuji T, et al. DNA damage as a molecular
link in the pathogenesis of COPD in smokers [J]. Eur Respir J,
2012, 39: 1368.

Hanahan D, Weinberg RA. Hallmarks of cancer: the next genera-
tion [J]. Cell, 2011, 144: 646-674.

Sears CR. DNA repair as an emerging target for COPD-lung
cancer overlap [J]. Respir Invest, 2019, 57: 111-121.

Wang C, Chen SZ. Advances in the mechanisms of acquired
resistance to EGFR-tyrosine kinase inhibitors in non-small cell
lung cancer [J]. Acta Pharm Sin (% % %= i), 2019, 54: 1364-
1371.

Ni YM, Shi GC, Qu JM. Indoor PM 2.5, tobacco smoking and
chronic lung diseases: a narrative review [J]. Environ Res, 2020,
181:108910.

Hou W, Hu SY, Li CY, et al. Cigarette smoke induced lung
barrier dysfunction, EMT, and tissue remodeling: a possible link
between COPD and lung cancer [J]. Biomed Res Int, 2019, 2019:
2025636.

Hamilton G, Rath B. Smoking, inflammation and small cell lung
cancer: recent developments [J]. Wien Med Wochenschr, 2015,
165: 379-386.

Govindan R, Ding L, Griffith M, et al. Genomic landscape of
non-small cell lung cancer in smokers and never-smokers [J].
Cell, 2012, 150: 1121-1134.

Rovina N, Koutsoukou A, Koulouris NG. Inflammation and
immune response in COPD: where do we stand? [J]. Med
Inflamm, 2013, 2013: 413735.

Young RP, Hopkins RJ. How the genetics of lung cancer may
overlap with COPD [J]. Respirology, 2011, 16: 1047-1055.

Orosz Z, Csiszar A, Labinskyy N, et al. Cigarette smoke-induced
proinflammatory alterations in the endothelial phenotype: role of
NAD(P)H oxidase activation [J]. Am J Physiol Heart Circul
Physiol, 2007, 292: H130-H139.

Schraufnagel DE, Balmes JR, Cowl CT, et al. Air pollution and
noncommunicable diseases: a review by the Forum of Interna-
tional Respiratory Societies' Environmental Committee, part 2:
air pollution and organ systems [J]. Chest, 2019, 155: 417-426.
de Torres JP, Marin JM, Casanova C, et al. Lung cancer in
patients with chronic obstructive pulmonary disease [J]. Am J
Respir Crit Care Med, 2011, 184: 913-919.

Liu S, Zhou YM, Liu SX, et al. Association between exposure



Jo] S 1 P DL A e A A i PO AT 3

1417

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

to ambient particulate matter and chronic obstructive pulmonary
disease: results from a cross-sectional study in China [J]. Thorax,
2017, 72: 788.

Zhang JF, Smith KR. Household air pollution from coal and
biomass fuels in China: measurements, health impacts, and
interventions [J]. Environ Health Perspect, 2007, 115: 848-855.
Bailey-Wilson JE, Amos CI, Pinney SM, et al. A major lung
cancer susceptibility locus maps to chromosome 6q23-25 [J].
Am J Hum Genet, 2004, 75: 460-474.

Couraud S, Zalcman G, Milleron B, et al. Lung cancer in never
smokers - a review [J]. Eur J Cancer, 2012, 48: 1299-1311.

Cho MH, McDonald ML, Zhou X, et al. Risk loci for chronic
obstructive pulmonary disease: a genome-wide association study
and meta-analysis [J]. Lancet Respir Med, 2014, 2: 214-225.

Qiu W, Baccarelli A, Carey VJ, et al. Variable DNA methylation
is associated with chronic obstructive pulmonary disease and
lung function [J]. Am J Respir Crit Care Med, 2012, 185: 373-
381.

Nader CP, Cidem A, Verrills NM, et al. Protein phosphatase 2A
(PP2A): a key phosphatase in the progression of chronic obstruc-
tive pulmonary disease (COPD) to lung cancer [J]. Respir Res,
2019, 20: 222.

Guo QR, Liu Y, Su CY, et al. Non-coding RNA and tumor
immune regulation [J]. Acta Pharm Sin (%4 % %% ), 2019, 54:
1783-1791.

Li Y, Yin ZR, Fan JS, et al. The roles of exosomal miRNAs and
IncRNAs in lung diseases [J]. Signal Transduct Target Ther,
2019, 4: 47.

Catalanotto C, Cogoni C, Zardo G. microRNA in control of gene
expression: an overview of nuclear functions [J]. Int J Mol Sci,
2016, 17: 1712.

Alipoor SD, Adcock IM, Garssen J, et al. The roles of miRNAs
as potential biomarkers in lung diseases [J]. Eur J Pharmacol,
2016, 791: 395-404.

Dutta RK, Chinnapaiyan S, Unwalla H. Aberrant micro
RNAomics in pulmonary complications: implications in lung
health and diseases [J]. Mol Ther Nucl Acids, 2019, 18: 413-431.
Ebrahimi A, Sadroddiny E. microRNAs in lung diseases: recent
findings and their pathophysiological implications [J]. Pulm
Pharmacol Ther, 2015, 34: 55-63.

Gon Y, Shimizu T, Mizumura K, et al. Molecular techniques for
respiratory diseases: microRNA and extracellular vesicles [J].
Respirology, 2020, 25: 149-160.

Mateu-Jimenez M, Curull V, Rodriguez-Fuster A, et al. Profile
of epigenetic mechanisms in lung tumors of patients with
underlying chronic respiratory conditions [J]. Clin Epigenetics,
2018, 10: 7.

Keller A, Fehimann T, Ludwig N, et al. Genome-wide microRNA
expression profiles in COPD: early predictors for cancer develop-
ment [J]. Genom Proteom Bioinf, 2018, 16: 162-171.

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

Eapen MS, Sharma P, Gaikwad AV, et al. Epithelial-mesenchymal
transition is driven by transcriptional and post transcriptional
modulations in COPD: implications for disease progression and
new therapeutics [J]. Int J Chron Obstruct Pulmon Dis, 2019, 14:
1603-1610.

Lim J, Shin KM, Lee K, et al. Relationship between emphysema
severity and the location of lung cancer in patients with chronic
obstructive lung disease [J]. Am J Roentgenol, 2015, 205: 540-
545.

Mahmood MQ, Ward C, Muller HK, et al. Epithelial mesenchy-
mal transition (EMT) and non-small cell lung cancer (NSCLC):
a mutual association with airway disease [J]. Med Oncol, 2017,
34: 45,

Milara J, Peir6 T, Serrano A, et al. Epithelial to mesenchymal
transition is increased in patients with COPD and induced by
cigarette smoke [J]. Thorax, 2013, 68: 410.

Samadi AK, Bilsland A, Georgakilas AG, et al. A multi-targeted
approach to suppress tumor-promoting inflammation [J]. Semin
Cancer Biol, 2015, 35: S151-S184.

Singh N, Baby D, Rajguru JP, et al. Inflammation and cancer [J].
Ann Afr Med, 2019, 18: 121-126.

Sekine Y, Katsura H, Koh E, et al. Early detection of COPD is
important for lung cancer surveillance [J]. Eur Respir J, 2012,
39:1230.

Laddha AP, Kulkarni YA. VEGF and FGF-2: promising targets
for the treatment of respiratory disorders [J]. Respir Med, 2019,
156: 33-46.

Durham AL, Adcock IM. The relationship between COPD and
lung cancer [J]. Lung Cancer, 2015, 90: 121-127.

Wang DC, Shi L, Zhu ZH, et al. Genomic mechanisms of trans-
formation from chronic obstructive pulmonary disease to lung
cancer [J]. Semin Cancer Biol, 2017, 42: 52-59.

Leng S, Wu G, Collins LB, et al. Implication of a chromosome
15g15.2 locus in regulating UBR1 and predisposing smokers to
MGMT methylation in lung [J]. Cancer Res, 2015, 75: 3108.
Takiguchi Y, Sekine I, Iwasawa S, et al. Chronic obstructive
pulmonary disease as a risk factor for lung cancer [J]. World J
Clin Oncol, 2014, 5: 660-666.

Desrichard A, Snyder A, Chan TA. Cancer neoantigens and appli-
cations for immunotherapy [J]. Clin Cancer Res, 2016, 22: 807.
Liu JY, Ren LW, Li S, et al. Research progress of tumor immune
and tumor metabolic drug targets [J]. Acta Pharm Sin (2§ 2% %%
#Rk), 2019, 54: 1718-1727.

Chen K, Pociask DA, McAleer JP, et al. IL-17RA is required for
CCL2 expression, macrophage recruitment, and emphysema in
response to cigarette smoke [J]. PLoS One, 2011, 6: e20333.
Arora S, Ahmad S, Irshad R, et al. TLRS in pulmonary diseases
[J]. Life Sci, 2019, 233: 116671.

Schleimer RP. Innate immune responses and chronic obstructive

pulmonary disease: "terminator” or "terminator 2"? [J]. Proc Am



1418

#2224 Acta Pharmaceutica Sinica 2020, 55(7): 1410 -1418

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

Thorac Soc, 2005, 2: 342-372.

Houghton AM. Common mechanisms linking chronic obstruc-
tive pulmonary disease and lung cancer [J]. Ann Am Thorac Soc,
2018, 15: S273-S277.

Bozinovski S, Vlahos R, Anthony D, et al. COPD and squamous
cell lung cancer: aberrant inflammation and immunity is the
common link [J]. Br J Pharmacol, 2016, 173: 635-648.

Malhotra D, Thimmulappa R, Navas-Acien A, et al. Decline in
Nrf2-regulated antioxidants in chronic obstructive pulmonary
disease lungs due to loss of its positive regulator, DJ-1 [J]. Am J
Respir Crit Care Med, 2008, 178: 592-604.

Mizumura K, Maruoka S, Shimizu T, et al. Role of Nrf2 in the
pathogenesis of respiratory diseases [J]. Respir Invest, 2020, 58:
28-35.

Landskron G, De la Fuente M, Thuwajit P, et al. Chronic inflam-
mation and cytokines in the tumor microenvironment [J]. J
Immunol Res, 2014, 2014: 149185.

Kranenburg AR, de Boer WI, Alagappan VKT, et al. Enhanced
bronchial expression of vascular endothelial growth factor and
receptors (Flk-1 and Flt-1) in patients with chronic obstructive
pulmonary disease [J]. Thorax, 2005, 60: 106-113.

Tan WSD, Liao W, Zhou S, et al. Targeting the renin-angiotensin
system as novel therapeutic strategy for pulmonary diseases [J].
Curr Opin Pharmacol, 2018, 40: 9-17.

Tian X, Nie W, Zhou X, et al. Angiotensin-converting enzyme-2
overexpression attenuates inflammation in rat model of chronic
obstructive pulmonary disease [J]. Inhal Toxicol, 2014, 26: 14-22.
Zhang H, Li Y, Zeng Y, et al. Endothelin-1 downregulates angio-
tensin-converting enzyme-2 expression in human bronchial epi-
thelial cells [J]. Pharmacology, 2013, 91: 297-304.

Godtfredsen NS, Prescott E, Osler M. Effect of smoking reduc-
tion on lung cancer risk [J]. JAMA, 2005, 294: 1505-1510.

Saito H, Hatakeyama K, Konno H, et al. Impact of pulmonary
rehabilitation on postoperative complications in patients with lung
cancer and chronic obstructive pulmonary disease [J]. Thorac
Cancer, 2017, 8: 451-460.

Donovan EK, Swaminath A. Stereotactic body radiation therapy
(SBRT) in the management of non-small-cell lung cancer: clinical
impact and patient perspectives [J]. Lung Cancer, 2018, 9: 13-23.
Palma D, Lagerwaard F, Rodrigues G, et al. Curative treatment
of stage | non-small-cell lung cancer in patients with severe
COPD: stereotactic radiotherapy outcomes and systematic review
[J]. Int J Radiat Oncol Biol Phys, 2012, 82: 1149-1156.

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Billington CK, Penn RB, Hall IP. 4(2) Agonists [J]. Handb Exp
Pharmacol, 2017, 237: 23-40.

Wollin L, Pieper MP. Tiotropium bromide exerts anti-inflamma-
tory activity in a cigarette smoke mouse model of COPD [J].
Pulm Pharmacol Ther, 2010, 23: 345-354.

Chong J, Leung B, Poole P. Phosphodiesterase 4 inhibitors for
chronic obstructive pulmonary disease [J]. Cochrane Database
Syst Rev, 2017, 9: CD002309 .

Sandelin M, Mindus S, Thuresson M, et al. Factors associated
with lung cancer in COPD patients [J]. Int J Chron Obstruct
Pulmon Dis, 2018, 13: 1833-1839.

Lee YM, Kim SJ, Lee JH, et al. Inhaled corticosteroids in COPD
and the risk of lung cancer [J]. Int J Cancer, 2018, 143: 2311-
2318.

Zheng Y, Zhu J, Liu Y, et al. Triple therapy in the management of
chronic obstructive pulmonary disease: systematic review and
meta-analysis [J]. BMJ, 2018, 363: k4388.

Serli K, Thorvaldsen SM, Hatlen P. Use of inhaled corticoste-
roids and the risk of lung cancer, the hunt study [J]. Lung, 2018,
196: 179-184.

Li YR, Lin CC, Huang CY, et al. Study of the inhibitory effects
on TNF-a-induced NF-xB activation of IMDO0354 analogs [J].
Chem Biol Drug Des, 2017, 90: 1307-1311.

von Nussbaum F, Li VMJ, Allerheiligen S, et al. Freezing the
bioactive conformation to boost potency: the identification of
BAY 85-8501, a selective and potent inhibitor of human neutro-
phil elastase for pulmonary diseases [J]. ChemMedChem, 2015,
10: 1163-1173.

Shin SH, Park HY, Im Y, et al. Improved treatment outcome of
pembrolizumab in patients with nonsmall cell lung cancer and
chronic obstructive pulmonary disease [J]. Int J Cancer, 2019,
145: 2433-2439.

Tadokoro H, Aguiar PN, Liu DJJ, et al. EGFR and EML4-ALK
updated therapies in non-small cell lung cancer [J]. Recent Pat
Anticancer Drug Discov, 2016, 11: 393-400.

Wang XS, Chen HY, Zeng XW, et al. Efficient lung cancer-
targeted drug delivery via a nanoparticle/MSC system [J]. Acta
Pharm Sin B, 2019, 9: 167-176.

Sekine Y, Hata A, Koh E, et al. Lung carcinogenesis from chronic
obstructive pulmonary disease: characteristics of lung cancer
from COPD and contribution of signal transducers and lung stem
cells in the inflammatory microenvironment [J]. Gen Thorac
Cardiovasc Surg, 2014, 62: 415-421.



