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[ Abstract] Lung cancer is the tumor with the highest morbidity and mortality. About 75% of patients are already in the advanced
stage at the time of diagnosis. Liver metastasis is an important factor leading to the poor prognosis of lung cancer patients. About 20%

of patients with non-small cell lung cancer (NSCLC) will develop liver metastases. In recent years, immune checkpoint inhibitors
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(ICI) monotherapy and combination therapy have made breakthrough progress in patients with advanced NSCLC. Clinical studies

suggested that patients with liver metastases could also benefit from ICI therapy, however compared to the overall population, liver
metastasis was still an independent prognostic factor for poor efficacy of immunotherapy. Therefore, exploration of the resistance
mechanism of patients with liver metastases is of great significance to improve the survival prognosis of this population. Tumor
microenvironment (TME) phenotype is a key factor in determining the efficacy of immunotherapy. The specific difference in TME
among different organs may be an important reason for their different responses to immunotherapy. A variety of cellular components
in the liver interact to form its complex immune microenvironment and participate in the immune regulation of the liver. Therefore,
this article was intended to focus on the liver immune microenvironment and the latest progress in immunotherapy to summarize the

domestic and foreign research progress in NSCLC liver metastasis. We hope to provide novel insights for the development of new

treatment strategies for patients with liver metastases.
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Fig.1 Overview of the liver inmune microenvironment

MDSC: Myeloid-derived suppressor cells; TAN: Tumor-associated neutrophil; KC: Kupffer cell; DC: Dendric cell; NK: Natural killer; LGRS5: Leucine
rich G protein coupled receptor 5; IGF-1: Insulin-like growth factor-1; EGF: Epidermal growth factor; SAA: Serum amyloid A; G-CSF: Granulocyte
colony-stimulating factor; GM-CSF: Granulocyte/macrophage colony-stimulating factor; TGF-f: Transforming growth factor - B; CCL2: Chemokine
C-C motif ligand 2; CCL7: Chemokine C-C motif ligand 7; MIP-2: Macrophage inflammatory protein-2; MCP-1: Monocyte chemoattractant

protein-1; IL-1: Interleukin-1; IL-2: Interleukin-2; IL-6: Interleukin-6

1.2 EALS 5 AT o BRI
12,1 B BRI A R4
TE 4R L A — e 20 0 Ak T
S Y R ISR 200 L — 4 A AR %) 91+ 2 4
( myeloid-derived suppressor cell, MDSC ) ,
ELA AR 9 0% G i S0 RIS VO 25 5 i B e A s )
At . MDSCHA B35 1 Z R FaT i i,
HAEARIAEE ] Lok o B v i il . v
2 B RN AR SR 20 M A5, AR IR SR e A R rh
R RBEMFER Y . MDSC— 77 i &
Treg & EAIA, (2 Treghf TR B EL 11
FOHEAERT, 53— 5 A0 B 2 AR 40 i FTNK 4
M Tae, DL AR SE W 20 A B ML M2 )
B 2200 VR 2 IR AR S P & AT LA S MDSCHE

9 %, 9% 4a e

JHF R B g S P v R0, i g >R T R 40
MILEVE R A F ( granulocyte colony-stimulating
factor, G-CSF ) FUkr 4 it/ Wi 4t U 42 P il 3 18
¥ ( granulocyte/macrophage colony-stimulating
factor, GM-CSF) 7] i 5 MDSCTE it Jid 4 21
TR0 5 IR 20 A A 30 18] 3 A Jey A R AR A
W] DU HEERE P MDSCg 28 2 T
MDSCHA e g Al sz (T, HAEHIE
o) B AR AT R S IR R LRI U VAR OG, X
MDSCHRIF e e PR s, T8N H AR AREIR
SR AL BT % . (B2 TMDSC 24 1 AR A
A DO T oAt ok A0 A A R S v A, B )i
FRMDSCAETE— & RIXE, RIIGIT IR s i IF &
Ak — 2 SRS I S8 o



754

oitE, 5 AR\ EREREERT IS R IR B AR K T FURES

1.2.2 by AH sk 40 B ( tumor-associated
neutrophil, TAN)

TANHMDSCAMETIA 2, Al 43 h A4
MRS, BINTIEAY ( FZRESTMREAER )
N2 A ( FEE RS MREAER ) o TANA[FLE
R oAb F 225 kA K B (transforming
growth factor-B, TGF-B) AU, TGF-Br] LKt
TANBAL AN2FRAL, WHIHI TGF-BA Ik AT L i
SNIEM P FETMES, TANTT L i 4 5
4 it A A PR R 12 2 A o e g ) e i o AT
YA, R A B AN TANE [RIVE F AT 30
HME M PR AR, 53U C-CGE R IR e 42
( chemokine C-C motif ligand 2, CCL2) FIC-C
WAL FECA& 17 ( chemokine C-C motif ligand
17, CCL17) , #EimifedemiiE iy A= 1< . BEFE LI
I 4 0 A Tre g 76 Mg i i, e ZAiE i e
A P S A A G PR B v B A i P T
ka7 T TANR S04k, AR A e
TR rh R TRV E -

VIR Rt s , IR 0 240 1 53 F
I AH DG 1 e 5 AR A E S E S i oA 2 R 2
R RPN EH, X AT He 2 FBNSCLCH#
NBERIEIRTTRORAER B A o % A G 2 41
TR EE, TR AT BT B HE o5 R 2 i) PR 22 5177
A B TS R BEIR YT INRCR
2 NSCLCHr#:# femiafr ik
2.1 IR LT

Tumeh > % BUAE B PD- 14t (A ey 1
FIBR 4T ( pembrolizumab ) {57 2 (4 K IE
MINSCLCHE#H ANHEH, ML T I HEBE,
I % B R BB SR 822 [ PFS: 5.1
H ovs 21110 H, BUWZEM#F (objective response
rate, ORR) : 30.6% vs 56.3% , P<0.000 1] .
CheckMate 017f1CheckMate 0578 %% %1 %t g 1
NSCLC#E# 3R WV 45 R dew , X T IF
HAWAHNRE, MRAICHHT (nivolumab ) 5
2 VG M FE T i 25 M FOE Y BB AR (overall
survival, OS) [ XU (hazard ratio, HR)
=0.68, 95% CI: 0.50~0.91 ] , SHF5TEIRARE
4 F—380 (HR=0.70, 95% CI: 0.61~0.81) .

EFER BT, AR RPRITHOSH6.8
DR, AT AR DN, AR AR AR
PR C1LAN A ), TR, g8 eAbiiayr 4l
IRIT ARG RS 2 A2 T4 (10%
vs 6% ) o XEELERPLIRN, FFRERE AT sk
HINRITRENE A AL AE RS, (05 TIOR8 AHEA
Pk e B0AIk,  [mIE, s FH S BR 23R 97 1 &8 4tk
A it — I R
2.2 ICIEA T
221 fERAIT

KEYNOTE-189 "/ & —Ii/E#H ENSCLC
S8 TR OOT L Ak T B B A R B ST B4 S
Y7 R BE AL OB TG PRFIE o X 115 461 1%
B B H UEAT I AL 4y M & B, AT R) 2R B B Bt
AT T R EERK B EM A0S (12.61H
vs 6.6~ H, P<0.001) . SRIX T I AHE
(HR=0.62, 95% CI: 0.39~0.98 ) FIICHT#:# A
B (HR=0.58, 95% CI: 0.45~0.74) , WiZHOSH
HRAAL, 25 52099 AWETE ) S AT FL A s
BREZWERS, N RN T ie e e vt it
A, W XTI ATEY LA Rt — 2 I IR
5 SrIE, —WiMetaZM T PFAL T PD-1/PD-L1#1 il
T A A7 X il IFFE RS R — SR P RO 1Y
SR, BTN T ST BEAL X R PRAFTY, 455%
7R, PD-1/PD-L Ul A A7 AT AR e it
JEJXUS: (HR=0.60, 95% CI: 0.55~0.65) FIFET:
KU (HR=0.71, 95% CI: 0.58~0.90) '*!_ 5%
BERFFSE H R T 15 S AL P NSCLCHF#E R AR AR %
T LT AT RETE Ak 4
222 RPERGHUNETRYT

G RTAGAFFER B, S E IR B v i Z Fh 240
S 43 G g A O B WE AR ( tumor-associated
macrophage, TAM ) . MDSCHITANYEfig i
L A8 A BT TR S ¥ AR D AT
FFE A A B K C R AL TR 410 B #8 FT LL 43 W VEGF
g1 (I o 1=l v R S 1172 1= A | =
B AH G S B BN AT DL S G s o 1
HEERIE K. R, VEGFH I 4 il & -2
(angiopoietin-2, Ang2) , A DIFEAR PRz 41 i
FE T G E R A TR 3Z & [ inPD-1. CTLA-



(F@BBEAERE L) 2020453045 103]

755

4. WRELHH G AL LN 3 (lymphocyte-activation
gene 3, LAG3) FITHNM e Bk & HFH I R
3 (T cell immunoglobulin and mucin domain-
containing protein 3, TIM3) | Wik, {5
W2 W EA R (W TAMAMDSC)
S ] 248 1 B M T Ik 0 48 i AE S 5 RO B b ) iR
WO ARG R I A N RS R B,
TPD- 1k 2 s 1 50k B Wy JF Ot i 2% $i i Ak
M, B 5 VEGFII A BT, Mo 6 fr i 25
W M KW VEGFI A G ek A s 150 v
Rem S U EIVEF , SO R MR N 251, TS SE
— IR T RS SRR TR 25

H Hi 48 A= e i A4 PD-1/PD-L1 ICI
0 FH 8 B M B B P B 00 PR R ) — 23R T T
Fo EFRT I IR — 2 e IR YT 1 IMbrave 150
WESE 2 R, 5 R Ak e R 2 —
LIRIT T AL, BTRRER PR BT A DU AR ER bt
IR YT 7 e W E e K B H oS (19.21H
vs 14701, HR=0.78, 95% CI: 0.64~0.96,
P=0.02) FIPFS (6.8 H vs 43/ H, HR=0.59,
95% CI: 0.47~0.76, P<0.001) , 53497 M
K™ EARFMGRAEREML (25.4% vs
193% ) o TEEFXIREAIT RS ENSCLC S
i —2R 6 7 IMpower L SO 5T FR R B, BRI 45 K H
YU+ DUARER i+ REI+ 2 B4 (ABCPA )
DUARER BT+ R+ 2 BE4] ( BCP4L ) I F 4k
KAEFHMOS (19.81H vs 14910 H, P=0.01,
HR=0.76, 95% CI. 0.63~0.93) . T4t} iF554%
ABE, ABCPAHABCPAOSIER T4.11H (13.2
~H vs 9.1/ H, P<0.01, HR=0.67, 95% CI:
0.45~1.02 ) . XRIGREEB S PN ERIT AIAE—
FERRRE L RRAR AR TR BET RS, T XS A %
NBEBET RS Y RRAIC T o B3, RIS Bk &bt
MRS AT REXT T LR AR SUE R, (HEAE
TG, AR AL AN D SRR
ST RS S, DR LT X R RS NG S g
BCA LI TRIT 7 0 A Rr it — 25 AT RE PRI R
WS ABAIE o
223 HEBRA T

G R ATIFIE B, BT I B 1) S i 2R

gt (R B AR s s A B D RE AR o
—J7 T, AT R LASS S R A i SR IMHC T &
IR EIY B, R 200 P T O 2 4 ] e g
FASCHUIR > o S A A0 2 T R A 495 4
A5 ( damage-associated molecular pattern,
DAMP ) SRS B i, ik
55 D) 5 11D A JB O 2 2 AR SR T, AR T T R R
IR B RN B, 5 IR e A e e v 4
ffIZET- (immunogenic cell death, ICD ) [3s36]
RT3 3k A AT 240 1) 285 B 0 - LEE NP Bz 2
Mgk, LB FCXCLI6, CXCLI,
CXCL10%%, 4218 1k oo 2 240 M o A Mg 5 | i
SRR e 2 DT L S — Ty T 4y
3 2 3 R SR e SR B R BT AR A I P (A
TGF-B ) [ IEFE /0 Irbfed 20 2 rp i ik 0 240 o
SR b N S B RS o TR R L S 1
WA EZES, ARFAL T W27 A A [
Y SE o At X JH R S 928 0P 558 v 4100 ¥ 190 4
2 e R AR o7 B R, Mg S
O 2 IR TR I T S AL 7> 1 (inducible
T-cell costimulator, 1COS) | M i RIAET
Y I8 R BE IR - 32 4K ( glucocorticoid-induced
tumor necrosis factor receptor, GITR ) FILAG3¥
CDS8" THIMAFEK4-1BB, GITRAITIM-3 )
CD4" TZHMI, e 240 2 T o 25 3Rk 0 ok o
AIPD-1/PD-L1, ATy 65 fo g vl RE 2 A1 %)
NSCLCHFEER ANRER SUATT I 104
PACIFICHFSE "2 41X T HINSCLC
T, WREEZ WL AT 532 ICHE R IL
BIRIT T Z IR, @R En, EARE R
( durvalumab ) B2 50T i 242 iy /B i rh o
PFS (16.81H vs 5.67~H, HR=0.68, 95% CI:
0.469~0.997, P=0.002 51) . fERTHETER 1/11
ST 6 R [ JB P AF 5 v R B, R T B i
BE A A B B/ T6 ecm B, 3F
RE ]Sy ( stereotactic body radiation therapy,
SBRT ) TEIRYT LM % h e A%, PR
(B AE R ]30%~83% ) EFRINSCLCHT#
% B INSBRT w] DU 9 Hope i A8 A= A
TR AT R GRETG YT g B e g S, A E P



756

oitE, 5 AR\ EREREERT IS R IR B AR K T FURES

] 4= B IRYT HORER ,  [R] I DT A B AN A5 B A
SBRTAL A HINAYT I7 ST i 321 27

R B 0T 5 4 SR T F RS B R TR
JENSCLCHFH B NBERTREA 2L, (R TIRIT
KW AR R o — 2P0, et
A A TR — 05T
224 BUARPEIRIT

IR RTHTSE & B, CTLA-4 = E 3§ T M 7E
JE S BERIOE VN A B A Bk
VAT . —FhBLE T - CTLA-42k BHLIKT
4IHECDS 4 i B7/CD284F 1y HL i 4 {5 5% 186
PRI TAN G k. 59—, M TCTLA-4
FEAETreg A 23k, RERSHN IR 2 bk 20 A A
CDS THIE TG . Tregdfifd n] LI CTLA-44KHH 5
R TR RGN IR TRy R E, Y
HIHECDS T ML Bt SR A PG BsF, Hh T B7-1/
B7-2-CD28IL 5 5 I e A L i, & T 30THH
MR RE . PD-1A:FEFE B YL B A AE fih & G 8 S 1
J&, FEEAGRITHIR T, JUHIESME RN T4
kbR, SIER ALY Rk AYPD-L1
gt RAERPEIDTINE LB 1k Goe 40 i ) 1o B2
WO TSR E A T T 2 B TN A S g
i SZAG O, G BERGAT s A AR 7 AT S A
[/ NS CLCHH % £ 5 4R AR AP Y748

CheckMate067#F5% " R B, ik i
FGE VL K BLHTER A 36 97 416 He A7 DS K B i 4
AL MERARBEFTMOS (34FE0SHK .
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