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The effect of different anti-tumor treatments on the

expression of PD-L1 and related mechanisms
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Abstract: In recent years, programmed death receptor-1/ligand-L1 (PD-L1) inhibitors are often used in
combination with radiotherapy, chemotherapy, and targeted therapy in the treatment of various malignant
tumors. It is currently believed that the expression rate of PD-L1 can predict PD-L1 efficacy of L1 inhibitor.
This paper reviewed many domestic and foreign studies on the effects and mechanisms of different anti-tumor
treatments on PD-L1 expression and found that there are differences in the effects of different treatment
options on PD-L1 expression and the mechanisms involved. It is pointed out that before and during treatment,
tumor patients need to undergo two or even multiple biopsies to confirm the expression of PD-L1 in tumor
tissues, so as to assist clinicians in determining whether to combine immunotherapy, so that patients can have

better survival benefits.

doi: 10.13488/j.smhx.20210642

Key Words:

ARG TRIGIT . AT« #E a7 A BEAE
M ST, SRBRIT ROET R BUM R 6T U5 3,
A% O AE T30 IR B8 B 5 Se B4 X fir 9 4
MR ARG RETT, M R S BE bR ) K A, BLAE

WFSHEA: 2021-08-22

EEWB: WA AR EL T H (2018A610271)
$F—1E#: E-mail: 331045578@qq.com

*BIE1EH: B-mail: 7451604@qq.com

PD-1/PD-L1; radiotherapy and chemotherapy; targeted therapy; immunotherapy

KR B A AF . o, BT R R N Z 2
v oA 1 1 T 5 O O R . N |
(programmed cell death protein-1, PD-1)A FEC{A

(programmed cell death protein-ligand 1, PD-L1)#]


https://doi.org/10.13488/j.smhx.20210642

MR, 55 AN FEUMIRG ST 7 3N PD-L 1R IK I R0 S AH AL - 57 -

750 H AT O B . RO ERE . AL AR
i RIGETT H, FFEUE € 197 8. (B[R] £E IR PR
R OREL, BTG, V2 MR R E R
L HIPD-1/PD-L 1A 70 Fy i 2 2 A e, 3l
PR AR RO IR T T B H AT T I PD-
1/PD-L U B A= br S IF R Gt —, H7
RO HE SPD-L1ZRIE A iR itk A0 IR I R L
wRAR S . ICIE EAEAE R, Hed iR B LA
PD-L 1R IE HAE N7 R M £ fa b, JFAN
PD-L1 Rk (K 8 A B A 3R 88 . A sont
AT < AERRYT S P AR R T S AN A B
FEIRTT J7 A PD-L 1R IE M K A AL T Fe 45 2R
JETTERE , S B BE D PR b B8 4 (4 B e R I
RMES%,

1 PD-1/PD-LIHEEHM R Rk

PD-1/& — Ml 2k, J& T CD28 XK K ik
T, 268 MR MR IR R T BB A .
PD- 1 45 #6155 g 1 G0 72 3R B [ ] A% [XRFE 45 F k
PEMEIX LA MI A IX o oA, i P IX 60, 465 C i AN
FIEMIRIE, SH2MMLBERRACVE RS, 2
Sl A G T 52 A T I AU 1) 5 7 A 92 57 A T S PR
FEW ALY . PD-1ETANA . BANAE. SR 40 AT
SR S5 40 e 3 R IE

HHl, CHIESEIPD-1EAAE P4 : PD-L1
AIPD-L2, HHPD-L1Z&FZEfk. PD-L1ZB7X
e — ST R IR 1, FERIE T R
FICD4" T4Hfe. CDS8" THifMI. HiZgif. EngEgm

S 3% 140 g A R — el ik if 41 R

2 PD-1/PD-LI1{Z2§K%

PD-1/PD-L1IAEJy— 5t S vE 3t o R o 1,
SL[RIZLPD-1/PD-L 15 Sl i, X TAH M 35 AL A
T A AR A . — 7 il i S PD-
I/PD-L1IE R, WS AI4ERE B AL Z, X B
IR ZH 237 A s BE 981 I L e B o 2 1 92 3 1A
AT RRRAE ™. 5 — 07 T R 41 i % T I PD-L1
g 5 e 2 E M 40 i (tumor  infiltrating
lymphocytes, TIL)Z I FIPD-1454, | TILGE
P, T, AT (g 400 o) e e e A 8 1)
TR, #BhseBlR fas ik . Rk, A<

FLINN, PD-1/PD-L 1 % 1] (8 /& 52 IR 4o 92 106
WA oeEE . EAESR, PD-1/PD-L 14 7 B Th A%t
PUNRIAE, R 2 SR MR g2 4t 7 — N B KR
T, LA RN IR G va 7 A ) — R AT

3 AEHAMIEIRTT A7 X PD-L13RIE B 2500

3.1 FGHETT AT @ AR B ER 2 Al L R AR SR
1EiF SR R PD-L13R% _Lif

TR 97 A& — PRI FH T8O 2618 97 TR 1Y) SR
BT, BRRURE T To ik 7 AR R A i R
RN, PR IR B TG RIT . Rk
B, T AT AE ik e R 1 G g2 T A R g
AT, FEPD-LIRIAWIN. £ FRiE,
G OT J5 R R 2L 2 PD-L1 %3k EaR S AH ML
Bl o ()IIADNAZE R . BEFERIL, U7 A%
INDNAXUFESE R, 3 10 S0 AH DG (5 5 8 1% R i 5
R I PD-L 1 & Y )R AE R T,
IFN-y. IL-2%% . JRU7 Al 3 B Jm B 4 23 RORE [ v
75 3 bk L A0 = A B TFN-y386 1, TFN-y/ENPD-L1
TR T, REMEIPD-L1RIA R rIE
M B)mE 5@ % . BUT @S mMPI3K/
AKT!' . JAK/STAT!™ "*V%% 8 B {5 53 % 5 5 i
AIPD-L1RIE . (4)sgm iR FRAE . A0
FURIL, EGFRIEAR BHME 1) & & e & 2 iU ia
JYJE, BRAMPD-L1RIE BiF, HALH TS
EGFRIEFRAIRS A, 5 b, WA iES
Ji9R £ i R THI PD-L 1 3 _F i, 38 i PD-L 140171
TR AN, IR PRAE T2 5 O Bk A e R IR
JT4F T ARV, BRTE 2 S B R
P EIRIT R RIPE . BRSO R 1 KA,
BT B R B TS AR IE A AT, g RAEAE
s,
3.2 AERHEFIERTT A =X B aPD-L1RA
TMEEER

WIT VBRI = KA GGy Tk —, il
0 1) e 41 B B AT 5 e A R 0 S B R K R
R EH . BHARM, AT YR Sy R
TER®Y, B AT\ AT 269 nl i i e 3k 4% 0 5
PRI LA S MRS 530 2 5 4 A% R 4% iR 40 e PD-L 1
Tik. M4, BEiE ., BEEPSN
I7 8 2454 Al 38 i R HETEN -y (B 2k 1M _E i PD-



- 58 - CHEATRIALEEY  20224E42%: 11 £33

LI/ERR A RiA . Hpmamty, K&
B PA ) i B MARK %5 (5 5 il % R iHPD-L13%
& HWAHPFRRE, HELYIXPD-LIEKIE LY
w5 2 NIRRT, 1% R R S R IR
FERA SR, T 15 3 ith 22/ 7 b R AR 7E i 1 7R T
HhAL B R APD-LIFRE MER, s, &F Bf
FEERAE P47 259, tonss iafhis, fE v &H
A2y, WIEDNA L FIEAMEN, BB R
G &5 e R 4E U PD-L1 s G . 44k
18, BIRRZGY0 IR 41 i PD-L 1 2 5A A7 R ik i %
IS, AlE I P 40 i R T PD-L 1 Rk 1
I _EIEPD-LIERZ N IIERIE . H BT BB B IR &
4L 9T B 5 PD-L 1M RG I7 2 9 i S A B PR I A
ER U R ERARERY, AT Rk aE, A
Il R B AEAE 2 253k & sk & He At MR T, 18
THIPD-L1 R IL A AAT o e, PRI AE S8 £
FHITERE RBERITI, A b PR 1K E
2 AT 21 S35 A SR W 0 J 8 4 J ) PD-L 1 3R 7K
S, DT S Bl R 1 i 4 W 7 8
3.3 fBERrAEE TFREDNERREHESE
B AR 4A Fn PD-L13R%
fi#&EGFR. ALK. BRAF%:X) 5L Kl 1 A5 i
Bk, PUMRIRITHEN TR HERS ST I AR, BT
B B 25 B T N T I R MR IR T R, O
AT T AT AL
3.3.1 @it F s A B R & T #APD-L1& &
PaAlid, AR RADIRES SPD-L1 R IA K
FHOE, A SRS L R AT T 1 PD-L1LE i 8 201 i
hHRIE. HETCAMRER, REEKKE T2
& (epidermal growth factor receptor, EGFR)ZE[X 5
ARA GPD-LIRIBAFE— B MR, REAEK
AL~ 52 A i o R g -41) o 771 W] e e 41 ) EGFR 25
B AL N HPD-L 13D 8] 25 1 bk B 87 38 il
(anaplastic lymphoma kinase, ALK)YE 4 fiifee )oK
ZHER, ALKAMHIFI W] R MPD-L1EALKHE R RAE
BEE Jipgd v 2208 . BRDAAE 15 45 1) 3 A0 A g
K& H XK (bromodomain and extra terminal
domain, BET) 2 —, HHEIEMTINA, BRD4
F I 48 5 3L s AR B UIAR S, BETHII 5 T
Y1, BB R IEPD-L1RIE R E P,
MyclENECR R IR — AR, FREHARI,

BET 11l 71) 7] 388 ik 47 1] My 188 M 1T B PD-L 1 )
FiEP, HEHEH TR, EGFRFAZ MR/
il KB 2 22 s S R R A0 1) 779 7 ]S PD-L 1 1) 3R
K B T 3 e
3.3.2 B id % "MMAPK. PI3K-AKT-mTOR/z 5 i@
A 1=PD-L1 & &

PD-L13RIAIE 52 2| 2 FifE S id g sgm, bl
MAPK/E S . PI3K-AKT-mTOR{E 5 i# i N HF
FLH . MAPK/E 518 % HHRAS-RAF-MEK-ERK
G AWM H K. 2 DU FUUE S PHAS Z s B v T
WPD-L1E M M 2RI . KRASTRAZ FH 14 1) fi
g ] IE I ERKI& 1215 S PD-L13K A L1, KRAS
0440 57 AT B0 % & 4 R IEPD-L1R A,
BRAF/ZMAPKAE 5l i 1 f sk s 77, 20— F 2
R B Al RILBRAFZRAS , BRAFH 538
I EFSTATI c-JUN/AP 1 1 B AR it J8 48 i PD-
L1%IE", MEK-ERKA. T"MAPK/E 5@ i,
EMEK il 551 ] B 8 5 5 BRAF.  KRASH 171
A 7 P 3 5 0 s R M. PIBK-AK T-mTORTE
N —EEAE S, % % [F R ] PR PD-
L17E P 4 it b () 22351, S 36 IR PTENAE izl
B GO RT, ARFROR L, % R Rk
A5 B R AN L e 4 B R PD-L 1 R IA 3
SRo HAT, PR A 0T 3K 2l DR PH A R A
IR IT, R R AT R 5 0K 3l 25 DR B 4 A A A b
JR A ML I PD-L 1 A FR AR . bk EL 40 iR T AR
K, DA T S R 1) 77 0 PD-L 1 698 2 A 4]
VEFAE ¢, 18 O 3l 35k R PH 4 58 3 Xk LB [ R 7
PO ifdr ik . (HEMAMRRYE, “H
]+ % AT+ P A R 25 (R DU B 5
“HE AT P AR R AT =R,
Jeq KB 1) 0 0 R B DA B AR A B R 4
KT deAh, TR RAR R S, R A
REH 2 R fOak 1 Rk, FHRAERTA 1IR3l 3k
DR BH M R S A& BAT g i6yT, RELEE KR
JRT A PD-L1 R KT JE RARAS . IRk
WEERE, S EEMRSHEDRTT .
3.4 JINE & YRR a2 i E F L RS-
TAT3RIAEE hELA AR PD-L13RIX

I A B R R A R B RS I b 23
2, WRHEENAEMFREZ —. RN,



MR, 55 AN FEUMIRG ST 7 3N PD-L 1R IK I R0 S AH AL - 59 -

(e = e oA P R < /X L =< | = o s
A HE ORI, B RO A B . LI E A
25 ) R A AR O IE R A, SO BRI RO
5, PR T4 S A ANk A BRI, R e
PEIRTT IIT R pui AR R AR B E . Hy
XKAEJE ol @ i (2 IFN-y 2 W EiHPD-L11 &
B0 B VR T IT AL (AR FUE R I, DUk
IEILL R g7 e B A @ M HSTAT3
WA KR NWPD-L1ERE . BHAEKET-B
(transforming growth factor-p, TGF-B)&—FEA &
P51 ) I8 N R 4 i AR R -, A SR R
Je . RAEJE Ab 3 RO A AR R, SR AR
% AT AR TGE-p1. PD-L1RiAy ETF, i
B X AR B AR IE Y T R, N F L 2 i i 1 45
TGF-B1RIEHETIHMIPD-L1RA . BARA R
EHE AN PD-L1RIE )52 JF A —2, (HHT
JIe e VA O 20 L 2 R T DA % e R AP 5[] R A
M PD-L I HFRT 20 R 2, I B IE W 456 i
FLiRk 7 U A IR T RE S B R R
B E IR R, B A R
KA PD-L I 76 775 v AR v i & (R 97 ik
Bz —.

4 PhEERTT T ZE 5 LA A PD-L1RIA K

EBUMR BT I R, 25 24 1 R AR AR
A, BRI, R A E PR 2 A
Wi T, (H MR R W AEAR I 2 IR, e T 24
KA AL 2 R S L oS 2 — . TR K
B, PD-L1KIE 15 B8 va 7 i 24 1) & £ A
SRBOST) L AT DA A T R i 24 i P AR 2 — o
o ARE 8 U 24 16 3R /0N 41 i I PR R AR
Hi, PD-L1IRIEBZERINCY, RFkPD-L 13 K 8%
AU 22 AT A5 T 243 (¥ ik 988 40 i 37 0k 59T )
BURPEET, B SR, PD-L1&iE w1 SIE/N
O it i FAE B R R R IR 5 T IR AR 2
PEOT BB 5SMET. EGFR-T790M % ik i 4H
L0263 Al S PD-L 13 75 T 75 5 e e 4 i
(IPD-L 13RIk N FE, a1 520 PD-L 1 il 55097 2%,
FEAE AR 2510 . AR R I, £ E i 2 bR
YR R AIPD-LIRIE R T i 2540 2. 4R,

2T 5 ORI 2 TR IR B 4 R B3 FIPD-L1
KK R A AR o T P A vk
Z R TPD-L1KIE S iR 245 25 (K AR S LA 1 2k
B IU L R 2 MU R VR T T BUR & IR T
AE 75 10 e i 24 DR AH O (i PR AT 78 o (ELAR 3 1= 3C
SCHRZEIR, FIHEN, PD-LUFIHIFIV 2 ALY .
R T 24 )5 B I — MR ik .

5 Mg

ICMEA

b %5 PD-1/PD-L 10l 71 7 i 88 76 97 Bk 58 1)
AWk e, SR TT B R R T IR IR T ik
. HETHAHCHE RIRIE N, MR 4l fePD-L1%
AT UL 5 PD-1/PD-L1 5 #7746 J7 R 2 6] 47
EARSGHE. BRIk, T A E BB VR IT X PD-L15E
KA . M b ST SRR I 2% T 5T
B AR IS AIT W% S R 4 RPD-L1R 1A
B, TR FAST 7 Z RIS [ A YA T 0K
JEPD-LIRIA M FAEZ 5, FEUIG IR 4= A L s
it PD-L1% AR i HIPD-1/PD-L 1 797 2% H.
K 22 BB B8 3 A SR FH U T BB A R 1R T
SR BVRIT R, BLIRIT W IR H AR A i 25 10
KA, IXAE R A0 I PD-L1 i 6 ik /K SE AR5 S A
AU, PR 7 K e 2 S AT P IR & 2 IR
TE R R B L PD-L1RIA I O, 817 45 Bl R = AR
HIWT RS TS BRI YT, DA R R A
IFHIAEAFIR 2 . B T PD-L1EIEZ, PD-L1H|57)
I7 ROE 2 iR AR EL N R T AR R L e AR S g
g% MR Z T TAI R, A8 K 2 U8 HE LU PD-
L1z, BB 0L, PD-LIREZH L
Pl 538 2 DL R gl B R 7 4 R R s, R
FEAR, BT R B I FAELE LE AT T, R
WIEPD-L13Eik, REPD-LIIMHIF, R XAEA
2 Il 6 bk E T B IR P R A TR K 2. b, A
SR 24 ) 5 PD-L13RE /K S LA 78 A8 153
—B8 %, Hul, PD-LUIMHIF LS 25707 30k
F, FHMHP IR AR, (HEZ MG
7T F BB A AR . RS I 255187 7 R4l
AR, TATHEREAE X PD-L 13 KL B 5T
(AT, Aeib iR B E 1R B A &L KA
IRTT -



CHEATRIALEEY  20224E42%: 11

(7]

(8]

(10]

[11]

[12]

[13

[

[14]

2 Xk
Siu LL, Ivy SP, Dixon EL, et al. Challenges and

opportunities in adapting clinical trial design for immu-
notherapies. Clin Cancer Res, 2017, 23(17): 4950-4958
Yi M, Jiao D, Xu H, et al. Biomarkers for predicting
efficacy of PD-1/PD-L1 inhibitors. Mol Cancer, 2018, 17(1):
129

Zou W, Wolchok JD, Chen L. PD-L1 (B7-H1) and PD-1
pathway blockade for cancer therapy: Mechanisms,
response biomarkers, and combinations. Sci Transl Med,
2016, 8(328): 328rv4

Elhag OAO, Hu XJ, Wen-Ying Z, et al. Reconstructed
adeno-associated virus with the extracellular domain of
murine PD-1 induces antitumor immunity. Asian Pac J
Cancer Prevention, 2012, 13(8): 4031-4036

Robert C, Long GV, Brady B, et al. Nivolumab in
previously untreated melanoma without BRAF mutation.
N Engl J Med, 2014, 372(4): 320-330

Ayman O, Mohammad H, Phan AV, et al. Resistance to
radiotherapy and PD-L1 blockade is mediated by TIM-3
upregulation and regulatory T-cell infiltration. Clin
Cancer Res, 2018, 24: 1038

Boustani J, Derangere V, Bertaut A, et al. Radiotherapy
scheme effect on PD-L1 expression for locally advanced
rectal cancer. Cells, 2020, 9(9): 2071

Azad A, Yin Lim S, D'Costa Z, et al. PD-L1 blockade
enhances response of pancreatic ductal adenocarcinoma to
radiotherapy. EMBO Mol Med, 2017, 9(2): 167-180
Iijima M, Okonogi N, Nakajima NI, et al. Significance of
PD-L1 expression in carbon-ion radiotherapy for uterine
cervical adeno/adenosquamous carcinoma. J Gynecol
Oncol, 2020, 31(2): e19

Wang Y, Kim TH, Fouladdel S, et al. PD-L1 expression in
circulating tumor cells increases during radio(chemo)
therapy and indicates poor prognosis in non-small cell
lung cancer. Sci Rep, 2019, 9(1): 566

Sato H, Niimi A, Yasuhara T, et al. DNA double-strand
break repair pathway regulates PD-L1 expression in
cancer cells. Nat Commun, 2017, 8(1): 1751

Sato H, Jeggo PA, Shibata A. Regulation of programmed
death-ligand 1 expression in response to DNA damage in
cancer cells: implications for precision medicine. Cancer
Sci, 2019, 110(11): 3415-3423

Dovedi SJ, Adlard AL, Lipowska-Bhalla G, et al.
Acquired resistance to fractionated radiotherapy can be
overcome by concurrent PD-L1 blockade. Cancer Res,
2014, 74(19): 5458-5468

Gong X, Li X, Jiang T, et al. Combined radiotherapy and

anti-PD-L1 antibody synergistically enhances antitumor

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

[23]

(24]

[25]

[26]

(27]

(28]

effect in non—small cell lung cancer. J Thoracic Oncol,
2017, 12(7): 1085-1097

Sato H, Okonogi N, Yoshimoto Y, et al. Radiotherapy and
PD-L1 expression. Gan To Kagaku Ryoho, 2019, 46(5):
845-849

Zhang W, Pang Q, Zhang X, et al. Programmed death-
ligand 1 is prognostic factor in esophageal squamous cell
carcinoma and is associated with epidermal growth factor
receptor. Cancer Sci, 2017, 108(4): 590-597

Bernstein MB, Krishnan S, Hodge JW, et al. Immunother-
apy and stereotactic ablative radiotherapy (ISABR): a
curative approach. Nat Rev Clin Oncol, 2016, 13(8): 516-
524

Chang JY, Senan S, Paul MA, et al. Stereotactic ablative
radiotherapy versus lobectomy for operable stage I non-
small-cell lung cancer: a pooled analysis of two
randomised trials. Lancet Oncol, 2015, 16(6): 630-637
Meng X, Feng R, Yang L, et al. The role of radiation
oncology in immuno-oncology. Oncol, 2019, 24(S1): S42
Luo Q, Zhang L, Luo C, et al. Emerging strategies in
cancer therapy combining chemotherapy with immu-
notherapy. Cancer Lett, 2019, 454: 191-203

Samanta D, Park Y, Ni X, et al. Chemotherapy induces
enrichment of CD47/CD73"/PDL1" immune evasive
triple-negative breast cancer cells. Proc Natl Acad Sci
USA, 2018, 115(6): E1239-E1248

Cavazzoni A, Digiacomo G, Alfieri R, et al. Pemetrexed
enhances membrane PD-L1 expression and potentiates T
cell-mediated cytotoxicity by anti-PD-L1 antibody therapy
in non-small-cell lung cancer. Cancers, 2020, 12(3): 666
Peng J, Hamanishi J, Matsumura N, et al. Chemotherapy
induces programmed cell death-ligand 1 overexpression
via the nuclear factor-kb to foster an immunosuppressive
tumor microenvironment in ovarian cancer. Cancer Res,
2015, 75(23): 5034-5045

Yang M, Liu P, Wang K, et al. Chemotherapy induces
tumor immune evasion by upregulation of programmed
cell death ligand 1 expression in bone marrow stromal
cells. Mol Oncol, 2017, 11(4): 358-372

Gong W, Song Q, Lu X, et al. Paclitaxel induced B7-H1
expression in cancer cells via the MAPK pathway. J
Chemother, 2011, 23(5): 295-299

Shin J, Chung JH, Kim SH, et al. Effect of platinum-based
chemotherapy on PD-L1 expression on tumor cells in non-
small cell lung cancer. Cancer Res Treat, 2019, 51(3):
1086-1097

Moldvay J, Rojkoé L, Téglasi V, et al. Platinum-based
chemotherapy is associated with altered PD-L1 expression
in lung cancer. J Thoracic Oncol, 2018, 13(10): S733
ZREYL, ALRRZE. NG il S PD-L 1 R IA 2R 19125


https://doi.org/10.1158/1078-0432.CCR-16-3079
https://doi.org/10.1186/s12943-018-0864-3
https://doi.org/10.1126/scitranslmed.aad7118
https://doi.org/10.7314/APJCP.2012.13.8.4031
https://doi.org/10.7314/APJCP.2012.13.8.4031
https://doi.org/10.1056/NEJMoa1412082
https://doi.org/10.3390/cells9092071
https://doi.org/10.15252/emmm.201606674
https://doi.org/10.3802/jgo.2020.31.e19
https://doi.org/10.3802/jgo.2020.31.e19
https://doi.org/10.1038/s41598-018-36096-7
https://doi.org/10.1038/s41467-017-01883-9
https://doi.org/10.1111/cas.14197
https://doi.org/10.1111/cas.14197
https://doi.org/10.1158/0008-5472.CAN-14-1258
https://doi.org/10.1016/j.jtho.2017.04.014
https://doi.org/10.1111/cas.13197
https://doi.org/10.1038/nrclinonc.2016.30
https://doi.org/10.1016/S1470-2045(15)70168-3
https://doi.org/10.1634/theoncologist.2019-IO-S1-s04
https://doi.org/10.1016/j.canlet.2019.04.017
https://doi.org/10.1073/pnas.1718197115
https://doi.org/10.1073/pnas.1718197115
https://doi.org/10.3390/cancers12030666
https://doi.org/10.1158/0008-5472.CAN-14-3098
https://doi.org/10.1002/1878-0261.12032
https://doi.org/10.1179/joc.2011.23.5.295
https://doi.org/10.1179/joc.2011.23.5.295
https://doi.org/10.4143/crt.2018.537
https://doi.org/10.1016/j.jtho.2018.08.1232

MR, 55 AN FEUMIRG ST 7 3N PD-L 1R IK I R0 S AH AL 61 -

[29]

[30]

[33]

[35]

[36]

[38]

[39]

[40]

[41]

BEFE. I PRIR 22 44 3, 2016, 21(2): 111-116

Booth L, Roberts JL, Poklepovic A, et al. [pemetrexed +
sildenafil], via autophagy-dependent HDAC downregula-
tion, enhances the immunotherapy response of NSCLC
cells. Cancer Biol Ther, 2017, 18(9): 705-714

Kim DJ, Jang JH, Ham SY, et al. Doxorubicin inhibits
PD-L1 expression by enhancing TTP-mediated decay of
PD-L1 mRNA in cancer cells. Biochem Biophysl Res
Commun, 2020, 522(2): 402-407

Vansteenkiste J, Wauters E. Chemotherapy is strictly
additive to immunotherapy. J Thoracic Oncol, 2019, 14(10):
S13

Zhi X, Li W, Wang S, et al. Advances in the influence of
EGFR mutation on the PD-L1 expression in non-small cell
lung cancer. Zhongguo Fei Ai Za Zhi, 2019, 22(12): 779-
785

Azuma K, Ota K, Kawahara A, et al. Association of PD-
L1 overexpression with activating EGFR mutations in
surgically resected nonsmall-cell lung cancer. Ann Oncol,
2014, 25(10): 1935-1940

Chen N, Fang W, Zhan J, et al. Upregulation of PD-L1 by
EGFR activation mediates the immune escape in EGFR-
driven NSCLC: implication for optional immune targeted
therapy for NSCLC patients with EGFR mutation. J
Thoracic Oncol, 2015, 10(6): 910-923

Jing X, Shao S, Zhang Y, et al. BRD4 inhibition
suppresses PD-L1 expression in triple-negative breast
cancer. Exp Cell Res, 2020, 392(2): 112034

Zhu H, Bengsch F, Svoronos N, et al. BET bromodomain
inhibition promotes anti-tumor immunity by suppressing
PD-L1 expression. Cell Rep, 2016, 16(11): 2829-2837
Hogg SJ, Vervoort SJ, Deswal S, et al. BET bromodomain
inhibitors engage the host immune system and regulate
expression of the immune checkpoint ligand PD-L1
expression. Cell Rep, 2017, 18(9): 2162-2174

Omori S, Kenmotsu H, Abe M, et al. Changes in
programmed death ligand 1 expression in non-small cell
lung cancer patients who received anticancer treatments.
Int J Clin Oncol, 2018, 23(6): 1052-1059

Chen N, Fang W, Lin Z, et al. KRAS mutation-induced
upregulation of PD-L1 mediates immune escape in human
lung adenocarcinoma. Cancer Immunol Immunother,
2017, 66(9): 1175-1187

Jiang X, Zhou J, Giobbie-Hurder A, et al. The activation
of MAPK in melanoma cells resistant to BRAF inhibition
promotes PD-L1 expression that is reversible by MEK and
PI3K inhibition. Clin Cancer Res, 2013, 19(3): 598-609
Zhang Y, Velez-Delgado A, Mathew E, et al. Myeloid
cells are required for PD-1/PD-L1 checkpoint activation

and the establishment of an immunosuppressive environ-

[42]

[43]

(44]

[45]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

ment in pancreatic cancer. Gut, 2017, 66(1): 124-136
Lastwika KJ, Wilson Iii W, Li QK, et al. Control of PD-
L1 expression by oncogenic activation of the AKT-
mTOR pathway in non—small cell lung cancer. Cancer
Res, 2016, 76(2): 227-238

Xue S, Hu M, Iyer V, et al. Blocking the PD-1/PD-L1
pathway in glioma: a potential new treatment strategy. J
Hematol Oncol, 2017, 10(1): 81

Mittendorf EA, Philips AV, Meric-Bernstam F, et al. PD-
L1 expression in triple-negative breast cancer. Cancer
Immunol Res, 2014, 2(4): 361-370

Reck M, Mok TSK, Nishio M, et al. Atezolizumab plus
bevacizumab and chemotherapy in non-small-cell lung
cancer (IMpowerl150): key subgroup analyses of patients
with EGFR mutations or baseline liver metastases in a
randomised, open-label phase 3 trial. Lancet Respiratory
Med, 2019, 7(5): 387-401

Pathak R, Salgia R. Near-complete response to combined
pembrolizumab and platinum-doublet in a patient with
STK11/KRAS mutated advanced lung adenocarcinoma.
Clin Lung Cancer, 2021, 7: 007

Fukumura D, Kloepper J, Amoozgar Z, et al. Enhancing
cancer immunotherapy using antiangiogenics: opportu-
nities and challenges. Nat Rev Clin Oncol, 2018, 15(5):
325-340

Huang Y, Kim BYS, Chan CK, et al. Improving immune—
vascular crosstalk for cancer immunotherapy. Nat Rev
Immunol, 2018, 18(3): 195-203

Deng H, Kan A, Lyu N, et al. Dual vascular endothelial
growth factor receptor and fibroblast growth factor
receptor inhibition elicits antitumor immunity and en-
hances programmed cell death-1 checkpoint blockade in
hepatocellular carcinoma. Liver Cancer, 2020, 9(3): 338-
357

Wu RY, Kong PF, Xia LP, et al. Regorafenib promotes
antitumor immunity via inhibiting PD-L1 and IDOI
expression in melanoma. Clin Cancer Res, 2019, 25(14):
4530-4541

Zhang L, Chen Y, Li F, et al. Atezolizumab and
bevacizumab attenuate cisplatin resistant ovarian cancer
cells progression synergistically via suppressing epithe-
lial-mesenchymal transition. Front Immunol, 2019, 10:
867

Duan XL, Guo JP, Li F, et al. Sunitinib inhibits PD-L1
expression in osteosarcoma by targeting STAT3 and
remodels the immune system in tumor-bearing mice.
Future Oncol, 2020, 16(24): 1815-1824

YRk, Wik, M. B e SRR E X e 4
PD-LIFER EALE. St EEREREEE4R, 2020, 242(11):
41-48


https://doi.org/10.1080/15384047.2017.1362511
https://doi.org/10.1016/j.bbrc.2019.11.106
https://doi.org/10.1016/j.bbrc.2019.11.106
https://doi.org/10.1016/j.jtho.2019.08.069
https://doi.org/10.1093/annonc/mdu242
https://doi.org/10.1097/JTO.0000000000000500
https://doi.org/10.1097/JTO.0000000000000500
https://doi.org/10.1016/j.yexcr.2020.112034
https://doi.org/10.1016/j.celrep.2016.08.032
https://doi.org/10.1016/j.celrep.2017.02.011
https://doi.org/10.1007/s10147-018-1305-4
https://doi.org/10.1007/s00262-017-2005-z
https://doi.org/10.1158/1078-0432.CCR-12-2731
https://doi.org/10.1136/gutjnl-2016-312078
https://doi.org/10.1158/0008-5472.CAN-14-3362
https://doi.org/10.1158/0008-5472.CAN-14-3362
https://doi.org/10.1186/s13045-017-0455-6
https://doi.org/10.1186/s13045-017-0455-6
https://doi.org/10.1158/2326-6066.CIR-13-0127
https://doi.org/10.1158/2326-6066.CIR-13-0127
https://doi.org/10.1016/S2213-2600(19)30084-0
https://doi.org/10.1016/S2213-2600(19)30084-0
https://doi.org/10.1016/j.cllc.2021.07.007
https://doi.org/10.1038/nrclinonc.2018.29
https://doi.org/10.1038/nri.2017.145
https://doi.org/10.1038/nri.2017.145
https://doi.org/10.1159/000505695
https://doi.org/10.1158/1078-0432.CCR-18-2840
https://doi.org/10.3389/fimmu.2019.00867
https://doi.org/10.2217/fon-2019-0725

<62 - CAmrfeE) 20224E42%:13) ZEIR
[54] Halmos B, Burke T, Kalyvas C, et al. Pembrolizumab axis facilitates the chemoresistance of diffuse large B-cell

[55]

[56]

[58]

[59]

[60]

+chemotherapy versus atezolizumab+chemotherapy+/bev-
acizumab for the first-line treatment of non-squamous
NSCLC: A matching-adjusted indirect comparison. Lung
Cancer, 2021, 155: 175-182

Fehrenbacher L, Spira A, Ballinger M, et al. Atezolizumab
versus docetaxel for patients with previously treated non-
small-cell lung cancer (POPLAR): a multicentre, open-
label, phase 2 randomised controlled trial. Lancet, 2016,
387(10030): 1837-1846

Skinner HD, Giri U, Yang LP, et al. Integrative analysis
identifies a novel AXL—PI3 kinase—PD-L1 signaling axis
associated with radiation resistance in head and neck
cancer. Clin Cancer Res, 2017, 23(11): 2713-2722
Dosset M, Vargas TR, Lagrange A, et al. PD-1/PD-L1
pathway: an adaptive immune resistance mechanism to
immunogenic chemotherapy in colorectal cancer.
Oncolmmunology, 2018, 7(6): €1433981

Wang H, Fu C, Du J, et al. Enhanced histone H3 acetylation
of the PD-L1 promoter via the COP1/c-Jun/HDAC3 axis is
required for PD-L1 expression in drug-resistant cancer cells.
J Exp Clin Cancer Res, 2020, 39(1): 29

Yan F, Pang J, Peng Y, et al. Elevated cellular PD1/PD-L1
expression confers acquired resistance to cisplatin in small
cell lung cancer cells. PLoS One, 2016, 11(9): ¢0162925
LiuJ, Quan L, Zhang C, et al. Over-activated PD-1/PD-L1

(61]

[62]

[63]

[64]

[65]

[66]

lymphoma cells to the CHOP regimen. Oncol Lett, 2017,
15(3): 3321

Han JJ, Kim DW, Koh J, et al. Change in PD-L1
expression after acquiring resistance to gefitinib in EGFR-
Mutant non—small-cell lung cancer. Clin Lung Cancer,
2016, 17(4): 263-270

Zhang Y, Zeng Y, Liu T, et al. The canonical TGF-f/Smad
signalling pathway is involved in PD-L1-induced primary
resistance to EGFR-TKIs in EGFR-mutant non-small-cell
lung cancer. Respir Res, 2019, 20(1): 164

Peng S, Wang R, Zhang X, et al. EGFR-TKI resistance
promotes immune escape in lung cancer via increased PD-
L1 expression. Mol Cancer, 2019, 18(1): 165

Takahashi T, Tateishi A, Bychkov A, et al. Remarkable
alteration of PD-L1 expression after immune checkpoint
therapy in patients with non-small-cell lung cancer: two
autopsy case reports. Int J Mol Sci, 2019, 20(10): 2578
Kim SJ, Kim S, Kim DW, et al. Alterations in PD-L1
expression associated with acquisition of resistance to
ALK inhibitors in ALK-rearranged lung cancer. Cancer
Res Treat, 2019, 51(3): 1231-1240

Heynckes S, Gaebelein A, Haaker G, et al. Expression
differences of programmed death ligand 1 in de-novo and
recurrent glioblastoma multiforme. Oncotarget, 2017, 8(43):
74170-74177


https://doi.org/10.1016/j.lungcan.2021.03.020
https://doi.org/10.1016/j.lungcan.2021.03.020
https://doi.org/10.1016/S0140-6736(16)00587-0
https://doi.org/10.1158/1078-0432.CCR-16-2586
https://doi.org/10.1080/2162402X.2018.1433981
https://doi.org/10.1186/s13046-020-1536-x
https://doi.org/10.1371/journal.pone.0162925
https://doi.org/10.3892/ol.2017.7682
https://doi.org/10.1016/j.cllc.2015.11.006
https://doi.org/10.1186/s12931-019-1137-4
https://doi.org/10.1186/s12943-019-1073-4
https://doi.org/10.3390/ijms20102578
https://doi.org/10.4143/crt.2018.486
https://doi.org/10.4143/crt.2018.486
https://doi.org/10.18632/oncotarget.18819

	不同抗肿瘤治疗方式对PD-L1表达的影响及相关机制
	1 PD-1/PD-L1的结构及表达
	2 PD-1/PD-L1信号通路
	3 不同抗肿瘤治疗方式对PD-L1表达的影响
	3.1 放射治疗可通过破坏肿瘤细胞以及肿瘤微环境诱导肿瘤细胞PD-L1表达上调
	3.2 不同的化学治疗方案对肿瘤细胞PD-L1表达影响存在差异
	3.3 靶向治疗可通过干预驱动基因状态或信号通路调控肿瘤细胞PD-L1表达
	3.3.1 通过干预驱动基因状态下调PD-L1表达
	3.3.2 通过影响MAPK、PI3K-AKT-mTOR信号通路调控PD-L1表达

	3.4 抗血管生成药物可通过影响细胞因子以及STAT3表达调控肿瘤细胞的PD-L1表达

	4 抗肿瘤治疗耐药与肿瘤细胞PD-L1表达水平的关系
	5 总结


