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Abstract: Lung cancer is the leading cause of cancer-related deaths across the world, of which non-small cell
lung cancer (NSCLC) accounts for 85%, and more than 50% of NSCLC patients were diagnosed with distant
metastasis. The comprehensive treatment of NSCLC includes surgery, radiotherapy, chemotherapy, targeted

therapy and immune checkpoint inhibitors. As one of the traditional treatment methods, radiotherapy plays an
important role in the treatment of all stages of NSCLC, and its immunomodulatory effect has attracted much
attention. The application of immune checkpoint inhibitors (ICIs) has significantly improved the prognosis
of patients with local-advanced and advanced NSCLC, but the benefit population was limited. At present, the
treatment mode of radiotherapy combined with ICIs has become the focus of research. This paper reviews the
research progress of radiotherapy combined with ICIs in the treatment of NSCLC.
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R, IR EY, EARMERPD-1 (pro-
grammed cell death 1) /PD-L1 ( programmed cell
death ligand 1) i# & MCTLA-4 ( cytotoxic T lym-
phocyte-associated antigen-4 ) [ 455 Fa: A s, 1 il 571
(immune checkpoint inhibitors, ICIs ) TF7F AR R
SR IR Sl DR B M HIN S CLC I3 75 ) it
SRR GIRTT TRz —, e i niay T3y
RAEEFEAER, AT DL E A RO AR I
AT LB ML TR S22, FENSCLCIYIAYT
T, BOTEREICISHIA YT Rk 2 BB, —3%
B BB . TTRSCRIAS B S R DI A i

1 BFERAICIsH EMZHLH

PRI IR EWR S B — ikt 2 T i,
ok 37 B G (R e A L RS At i BB 4, X — B
PERR NI BRRON ™, FEIA Ry X B I G2 T T O
BUATTUIRE S i 25 R SR K B 7T LR 2]
JCSF T PRI B K A AU 10% A5 A, X AR/R T
I TR ) S S LR AT REIE R R 2, 23
ZR AR ILFEEA . W5 R IETT — J7 1H Al L
B EAE M AETS (immunogenic cell death,
ICD ) J7 A= T4 A4 S B b 98 A OGH )L (tumor
associated antigen, TAA ) | ML EIEE . BEiX
FEAL R 40 55 TN R SRS IR Frfgg 1 e B i 3
Jib g P9 T 20 M A3 00, oY e e 4 i 8 | )
MHC- | FIFET 52 A 55 e 36 CTLAMINK AR X i
240 6 8 PR 0 AN R A R s g — T T T AR
PE IR A0 A PD-L 1363k | 38 s 22 400 i) 1 240
( myeloid-derived suppressor cells, MDSC ) FliJiy
PETHIM (regulatory T cells, Treg ) S5 S0 i il 4
AR PR R, BE B ROTIRAICTs
ANASCAT LA s ATLAA (R 0 e S s g, i 5L AT LA
T 175 3 19 e R P 35 R e 48 L g £ o %
TR, BECMIE, Z20n KR O SRR IE
TER RN PR A TCTSH B )

2 RUTEASICIsiAfr R EINSCLCH] e R 5%
FIHUNSCLCHIARHEIR YT & T AR UIBR, ik
FRAT AR E M T ( stereotactic body radiotherapy,
SBRT ) i 4 47 A B ) ok e AN Ji 2 7 A 114 7 0
NSCLCHEF M eiA T " T avibki
FAWINSCLCHE kX LI ab 5685 0 =1, Wik
X R A I R S AICHTF i R S8R 3
Fe R B8 AT TR R A I PRI 5 MR s . — 0
Hn . T Y PR 58 PEAN T R &2 kE SBRTEE &
DurvalumabXf kB8 25 Durvalumabg 5 BhiGy7 1~
AT FARMNSCLCHE#H F 2 M2 f# % ( major
pathological response, MPR ) , %% 4L SBRTHE
4 Durvalumabd B FH MPRAZ I B L T B 25 Dur-
valumabZi H % (53.3% vs. 6.7%, P<0.0001 ) !'J,
ASTEROID Z&—TiZ .ty FEHLAT I TG R
W, S1ETEicT1~2NOMOMYNSCLC i 3% SBRTJ5
Durvalumabify¥7 97 8URIEE 4k, WI2b 45 R 3R 11
SBRTH A Durvalumabi&y7 19 af £ 14", HATE IF
AR RIS 5 1 AN RICIs = S EABE T AR alifh
4 F AR M) FIINSCLCHEH Th A SBRTI N, L
Tl XTI LA AR N IRy R
HINSCLCIRY T R 28, ATIH LIRE,

3 WYTBARICIsIA T RERiE FINSCLCHI G R i 52

NSCLCHZ BT 20%~30% (1 £ 3y J5 355 i 3
NSCLC ( locally advanced NSCLC, LA-NSCLC ) ,
] A A7 AN fiE F AR AU LA-NSCLCRYBR HEIR YT
Jr 2R AR R A A i R — A R 24, SARE
FERALR20% . ICIsI R F AT 2] T 85 LA-
NSCLCHJ5 A 52, iy 7 I G ICIsH I PRI 5% 14 i
TESE T BRGNS e 4t S HJEPACIF-
ICHFFE BT T etk I+ s el S T 45/

— I 4R 2 pn T BEALXT B SE AT
K H26E R T13HIABETF AR M MIHNSCLC &
s R HAITIE 1~42K , D432 R AE

1 BHEINSCLCHFERILINE T B & BRI E S FIE T AR R
Table 1 Ongoing clinical trials of SBRT combined with ICIs on early-stage NSCLC

NCT number Disease Phase Interventions Status
NCT02599454 NSCLC, [ Single arm, | SBRT+Atezolizumab Recruiting
NCT02904954 NSCLC, I-TTA RCT, 1I Durvalumab+SBRT Recruiting
NCT03446547 NSCLC, [ RCT, I SBRT+Durvalumab, Sequential Recruiting
NCT03050554 NSCLC, early stage Single arm, /11 SBRT+Avelumab Active
NCT03383302 NSCLC, I/1 Single arm, [ b/1l SBRT+Nivolumab Recruiting
NCTO04273814 NSCLC, 1 Single arm, Il SABR-+Nivolumab Recruiting
NCT03924869 NSCLC, [/ITA RCT, Il SBRT+Pembrolizumab Recruiting
NCT03574220 NSCLC, T A-TIB Single arm, [ SBRT+Pembrolizumab Recruiting
NCT03833154 NSCLC, [/11 RCT, Il SBRT+Durvalumab Recruiting

Notes: SBRT: stereotactic body radiotherapy; ICIS: immune checkpoint inhibitors.
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FIPD-L 15 DurvalumabJLIAIR Yy, XTHE41 2
ZRRFNRYY, SRR AL EALE (PFS)
S.6 H HEEEI16.8 A1, H3E B ik Jie sl At
T XU FEAIK T48% ( P<0.001; HR=0.52, 95%CI:
0.42~0.65) . #ZF20204E3 H20H , WF5E4H i+
fiAEAE (OS) iK47.57, R & FXTE4129.1H
( P=0.0025; HR=0.68, 95%CI: 0.53~0.87 ) , 44F
PFSHIOSH /35 435.3%H149.6%, i T e
411919.5%H136.6% ", BFFTLH3HLA AR R K
R R30.5%, XFHRLH N26.1%; 240509146 15.4%
H119.8% Ay £ TR KR T AR Y7, ek DAY
it ge (WFFT4R4.8%, XTRELZH K2.6% ) , Hirh
T Il 48 & A 2235 1.3% . Durvalumabt L
[ I6 Y7 7E 035 2B U B[] B AN (SOA BH B 38 mAS
KR, 1 HLAR RS i A 1 R, WAl
Iy #T &L, PFSTEfTAPD-L1KRRE T A%
%5, MOSIUFEPD-L1RIk = 1%M) B & h ks, IF
HPFSHIOSTEPD-L1E LA =25% M B E RSl
B3P, X R LA-NSCLCIR 2 b 57 J5 I ICTs
PLEIRYT, A PD-L1F AR A o] GEA Bh T 0 ik
- PN £

YRPACIFICHHSY IS, AHOCH PRI 53 28 i e
JF. LUN14-1792 300 N B (i, B 7ErAl
AATFARMMINSCLC B & WA fby7 5, PD-141
il | PembrolizumabI[L [ 1757 194 4 M A 250bE .
H i e 8 JC i b e B i [a] 2 22.4 7, "R PFSh
17.0A, HALOSHKIKE], 24EMOSHKN61.9%%,
H19.6% M B HEFA RN Z L2, F%03/4
RN RNER (5.4% ) . FFIRENME (5.4%) . =
J1 (4.3%) FETE (4.3%) ; ZWE9E B 7E Uk
fref, FoA T FLPACIFICHILUN14- 1798155 & BH,
LUN14-179f#PFSFIOS 5 PACIFICHF T A,
AR R AEE BUARS , (HLUN14-179/ 5157
AP TS B — B AE . A Tk — P KR
AR, J2h TBTCRC LUN16-081IGRBETY, &
TEFEAE PD- 1415 Nivolumablk 4 CTL A-44101 i1 )
IpilumabiAy ¥ NSCLC i 7 i) 4 4 1k Fny v sk 2,
2020422 [ I IR 2% 2 (ASCO) #itil T7 it
L VEEE 74, Nivolumab+Ipilumab4i 43
KU BN ROV R ARk 44%, 39U il
R R20%, 2940% 1 5B 5 RIS BL R 1T
HWRYT, BIIZI A IR I LU 1 ik — 2P 4R
ZAfk. ETOP NICOLASHFSE & T ik sy 7l 4
Nivolumabif¥7 IHHNSCLCE & (& 2 FIA R
P BE T TG B[R 25 AINivolumabif T -4k

FRIGI7 VAR . e i R B, cH DLIOR
RN ZZM (41.4% ) . FEIZRINE (20.7% ) F1
iR (19.0% ) , HHpkA39¢ L ERIHER AR
5.2% . 1.7%F11.7%. HiHA2 1] Bl 17 8 2E 0T
Je B3 P A A A 3% LA il 4 i 9 AR H Ath, o i
BHOAR B RN, i PFSik12.7 A%, IFFEHE T
FJAFT-166f5¢ (NCT03102242 ) KP4k [F 27l fk
ST Atezolizumabifs J FI4ERFIG T7 A AT DIRR 1
WINSCLCHITRL; P10 98 25 4Rk S e 30T
BIMLER AT 2T 32, HEBW kA fFki. 20
Ly [ PEHOPE-005/CRIMSONM 93t 1E T H.
S LA-NSCLCHULYT FICTsHLIE iR YT Hr
T 80% MY FR A K AEIRYTAHOCHEI 48, R ZHCh
ERERMER S, V20 = 25% 2 & AF i B A il 4% 114
ST B R ZEPY

CEABUA MG R ST e H TR A Ak T e
JLEE TCTs /9 37 7 oR B . 35 ol 3% 7 S ml 77 B 1 HA
NSCLCHE PFSHIOS, HA KW WHIE AR HF
GO RN LS AR 4 ) 25 A BRI, (B I
PR T o B A

4 WITBRBICISIA T B ENSCLCR G IR 52

£150%NSCLC B H TS FE1EIm b 72 75
B X BIK 2y DR 5 72 g A8 ) 3 7 IR 8 R R BH M 1
MEIINSCLC & IAIT B 1D, MiICIsEL i A Uk 3)
LR BAPEM NS CLC R # i — 2R IR T e 27, 1
HINSCLCHE E1E LA 4 507 0 E B[Rl Sk B
H T AR R A5 (RN ) Fe ekt /By, 840K
JPIRATCIs 2 A5 Al LG M INSCLC R 3 A A7
We? KEYNOTE-00 14 5% H 3K 2y 5 PR A 14 174 1 45
NSCLCHEESHOSEH A2 T #im &, JigPD-L1
PRI, VAR SHEOSHEAT1523.2%, BEfE
FZ i by B OSH N 15.5%, TMPD-L1KiA
= 50% )4 B SAEOSH A 1729.6%, W4
i, BRI T R I PFSER A2 1 i
YRR IR IEK (441 vs. 217, P=0.019) ;
MEAE 2T B OSH B E 4K (10.7Hvs. 5.3
A, P=0.026) . BEAEHESZ M Pkt i s
361 (13% ) KA TS, Jola ey s i g
B (1% ) W%, HABRHEIRLL A R TG
225 AMFFRABIAAIESE T ICISIR YT H (AT
T 7] LA Pembrolizumab A 7RY

W 2 T AR Bk 2L, SBRTE G U Jifi s 1) 1o
FBCR 2™, AR5 3 1 SBRTAH L T4 AL 431
T R A RIS MR R PR feis, ENSCLCH
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FEIGTT MR A ICIs i “P1E” B 2,

I R F 5 PEMBRO-RTZN A T 76 1k 57 2% 1K
FIFERSTENSCLC R, fFFTdl skt (LAGH
kb 3 ) SBRTJE 7K N H- R v Pembrolizumab
IRIT, KRRZEAUf# HPembrolizumabifyyy, Z553%
B BT T 2H Fn %t BEZH 99 12 F]ORR 23 1] K136 % 111 8%
(P=0.07) , 12J&DCR ( disease control rate ) 435l
H164%F140% ( P=0.04) ; IPFSS3J k6.6 1 Fi
1.9/ (P=0.19) , HHLOSHIZ 511590 F17.6 H
(P=0.16) ; BRI THAREB/INARILSG T
SEPUE, AR AR AR

HLEZH 53 B PD-L 13k BF M 119 8 VAR B50%
Pm 755, TheelenZ:P5 31434 T PEMBRO-
RTHIMDACCIlfi PRAF 5T H i HINSCLC 35 iy 7 3k
A Pembrolizumabif 7 BUEHE , BEAIRYT 4t g
R B e e R iR 41.7% ( F FtPembrolizumab4i
19.7%, P=0.0039) , H{;iPESHIOS/35149.0  vs.
445 (P=0.045) F119.27vs. 8.77 (P=0.0004) ,

SBRTHELGICIs i ok 3% T M HINSCLC & 1y i
J5 o WelshZEBg—15i T /111 . B BERFS3IE 5L
T HLAMTEESBRT (50 Gy/4 F ) B4 Pembrolizumab
TRITEE RS ENSCLC 8 i BT APORR B 8 1 4%
G54y E T (45 Gy/15 F ) BA Pembrolizumab4
(33% vs. 17%) , If HFEPD-LURKEHEE
PFSE MK (20.8/vs.4.6J], P=0.004) .

FEA AT, BB 53 A 34 VT 1 S ik
¥7 (NSCLC¥ R FSBRT ) 4 Ipilimumabif
Pembrolizumabif ¥y i ] SRR (1) 22 4Pk 0 ds &
B, 60f B H TCA/SHAS RN I KA 5 1549 R
H P3G RN, Horp 445 25 RO Uk it
EFPEARN RN (PR RIE . Bl L Al |
Z8) , I E N SBRTECA ICTs kI P&
4, iR A= s . BBERF ST NA
T VL7 BE A 322 52 ik SBRT ) #, Horp54
1) 5 237 T Il kE SBRT R A5 1CTs, HAR3%%
Jiti 9% 114 % A= 6B B3 (10.7% vs. 0, P<0.01)
A BB T B 2 L ICYICIR YT, H
ATATT G BB 58 K A SR, A MR 22 4 B
Brtbz oh, A W5 VEAG N 55 # £ SRS-SRT
('stereotactic radiosurgery-stereotactic radiation
therapy ) A ICIs4 4. Hubbeling % [m] Jii {4:
ST T 163INSCLCHN # # AL o7 i %k dis , Hirp
S50 H % T SRSECAICISIRYTY , FF ARG ik
JTHSCIIAN KRR Y

M3 EE R 2 AN kL, An e % B O

kt7 Changih i Z A0 BT B A 1CIs AT GE 3K 4
KRBT, R Ry Z2 30 T R RE R S 22 64 i Bt
Jirt R St 2 AR B o) i 9 1) % R AR R B iR . — I
PRUETR YT o 1 R () 22 Fh S 408 FR A a2 2~ A B
- SBRTHE S PD- 14111 5] Pembrolizumab iy T il
IRBEFRERIE AT R, A 35 ORR (objective
response rate ) H13.2%, H{;OSik9.6H, HAR
FOW AT COSINRWBIFE () 46 45 SR ] 2kt
SBRTHE A Ipilimumab/Nivolumab /¥ 51 5[5l #1477 IV
HINSCLCH: % HORRIL68%™, [l 441 i 5 5 it
BRLT B 1 1 AR R AR, UE A TR AR T AR S
YRR REVPIRREM BT T4 Nk
HITFRL, ARG IR YT R AT 75 SR BEE I3
PRBIFFE HOIEE S 155

5 BUYTEEAICIS;ATTNSCLC R 3 g R i o) &

KEYNOTE-00 I fff 58 £ 715 L1 ~F- il 71 o k- s 7
A ICIsIRYT I B K 45 BN 2, McGeek il
ASTRL A ik SBRT X B NS CLC 8 35 A1 Jid i 4
ERBPTH AR E R0, SKsiE gLt
AHEG, Wl F 5% B k422 52 SBRTRE W f 25 ok 5 4h
LR RS RN s @ U F e S SV R P VA 123
T AR B SR ERRR R, A E AR
TEANTR) 25 B 08 I 68 B S A7 AE 2 R S5 1 s
FEMEREES X AR KRR e T HUT R R
MR MR G0 28 0 A i R B, 1E T 2 52 g e A4
NSCLCHE & HIFE", Heah, oA 3 A= Yok
T WIRE T B HINSCLC B % ICIsHE 4 SBRTHIL
Pkl . BRI S ICISHYIG PRIFSE IF 7R354
HAU AR B E A A AR T AR Z SR
P H AT IR YT IS ASAEAR EGFRIAR AL i B
iy ) FF 0L e O B RRR ORI 4
PD-L1fFk A RE & Ak, I EAICTs
A RE NG b AE MR B IVER, FRATIE T
BLH Z W T T AL 0 bR A R T T T R
HICIsHITR, REIRIT M L™ &5, M
M ANSCLCHE 3 [F0 i Ay 7 5 TCTs 6 7 21 i 1
NSCLCH:# SBRTELAICIsIAYTY, T2 R &
FEHICTs, J7BeAICTsH AL & 1CTs Fi 25 FR 2 i
ATy T B B ML BE (s PRI 2 1 — 004k
6 Sk

ST ERA TCTS TCIE S A 2 L A S I R 52 B
FEREA BANA A, B I PRI RS T
WiE R EVER, INSCLCIIZERIRIT TR T 3
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