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Abstract

Lung cancer is one of the most common malignant tumors with the highest morbidity and mortal-
ity in China and worldwide. With the popularity of low-dose computed tomography, the detection
rate of lung cancer in China has increased year by year. According to the Global Cancer Survival
Trend Monitoring Report, the age-standardized 5-year survival rate of lung cancer fluctuated be-
tween 10% and 20% from 2000 to 2014. In China, the age-standardized 5-year survival rate of
lung cancer showed a slight upward trend from 2003 to 2015, but it was still lower than 20.0%;
the 5-year survival rate of lung cancer in the Chinese population was only 19.7% from 2012 to
2015. The key factor affecting the 5-year survival rate of lung cancer is the tumor stage at the time
of clinical diagnosis. Clinical research data show that the 5-year survival rate of early lung cancer
can reach 61.2%, among which the 5-year survival rate of stage I lung cancer with a size less than
1 cm is 92%, while the 5-year survival rate of stage III lung cancer is only 7.0%. Therefore, early
diagnosis is crucial for improving the prognosis of lung cancer patients. However, the diagnosis of
lung cancer cases in China is mainly in late stage, and the early diagnosis rate is low. It is estimated
that by 2025, the number of new lung cancer patients in China will reach 1 million annually, and
about 75% of them are in late stage at the time of diagnosis, forming the characteristics of high
morbidity, high mortality, and low 5-year survival rate. Lung cancer has a short onset time and
complex pathogenic factors, and the lesions can metastasize in a short time. In the early stage, they
exist in the form of pulmonary nodules, which often miss the best treatment time because of their
insidiousness. In recent years, the research on lung cancer-related prediction models has become
popular, because they help patients diagnose the benign and malignant tendency of pulmonary
nodules in an early stage. This paper mainly discusses the application and development of lung
cancer-related prediction models and their combination with artificial intelligence.
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1. 518

Jitiges A2t S A L, TR e B E, B 2005~2014 4 8] it 2 W EE B, 43.6% (1 fitiE
BEALLZWIN ST B~V ¥, N~INA ¥ 5 37.4%, | FMREIL 5 19.0% [1]. 2020 4o E e T &
BIEEE — (e O e, BT T 82 Jimmpl . G R4 EE 56 /1, B 48 i, FLEYE 42 77, AF
e 41 75, SR 32 77, WOWRARE 22 75, WRARRE 12 77, BOAIARE 12 75, B 11 73[2] [3]. M)
2 R e B W B il T 5 22 %of R B 23 A T DT ARG A . i HLE AR I TR % . 2008 4
48 30 MR RIEREAE R A iE, WG T 226.95 14 HIATHERL SR, I HiE R T 858.85 14K S L HF
RS EE m, AERRE) [4]. AR 9% B ) — DU Fideam 00 it 07 25 R 08 75 S T F 1 =TT
FEASFASHES, AR SE T % 9 S BUE 2 IR 2. T 45797 RIBH R A4 R EE R FEE
MERIEA, 1R NEETT VRIS A A 5T, B4 X e ASRASA0 R 10 B 7 IR [5] . A — NN
AT AEBE R sE M, 55 2024 FRT, ARREEE GG I E 72 Tt (SRR K AR A7 2 AT SR 32 B2 I
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BT S, K% O (579) R AEREAE B RS UM AN 15 7 K HI[2]. k22 B G 2 8 R R G
£ 8 SRR KRR 7 BT SR, TR TE B A, 2 55 (R M R 2 55 X 25 B 6],
BN, TR,

2. FhREHOIS BT AT =

S TR & T LT 2 3345 (LDCT), 8 W8 it PR 5 18 SRR AIE 7 2 e & — P AR i 7 =X,
AJ DL AR e (A8 T2 2R [5] [6]1H F P A= 2H 44 (World Health Organization, WHO): ¥ fi fi e 42 1 % v A8 i 72
3 g Al i 7R AR R 18 4 (Atypical Adenomatous Hyperplasia, AAH). [ {7 iz (Adenocarcinoma In Situ,
AIS). 1ig i iR (Minimally Invasive Adenocarcinoma, MIA). & PE i (Invasive Adenocarcinoma, IAC).
BEE R P2 CT B2 N, 8RB 22 B 538 45 717 (Ground-Glass Nodule, GGN) A it it 4 4 &< B GGN
& XN HE CT BRI H A R ZFIRE R &, HAR <3 com, [HAMBHNIEFNEW, W
RER . MER: AR A 2 S S G RT 23 4 B 45755 (pure: Ground-Glass Nodule,
PGGN) AR £ % B 75 45 47 (mixed Ground-Glass Nodule, mGGN). LDCT, BME%E#H#ZE CT HA4i, fELLE
2 RS m G RS Wi, (A BRI m R TS W, SRR R ST g TR
fa ', LDCT i e 6] iy f NBE, AN 4 B b - B, 2021 4, 38 [E T i 45 T./E41(United States
Preventive Services Task Force, USPSTF)X{7 20 GLAEMMH 5 H A W R sl e 0 s 1B) 432 F 15 453 BBl Y 1)
50~80 % i N 4T LDCT Mt i 2 [6]. S i ssi F, LI Afoond RO 5 3 A 7 s e 7 2 1) XU 23 S it T
AR, R AR RS (/MR AN K AT e i XU i A bR o, FFFIERR 1 S04 m] R Mg 07 25 PR 2 1)
AN, PR R VR B s 1) SR DL A i R, TR AT XA AT ISk Ui R A BE D 4T T A
SRR L, AR AT 5 2, DA DR A FEARA T R TLZR AR, it ABE 25 5 AT 2%
HHZBE 7] R SR V2 T B 5K B O 48 B e S RO 3 SR BT S 2 A1 Al /N A i o
(NSCLC) &3 [ — &4y« an&B /A W ABE(EZIR T 60, &, Hm IR, ENARBHRIA
e, hEr i RN R E . X4 E T, NSCLC MR A7 7E SR A S fa e R &, AT R
1 fes o DR 20 B4 e R T AR, R, H @A IR EE I 44 [8] . Lynch &5 [)4RiE, NSCLC &4 4
(T2 B2 e ) 76 3 2 A A TR 152 Ak 356 [R] P 48 5 AR S M BT A%, 2% R 78 15 T S PR A 9 1 77 75 AR 5 JE 0 e
IRINVER IS, 3 R AR A TR 1 52 A Tt S IR WS il 45 R ) R ARAE e SRR R N S AR i v
B L. FLALE BFTIR, IXECRF SRR, WRE AN AN 2 LE AT o8 SRR R 2H 23 2 0 Ay TR AFAE 22
S, XN ) N B 0 XU AT RS AR MG s Lot R A i R e OR[9]. 3 A — T e
2170 44 filges 5 HVBI 50 R I, ANWRCHH 2 P s e R85 ) EEAD) o D 1) 2014 4 fies 203 26K 28%, 1= T~ 2008
SEM 13%. TEEE RIS R T HFEIRISE R RIE CGEEESSMR S 4E) (JAMA Oncology)
(1 — IR 7, S ik 12%I Jitides 8 MR SO, AR 255 £ Mg £ v BT o B BLBR KBRS et 5
KB, E—LL[E S, AR e i XU IEAE R I [9] o Ja AN, R I AE AN PR AR ) s R 26
o, e RE LR R, SAME R SCERE A — 8. REA CE A It B TR, R AR
i £ R 1) LE AP 29 4 60% [10] .
3. FHAGETNRE K HREE RIS

[RIE,  AER IR AT 07 2 1) 1o fE N - B BR80T A B SR BB . Ml AR B T3k
SR RIS W B, AR e AR SR RGeS AR AR, SR T SRS A B B E
WCEEAH G IR o5 7 AR ARRRAE , HEBR), MREARh, BEARSEIIR AL S5 M S HAR IR & 25 IR R
HWIANE, AR B R ARG R, KRB H — AT SR Ml 45 0 B e 1) (A Q) B AL . 1)
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JI S P T ) PO ASS 2R A 7E T S AR AG B T IR, B R R Mayo fifies KU PR Al AR AL,
BV 1997 4 1 35 [E My BLi2 B i 37 1) Mayo BB, AR BT 6 AN R A FAARARAE (R 08 WROHR st o B A 0%
PEPR s AT EAA . BRI R G T L)AL R b, EAEE #ENL T Brock FEAL
Herder 554, VA BRI 2 35 B T AR RHE S B AY[11] [12] [13], MibEEAHSCHE AL RIEEAT, AN
FAERIER: AN 1) 25, 2 B0 SCERE HE T Hh BB f& R D8 22 1) - Fr A [
(BRI B B o ORI TR AR AR5 75 B 45 A 2 M ) B B B, A BE 1S 2058 w0 e[ 14]. N T fR vk
DA T rE X — R YE, SRR T U it U FROMIAR A, 2 B T O e I fa R R 3%, dno
B 22 5 il S s FIRFIR R G Bmi s o Ak, BEE ARSI Mk, A 558 KR T AR AR
&AL, —Seifiifate, SU& =R EER, WXt F s s m LA EENE L, LHEE
P AR MR o 8P VS I TR Y, A AR B T s S WA PR [15] o W T B R 1 A T
F— BRI, AR, s T et A — e e, R nT fe S5 9%
JE A P 18 0 R R 2 25 A B AR AE D DA D6 o LA LB B RN AT R R A R AR R S, T iR
DRI T = AT B . XUBORE I P& (B 7 B 2R s AR Thee, JRABIBUREIER, > TNF-a
FE Z HE(LPS) 5 #E . TNF-a FIIBIL 55 1R - (A7 i i A AR b e 5 7% o AT B 1) 32 B2 e D% 1R
WY 24T 5 (Faecalibacterium  prausnitzii) B #71H] NF-xB iGN IL-8 20 S HT R TR I . [l i o (1
ZEFRAT B T e i R I A oG, ) LBEBR B TR Mt o 1 A D, B e A T R IE
PTREERD, T8 I AEE 22 20 05 e (PAH) T It e R fee, S8Rt A IR G & o M a1 Bk B REY
#1E 725 50 (Operational Taxonomic Unit, OTU) A WEI, M IMAR H5 B BELL R LA it R, M — Nt
FrJg: B S Ta 0 (DPI) I Fa £, R4 Bh Tl . 4 it e (10 T B 25 SR [16] . T KR 0 740 ) 2 IR AT 9
it A2 R DNA (¥ 5725 10 580 7 AR gl jomi =R 5848, T DASRAR [ DNA 86557242 1) RNA & 774
AR T, AR AR I R A T B R R R AR I RS [17], T S I R A A T
M, ZF4E8EE)EM BUN, SEHTiImFia i, & i Ce e s AR 0L, A G SR/ 20 A it 1 £
S FPEL G ) — R R, TR I T RS S B0 3% 1M A P R AR K IR TR . T 4EER IR B BERI 4T 4R
FIE y BEBCA T T00I0 M 2851 R B R (0 U AR S M R IR 2 4 2 1 5 5 e 2 25 AH DG . BUN
e At R a2, BRI, SR ER S I B A A b 26 m T F00 ™ =B i AR TS, ek
FCA Nt VP A AT [ 18] 0 AFLI 5 2 A4 I 1T R P A 2 i o R G e B DR 3 (1038 22, i o 00 e 52 10 gk DR ke
RREFET T o B R TFER, R AR KA R SR IE R T V2 KRB EERAETH , X LLT
HP= T RERIEREEE . XS A B T e N A2 T Y697 B PR 45 A0 S R 5 7 T BF 7 it e
MgEa i Rrale Bt A TIIm g, WA %, B, EARAEAREH Y, ¥R
TERATGOE L T EAGE ). FERERE FEETE ) 22 PR RS S R0 5 B0 (1 8 & 3 A8 . 2 R RN v 4R
5 2870 5 FI PR 23T 0 5% EE R PR I ) RO b e, I B2 b 5 48 B K 0 s RE A DG E5 s 2 X RfE 2N 57
F s 7 R BRI [19]. THIBEE R S HIB WA N, BOREOR RN TR BR(AN IR, 845 T2 WiE AR %
FEHEAD R FEOR B < R R T AT LAAT Gt A T (R S S R o BR T T A T AR S 1
TSRS, H AT H BT T il g A DG TS AR, ot dE g & 7 N TR BEROR M T A AL
4. RETMAEREEATERNAR

TN B REAILES 2 ST B B, (65 D8 2% (1 50408 43 B o e s P TR ¥ 7] £, AR 0 00 A5 23 )
KRG, BEZHIERMEEE, BT IR o A 1 R A AR X R A S ik, R A s T A
B RSB E N R EIECE, REBIEESR LT N, ALY LA A . AT
BRI N — P — B IR T R, OB V2 R AR s [20]. N T4 B I — Lo i i S
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ZAURE ) TAE X SR ENLB RS (CT) R & B s fiZs s, BITHSEHLH B2 Wi (CAD) R 4t
DAE B R A R R 2R 8, X EFAEN RN TEAG WS EMERRER, HIEREIAEE T syl L
JBUR R AT [19] . M0 BER AR KT SRR R RS 3 5, N TR B RT DA IR s A ST i Y B ok
R RAR N ME B R J AT E R AR . A LEBEANE— MR, SRR IR SR R E AT €
VPG, WA AL, X R “BRAS o TRERY, 5EMRIGKNEPSHEL, 455
T AR SGR BAT R TIINGE 71, REfsl I 4F F AR 17 sUE b I R A [21] . ALSeiiZ W)y il
HARImR AR CT S BRFAL AR PR S BOH T/ 16T R0 RBP4 2R, XSS i CT BIR
HEIAEATRN S SRR ST E . AL SISO AR R, IR RS A AR
PR e 500 S MR AR BR S [6]. AT, X EEARFAE K 22 S Bl I PR = 2B XA A KT MUIRZS W05 5E 19
I H TR IR B AL AN SE B E iR . JF HAUR R T BN TR R, AR5 RE R 1R AR fh
AR RS, MARAEH B NS G P IRBUE & H AR T EIRE R, R A IRXE LR BY
BRI, RAERT Tl 2R AR R vk, BIRARAR B, JF AL B+, el
B E] 224 o BT TR R, AR AR S AR T ) S B i s DA R [22] o I U SRR — /N T
Sy, I ELIE A A AR AL PR ST, TR AR 2L S A A R AR AR B e B, AR
RN D7 AER BRI AL I A AE, AT BE I TR 1] BRER ] — X8k, AT S (A B I ] ol o 7 25 MR
BRAT A IRIRFAE 2 S AR BT R . CT A RE VI il 2 Wity vh B 2 — 400, i 5 AT H g
TBE S, Tl I R A R EF N ELE R . REIOL) RN TR RN —A T, TS
PRSI0 A EA SR N TR BERRL I ) 3. BRGNS ¥ X THERR, RS HpLas 7 > A 2
ME AT THRBURFAE AL T AN SEA B 254, 12 TR 2 31 (0 SR U LA U s ke, I T A
KRB B H &R FA T BRI FEREAEE R R R, KA BB RN ARG E T, K
R R S0 TSR 2 IR = G E 2E15]. @il Al Tk 55R 4% B, JERAHY: .
KA AR AR REGE AN S &, R REAE it B Fe T R Eos e, SR T
Jiirsee: (6 FRORSHEIR YT o PRI 5 ) D5 R AT IR VAT, T 75 T~ s R 5 8 0 i IX RV T 3R BOGR AAR AL,
IR DAL 2 5 AN R (R A0 S B S 22 57, IR IEIRA S % . o N TR e b Rgild B 3IZRAM
BB 2], TN A ROR AR BT o 3K — D) ARREAE — 225 5 e R A SR MR ZR S M (K A R AR i E R 2,
BARLEE T SEVE Ry, SR LA IR B #5458, Dl —SE R TRAC A AR, AR LA
PRI IAELL, AN TR RE SR S I A R RT3 A N BRI R g mT L I 4R
PRHERAT R R SCRE,  AEIRPR 38 T 05 5 4 2. BRI R EE fE LT AT FOROTT Ja (0 A2 A7 32 A0
S REXS TR TT VRS ATIE BE IR ST VRl BLeS R B s 2 50 HE B [20] [23]. ARG RINLAS 2 S BORW Lt 3 T
RERFAE LUE SRR R, IF BRI A= b 25 DA BEAT SR VA MR PR 45 SR T R FBE 25 51 1 sl it
EUIEBIETC 7 AN JERFIEE ST B 70 B b BT SE T o 5 R 22 100 2% (CNIN) 48 T S8 VF F Sh 3R BUSR R Ry
AEFFAR T B A T B AR LML SC R - AR KB R _EVIZRAT CNN 28 7] LLUE R IERS 22 2] B T B2
PR AR MR RS IIAA F2 917 T AR AE WE T A5 BIHIE S [19]

5. FiETMERENNARRE

1 H AT L 2 R o, A Z 3 R DORE i S BB R RIS W e, A AR R R ) 2 4
BRBONEGERIMEAF TE 2 N2 2. 110 Fififes (1472 Wi AR AT 5 22 WY A (000 B G R SR, TR Al 5 [ i st = A=
s HOHERE, TR AT HIAE 2 50 S AT A QAR R — 225 . T DUoes (0 T 00 462 23 PR e 78 30T 26
B T — MR F3AMR T bR I et i I RS R AT O PR R SR Ab i T 4R
7y AATTAT DAGHE S e R A VA A ), SR TIN5 W e R ) B, O Had i — SRR A R L, Lt
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BB R BT, R SUTIIERGE,  DAR S AT A SE o T B Y i FBURT DAAE — L83 J2 R T LR B
fE R A RHE PR X [10]. FIX e iR i 1 B A2 T I RE A5 T NI, X R R TN AR fE
B ERTHER AT B AR R SRR, RS A AT RIS BITI0ER .. BRE RS T A
M RIS T, (ER VT DATE SLTBT A LS T R SRR o T IE AT SR, B AT BT T
T, i P B 490 55 RN 5F AR B

R, WREESCRE . MBREAEA TR CT F4t, T DME AR R (B 52 8, 1 s S Uy vl LA
PR MEIURTEE 1T, R R BT o3 15 A8 0 o YA PO 4575 D At 7T LK B A1) B A s e RS,
PR e i S AT RINVEYT RIS b eI A A8 3 (KRNI o VO TS 5 R A i P XU 2 P
e, B AT R IR RER AR MR L, T TR 2 M X i R R e LU A9 3R, 8 R T
TRUAT TR 27 AT PR A5 B 2 450 1\ L8 R T sl R RS B SE A 11 I [24]
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R EAER TR, FARPE LA RORIR R A QML T KBS TE K AR REMBR G,
BT RIRRE T A RO R M . I Hald 5 AN TR BERORIISE &, TR RRE B8 A SE AN 40 i bt
Ko B IR0 S A e A IR AR AR AN T X I PR TAREAT 48 3 5 3 Bl AR I 25 259800 TR A A b 17
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