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Abstract

Radiation therapy is the main anti-cancer method for more than half of the cancer patients after
diagnosis, it has the advantage of local tumor control over chemotherapy and has relatively few
systemic side effects. However, the efficacy of radiotherapy is limited by resistance to acquired
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tumors, leading to the risk of recurrence and metastasis. Since the advent of immunotherapy in
cancer therapy, it has now been established that the association of radiation therapy with such
treatments can promote the emergence of radiation-induced antitumor immunity. Therefore, this
combination has attracted increasing interest in the scientific community in recent years and is
being studied in a large number of preclinical models and also put into practice in many clinical
trials. In this review, we aimed to summarize the inter effects between radiotherapy and the im-
mune system and the impact of the combination of radiotherapy and immunotherapy on the effect
of tumor therapy.
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BT RIRTTRERE I B 2 —, e R IR VR IT SR, R 60% IS4 Ji B H 42 &
PE B B RS BT I — 800 (1], W4, TBURHEAR S et MG KRGS &, AT DLKETURES 14 J8UH 57
S AL L BRI A B, BORR LR B A0 1 IEH H AR 2] BR 7R Ee iR e i M RS, G
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Mo ZE4E. o, JATTHE T E4HR. #EREIHI4HRMDSC), MWkl 2,3- — IABE(IDO) I 73 LA K i
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TE[1F EVE MR AR ) MHC-1 43 1[29], SIii)—TiafF7a R, 4805300 DNA XU Wi
ATM/ATR/Chk1 ¥l Fif 7 4 B PD-L1 BIRIA[30]. ST i@+ PD-L1 i ik 5%4T PDL1
HBIT IR N A DR [31], TEUR ST ARy —FioG R i Bha T, DA s e e i 2 s B A kvt . (H
T P IE 8 2 WP e G2 V2 a0 G 2 ARG 2 a0 Ak R0 T e L SO B R I (32, LR RE ALy J i A e oRg
L8 T A A SR R A A S5 SR 38 0 e R o T8 SR Y 9 R BBURR A [33 ]

H AT A4 H 27 ik 5 AP RI TV K 45 6 T LB s I Rg 42 il R mT Re 12k [34] o EAS R BR)¥R 97 77 2K
W BURT S T IR A S LT R A A . SR A A LR AL S T B Uk CTL MR T2 5.
CTL fEH:R I EAFEMAZE LA s, EREFEAMRAET: | (PD-D)AIZHM 3 T 40 SR 4
(CTLA-4), HA#HSAEAHF: ANKAYIEPIEMHLA). CD47. HMGB1. GRP78. CDI134. TLR. CRT.
YA MM (ECM). DNA ZERIMIIEE Trex1. A G RET4ELN MU (CAF). TAM. M SRAM AL ([35].

BT, Bt PD-1 25472 55 E807 A 1 FH 1 S5 A R 1K) e 5 T T V5 245 . %% PD-1/PD-L1 A1 H A 4
PR A RAE N B AR, AU RS, T DU A AU B R e 1361 [37]. w1k 1, BT
—HEHAT R T U RIT G RERE SMH R CE /S RN — iR, fHEZ N2
PD-1/PD-L1. CTLA-4 #lifil . 2 %00 5t B R R BUREIT B G S % 697 B0 2 Ve Joq vk, fEAN IR
Mg A, K2 RATEHETT 5 R PRIT A BH T 2 RAF, HI7 8O X T 58U VG T7 K U 5
HARH38] [39].

Table 1. Related tests of radiotherapy combined with immunocheckpoint inhibitors

1. BUTHR A RS SHIFIFIE KRS

Study Phase . Irradiation .
NCT number status of trial Tumor entity Drug regimen First pdsted
Has Metastatic SBRTI =8
NCT02298946 Phase 1 Anti-PD1 (AMP-224) Gyor3x8 2014.11.24
results Colorectal cancer Gy
NCT02434081 r;iis Phase2  NSCLC III Anti-PD1 (Nivolumab) RT 2015.5.5
Metastatic Anti-PD1 (Nivolumab/
NCT03115801 1185 ppaced genitourinary Atezolizumab/ IMRTAIGR 17 4 14
results . T3 x 10 Gy
cancers Pembrolizumab)
Has SBRT
NCT03220854 Phase 2 Solid tumor Anti-PD1 18~60 2017.7.18
results
Gy/3~5f
. RT3 x9
NCT03988647 1185 ppagen  Metastaticmerkel ) o bryy perprolizumab)  GyorSx  2019.6.17
results cell carcinoma
4~6 Gy
Has HFRT 3 x
NCT02303990 Phase 1  Metastatic cancers  Anti-PD1 (Pembrolizumab) 8 Gy-1 x 2014.12.1
results
17 Gy
NCT02759575 as Phase Head andneck v b5y 1 (Pembrolizumab) Y22 % 201653
results 172 cancer Gy
NCT03051672 188 ppagep  Metastaticbreast o bonyp pembrolizumaby R0 <4 2017.2.14
results cancer Gy
NCT03465891 188 ppacen Lymphoma Anti-PDLI (atezolizumab) ~ RL2*2  2018.3.14
results Gy
H Ph Anti-PDL1 (Durvalumab) SBRT 1 x 8
NCT02311361 as %€ Pancreatic cancer Anti-CTLA4 Gyor5x5 2014.12.8
results 172 -
(Tremelimumab) Gy
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Continued
NCT02934503 1188 ppaces SCLC Anti-PDI1 (Pembrolizumab) 1P 5016 15 17
results radiotherapy
NCTO03617913 rel_sllallls s Phase 2 Bladder cancer Anti-PDL1 (avelumab) RT 2018.8.7
Squamous cell
NCT02952586 1188 ppace3  carcinoma of the Anti-PDLI (avelumab) ~ MRT35X 541602
results 2 Gy
head and neck
NCT02336165 Has Phase 2 glioblastoma Anti-PDL1 (Durvalumab) RT 302 2015.1.12
results Gy
Has Phase RTS 6
NCT02221739 NSCLC Anti-CTLA4 (ipilimumab)  Gy-3 x9.5  2014.8.20
results 172 Gy
NCTO01449279 rePslsls ts Phase 2 melanoma Anti-CTLA4 (ipilimumab) RT 2011.10.10
Melanoma/
Has Phase non-hodgkin . s RT3 x 10
NCT01769222 results 12 lymphoma/colon/ Anti-CTLA4 (ipilimumab) Gy 2013.1.16
rectal
Anti-PDL1 (Durvalumab)
NCT02701400 rg—slslsts Phase2  Recurrent SCLC Anti-CTLA SBR(T}; *9 2016.3.8

(Tremelimumab)

6. MNEERE

TEE L AR, RPEIRTTAERAEIGIT RN, DA BT T 5 IR TR 732 2 1) ) LS £
IR RE,  #9TF KT ITR YT SN B T A, IE G0 A 2 280 ) K W PR i 9 L BT W, O
B G BT I A B AU X URE ) — R BT BT ik e (R, DRARAFAE— L R A A e, 9 e
P T IR R TP & (I 18 LA S R, — U PR AT 2R W1, §T CTLA4 A4t CD134 X F74
SR SR R BN [, 3 3R I 36 7 NP T R G088 VA ) SR TR LA R S (40 ATRINJZ, X — T
U RIS I BT (411 W1, ST80T Ja T 4R e e T AR EL, S R IRIN SO0 5 TF SR S eIt T BB 1T
JEALT- S0 o MHLEE EF, G273k () T8 7 TR S 80 6 A -5 TS T e BSUT G FH S 4B AT 2
SRR BRI T B 5 B PR BT RIG RBTF AT [N, AR50 0F 9 S s PRI R T 94 AR 3 F i 3%
PERT, AERTT SN2 PIFIA ST 7 AR A R SIHE I, T REKS o B o

R 2R 5 AR B VRS BCRS T A2 0 B I S 40 )l A 42 48 0 2 A 1 8 3% 1
[43] AR AT 51 2 Mg 0, AR AR [44], AERIR BUF, 383 SelleyT IR0 e
LB TR AT DS IR AR SRR O IR AT, Sy TR R i EETBUN U R M AN 4, SR 5 2R 2 R
R Ltk PRI

Fyob, 3BT BB 7 IR OR TR L 8K RS 7 VAR G BT IR R AL T R A B, AT
BRAVERBEMEA . RECLNMR T LR AR, A4 DNA B ERIE[45], RAEGAT(460],
PDL1 RIA[3 1 MGE R EWA[47], (EUVRAFLE L RIRYE . BRAVIE T BN () T AR AR AE S i PR 5k
K o
E&mHE

(SAMHDI {£ BHaH AU I8 LAEFIBLEIBTTL) (2019WS154).
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