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Abstract

Objective: To investigate the association between Idiopathic Pulmonary Fibrosis (IPF) and Lung
Cancer (LC), analyze the clinical characteristics and latest research progress of their comorbidity,
and summarize their diagnosis, treatment strategies and prognosis management methods. Methods:
Based on a large amount of epidemiological evidence, the similarities between IPF and LC in terms
of risk factors, clinical characteristics, pathogenesis, diagnosis and treatment were analyzed, and
the influencing factors, treatment options and prognostic characteristics of the two co-diseases in
clinical diagnosis and treatment were reviewed. Results: IPF is an independent risk factor for LC,
and LC is also a common complication of IPF. Epidemiological research data show that the risk of
developing lung cancer in IPF patients is significantly higher than that in the general population.
According to research statistics, the incidence of lung cancer in IPF patients is between 2.8% and
17.16%, and the risk of developing lung cancer in IPF patients is more than 5 times higher than that
in the general population. Therefore, the clinical diagnosis and treatment of patients with IPF-LC
comorbidity needs to comprehensively consider factors such as the risk of acute exacerbation of the
disease, tumor stage and basic lung function. Based on the multidisciplinary diagnosis and treatment
(MDT) framework, individualized treatment plans should be developed with strengthened adverse
event monitoring and regular follow-up during the process. Some patients can be supplemented
with lung rehabilitation and individualized functional exercise. At present, patients with IPF com-
plicated with LC have a high mortality rate and a very poor prognosis. Conclusion: The clinical diag-
nosis and treatment of comorbidity of IPF and LC requires attention to individualized strategies and
multidisciplinary collaboration. In the future, more clinical trials need to be explored to establish a
safer and effective treatment plan and improve patient efficacy and prognosis.
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RAFAL FVETE 7 A8 4k B (kiR R A IR FH (2] R 5 1) R 2R 98 A48 5 350 S K1 AR 10 326 PR 22 T 17 2
i, AEFEEATHUMN IR . BEARPUAF4EiaIT TR i e, T ReEKAAA I, (HPer4if
BT RN AT BB 2 T3 AE-IPF JREMH IPF AR 1) LC K. 2T CUESE, R R MEILF 4L (IPF) B K
J& 9 it (LC) A B R [2] o FEMPR TSRS (TME) Y, i i AH DG £ 4 At HOCREZH i 43 . 4R 4Rk mTd
bR 3 PR A P P A K RN R SR B EA T A o IR EF 4k S5 I R AR R IR RABM L. 4R b ] fE
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KR EGEEZER, M55 bR 4 A K58, & ILD RAEMERFRZE, 7 IR0 2 Al A
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BEHLAHT ik h IPF 5 5) FB B [14].

B iR 5 1D 908 i 20 2005 B AR AR AT 55 A T, bR 4
Je 2 FLIP B LR BESRAY[9] [10], 15T IPF-LC B gt h, @ o % W[11]-[13]; — I & /R
5. IPF 5pfiEitim I nT sk & =41 El

ERSRER 2 R R B, IPF 5l B SE 5 RO S5 [9]. K& IPF BE A/ XA 2, IPF il 2
P28 WE AL DOA . 4 ) 3 R e A%
[9] [16].

YA S e VF 2 AL RRAE , AR I BRI . B OB TR B R [15]. Ak, itk
51, BEZERERENEREFENT

55 I R AR MA LRI IPF SRR R 22 A s 4k

HHFF IR IPF-LC FLp 8 fN s sl it ges 25 o FL 45 & 1L p53 JE K 284%, P53 JH g N R_Ar Hid 3=
AW RES IPF 5 LC iAo . R M IBHL 22 U BN N2 IPF R I B0m e [17] [18] . IPF 35+ Thy-
1 A3 T E AT 5 R R Thy-1 Rk b

TX 55 R T 20 P A AL A TR T 4 40 P R e iE )
NSCLC HEF e L, 2 NSCLC B & Ta RUMAL fals R 2. IXEEHE IR IPF A1 lE =0
WAL AL ) i BE AR, T T REAE AR IPF-LC & AE TR A AL -

REVEA K. [FNF, 18 IPF Shli B b, A PR EE AR gAY 2L A (1 57 75 2235, #0 microRNA 7£ IPF Al
5.2. ER - [B1R& 4 (Epithelial Mesenchymal Transition, EMT)

53. FEEBRREAENL

EMT 7£ IPF-LC HH T kK155 EEAER . EMT & IPF &G EERE, EMT BN 35 7 i &
BEAF B2 IPF A (2L 8 &0 PR, I BT S 30 IPF-LC 4R 44k 5 Mt o A EAR53E, AT I 3 5 s
B, SECEZMTUE9] [19].
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5.4. YHRAFEFFYEFET-%{F 1 (Programmed Death Protein 1, PD-1)/40BRf2 R 14 FE =B i 1
(Programmed Cell Death 1 Ligand, PD-L1)i@& R E#E
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6. IPF 5HifEZimaE S B
6.1. PI3K-AKT-mTOR {5 Si&@%

PIBK-AKT-mTOR {5 Tl R A K% 05 S iEddt e —, Z 54, 1550, RS2 e
YIRS, 1245 o 30 O T 36 0 AT 24 40 B P 3 B[ 16] - PISK 2 — 4 5 J5 AR 5% 1) g Jo ki, 6 P13K e
A PI3Ky @ H1E IPF g ik . AKT tALE =N, 7l AKTL. AKT2 Al AKT3. AKTL 7Efifif
Ok R S S A Y R A Sk 38 i At v W A A R T B [20], AKT2 B AT R B 2K T I £ 4k
A RAER) KA PIBK-AKT-mTOR JEE% Al 4 skes B E A KA S (R AR M 40 .
WA R MR G2 5 NSCLC KRR RE. —J71H, PISKIAKT g n] i i i B A K A
T AT A A K TR LN M A K TR 15 P T 24 0 3 B 2 SR (R AR B, T 38 IPF
WIRAERRE. H—Jim, BIEEE FH75 T mTOR 252 Mg F JAis a0 Mo i . (/s A= e A0 4 i A R A2
BEJRRRE IR K R T i #

6.2. JAK-STAT {52888

WFFE R, JAK-STAT 15 5 I B (13505 215 S 076 L 52 40 i) e 4 4n i %4k, FReilt LC 41
FAAIRZ2[20] . A W 90 R IRAE R 55 215 5 IO 21 4 A /) BRSERY 1) 98 R 4 i A b 5z 40 B JAK L JAK 2,
STAT1 I STAT3 %5 i Rk s KT, I BSE B S B R5E N 1 IPF R EIT1E
A, HHLUHI AT RE A28 _F i SOCS3 KR IE KA p-JAKL Al p-STATL 4 EE A KR IE[21].

6.3. Wnt/g-Catenin &%

Wt 5 A SRS RAE S5 S AR s 1, RERSIE I WG T S-catenin {5 Sl R ORI 1T
SHAEIGTE. T, SRR . IPF ESE Wnt/g-catenin 38 % R WOE MARCE A R, HS
SR A1 g A F g2 PR3 AR L R BIR 41 43 1k . Wint/B-catenin {55 @ B N2 IPF AT LC (R A0
K IEEE Il —, Rt T A ) B SE R RGN S MR A UR R K TR
5, FEMRE RIS, AR T, T2 5

6.4. Notch i &

Notch 15 538 % 2 —Fh Ak i <7 PR 4H FE TR0 a8 TRMLA 12008 6 7E AT 4R 20 it b B30, 15 5 il 4
AR o- BN R FRIE, AT 4EAAR ) EMT [22]. Notch Il B/ 75 1PF R (Rl X $ 32k
o, SEORMTIIL LI . A WA R I Notehl 83 145 p53 e etk ps3 /S 4 i I 13k i J5
SR & A, FFIER Notchl 76 KRAS 3] i fiti figses ot 25 S s VR

6.5. TGF-g/Smad B2

TGF-p 15 546 T S 4tk Ko & A2 R JR M55 [23] [24]. TGF-B/Smad 3 4 380 2 5 SUR 2T 4k 4m iy
BB AR JE R A RN E BN 2 —. TGF-pL W 524k 45 4, (Rt AT 4e4ip. EMT iGtk, #E{e
BEAEM AN TR B B, IR A A A . BEIUR B, TGF-B fE i iR A R e vl i B XE AR H .
LI AT 175 24 B i AR 4 0 S A R AR TIE TR TGF-p AR I Rk, I R 4
L EMT, AT 12 e A 28 K R
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o >8 mm [RSEAEEE T S A X, Tt

fitides F AR BSEE , W HER CT (HRCT) n] W& $8 m S M &5 1 A 2R, 38 v - e 10 a2 W
W< mm PR N 6 A~ 3 H 2 HRCT, 6~8 mm B2k fligs 158 3~6 N H E 2 HRCT, FfEiikE

R, WRBEFHFIZET ILD NE#AF A HRCT, #iINAFSE 1 K HRCT /£ 0 IPF g il i & 5k, ik
(w}

53
WA M B MR MR AS, NOR A RENER L2 W . B ATia A &% 05 MR sl IPF R il
VaIT 7 N E B AFE:
7.1. FRBFT

IR TR WEAMPET-CT) A . By
L IGYT MBI OCHIAR R, BTEL T IPF 5 LC W O Bia T I B ELBCA R, H Al LT DA 60

sk

e A

25 TH
FARIGTT & RN B & AT 5 5 - A RO B BB T 45 SR BoR, 33 Bl EE 2 FAR il & 3 IPF
B G 66 4% F AR K A it B F EATHON, WA IF IPF 3810 5 A 208 37.5%, HLafififiim 4l

fii ] R £T 4 A SN L (AE-IPF), AJ5 AE-IPF [fE AR 5 A 4R PS P T, 18]t 2f4if
J7 RIEFER AT I S A AR 2t VR Al B KA
DIBRAR S IR F A5 2o

N T72.5%, PiEZERAGIEX[25], SAEI IPF [l B85 AR ERILRQ9%) ML, &3 IPF [l
FIEMR SR KA SE . AT FWI IPF-LC B 3L T MDT JEat b FAR TR, 8hn IPF-LC B TA
7.2. Fr

i BE AR JERIER T (7.1%, P = 0.030). WF7TiE R LC-IPF g REmLRm EERK N EA TR R

BT 254 22 %t it 2y

O A

Rele

H AT KT AT AR 7 AR VIERAR . BCDIERA . fifint:
WA 25a YT & B AT IPP-LC T T Bz —. i T IPF-LC BEEm D e 4™ B2 4,

B R E, RS S BUER G BRI, 38 0 25 ™ 5 RORE, IPF-LC
TAIT MR AE AE-IPF [ XU A 10%~30% . — I8 T~ PPl JE ik Je A e & A7 (SR 56 2H) 5 S fb 7 O R 2H)
FHEGIE ST B SHAE /N H B i (NSCLC) & 9 IPF 1A At 2 a1t I RE AL 3 IR R Ee 45, REmEE
FLEAZ BRI AR /N0 i il R A EL AT 52, 53 A B ik S AR B A AT W] 5 S 3 ) A AR A7 1
[22]. REABKA EAZEER IPF &9 NSCLC B3 —2i0T /7 E[16]. £FXF IPF-LC B RTT, RARYE &
R ) BN 4 B A A A R, ke A A B PR AT T 20 . S Ah IPF IR B AR A A IR 3K T R
S LC-IPF ST IS, H H RT3 7T R B RIS A R, EFxf 8 IPF-LC B8 B AL
FIXTEZ, ATLARET IPF 5 i s 2B 2 AN A VA 97 1R SR AN RS DA G A B 2
7.3. U7

BT RIRIT LC M MGk —, AN UG T R S BT - T IE ki 32 F AR 1 51 i
B, U R MR RIE YT T2, EBUEITANE R T E A ILD & e B . LC-IPF BE
BT S OB 1 i 4 (radiation pneumonitis, RP) & A= 5 K 0 FE 3R f 25 1 w5y o WM SE T 78 221X LC-IPF &
LIS R TBURR YT o X AMARTBUR G YT 77 PP R T, JCHRAE R IR IR 7 o BT AN G &
. fRi& 30%I1) B A R4 AE-IPF I, 21k 83%[1 B T ih 2 fiEiRIT Ja 3 M A WAET:, 3L
HEPE RP 5 W07 2 N H W X T ET AR F ] NSCLC [ IPF, AT RESLAKE M) JBURHGR T
(SBRT, Stereotactic Body Radiotherapy). IPF-LC ## &4 RP & 5 ILD %% . filizhfg
RIS WhThRE
(BT 5 5 SR &

— B DL AR SRR R FE RIS B )53, B AL SR s A RO, A IS
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7.4, $R[EETT

B VR YT 2 IR B AR R R AEBH % NSCLC ) —ZAniEVa T 77 %8« H A s =X T IPF 4 3F NSCLC &3
1) EGFR B[R RAZZ M RFEARG A0 T0 . 4R255 N sl — DL R 748t PD-1/PD-L1 i 7%
G B B JE T ES-SCLC BE4EFHGIT HUR B2, BeA MK EE PFS f1 OS, HAMIIGITHAAR
SNE[23] T E S G R 7T s ks . AW SE . PS ¥Ry > 2. BEAIRIT AN ILD i S R A TKI IR
J7 F DGR RV 1) R R 2R, H R SRR AETE ILD S i R IR R 3R . T A SR B B R 9848 ¥ LC-IPF
B, NSRRI R, VPRGSO IR A, XA TKI A $ETER NSCLC-IPF &%, RulEE
e R AR R 255 TR IPF B B TKI, Je A 3 om BB A TKI R A 5367
K AE-IPF A XU o

75. ITAHEALIATT

Mt SR R AN JE Ik Je AT A H AT LRI PTEr 4E Ak 259, IPF SR HO RR AL AE/E S, 64 IPF Ffi
S B [F)45 5 8 % AT DAVE A 8 AR T A, Xt IPF 5 il 3000 5B 3 IO B4R 4 A iy T BT Fn 4R 14t
TATREME . mEAR BRI . PUAF 4. PUEAL =SB, W7 DU R R AER T, e AT
YL . JEIA JE A — RS BRI EHN R, AL T IPF. RGPS ILD LR HAT HEAT
PRI (0 P T 2 A TR 5 PR s (YR 7 o Ml SR MR Je ik Je A CHbHEF 897 IPF IRfth e T B%,
TEJHSE IPF 3R, SEK IPF B 25 A )7 TH s BT I7 2%126]

7.6. RIEIBTT

I VR T A T VA T A ) B A TR VAT B W S IPF I B, IPF B8 ik R g
BEVRTT B R AR A A S R Rl R (CIP) R EEE G R E, KIHLIOR— B0 A &8 g &
SANTIFI(ICIS) KPR 4T . EARAE LC-ILD & CIP A NG IE S, [H2 CIP Br[ya s, NALH
FlEEAE A, MBF R, Fiel. Bnr.

7.7. BIRRE AT

FREFEARIGIT . 29W036T7 BT A8, W B VR TT Bl A e P e R Ge i G IPF. BilideE
COPD Z5HFHMIMIIERELR, IREEshae 1. Bahit 71 ZANEIA 18, SeEAdiEfiE. HalERES
VAT RS FER R G5 A HE ILD BB Y o2 B AL . PRI R SR VRT7 IPF 1B SR 297125
78. ZERZFEEIRITTREE

R _E5FF IPF 5 e 3 s iR T, B ERUE B AR . IPF RAYVEFEE . Tl 43/
IRFFEFRESER R FEL FRIGEETHE T, SR RIIMRLIGIT BRI PRI S E 24 2 8]
FRBVERE LT 5. B AMRIR A IR B AR IR IT VA TR TR SNV B 0, S & AR Sk, &
REF SR EAETG . PR RAER(E 1)K 2R1He IPF-LC 5 B35 10297 B % .

8. IPF 5L FEEmEIGHIP R RE
8.1. [ S |PF L% R EAS b E M

TS IPF 3R B IR BT R T . 3 IPF B ] 30 Al B Rg A S R, B 5
IPF 355 B Ml 5 kb 2 0 4R 4 X 35, | 18] ME Rl RO A2 AE, T3l 5 R i v e e Ab s LS 3, Il
IR LB ILD BE IR R E . BN RIRR IH L gkl sem, fie it 2 240
ek, 5 ARG FRITE A, RS BIREMFREZ.
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Figure 1. Diagnosis and treatment process for IPF-LC
[ 1. IPF-LC BERISTTRIZ

8.2. fiifE5S IPF B ERTHWERS

(1) &I IPF semfite ity 75 Rik . o0& IPF 1l B E DI RE MK, S B0 LC-IPF B fifid
TIRIT 7 IR IR . (2) B e T 480 \PF SUPEEE R M WU Fivke AT s T80T S #ERATT 2 S B
(IR P BT SRR A7] ™ B F ACRETT E, A K LC 5 IPF JUip A R A A MR ] S T A 2
I B XU o

9. 44518

IPF 5 A A OUEI IR AmHUG SR RR DL, (H H AT sk Z 4%k IPF-LC 8 filie i & A
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