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Abstract: Brain metastasis of small cell lung cancer is a challenge for conventional therapies.
However, the combination of immunotherapy with chemotherapy, radiotherapy and targeted thera-
py provides a new option for small cell lung cancer patients with brain metastases. Chemotherapy
combined with immunotherapy has been a first-line treatment for extensive small cell lung cancer,
and its efficacy for brain metastasis patients has been also confirmed. Brain radiation therapy
combined with immunotherapy is a new approach, although not explicitly mentioned in clinical
guidelines. Based on the molecular mechanism and results of small-sample studies, the combina-
tion approach tends to be recommended as a synchronous therapy. The efficacy of anti-angiogenic
drugs combined with immunotherapy is better than that of single drug, and the adverse reactions
are also within the acceptable range. This paper reviews the recent progress on immunotherapy in
the treatment of brain metastases of small cell lung cancer, and further discusses the efficacy and
related side effects of immunotherapy combined with chemotherapy, radiotherapy and targeted
therapy.

Subject words: small cell lung cancer; central nervous system metastasis; immunotherapy;
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AR AE, T SCLC A AR & 4 Hiiw |, B8
BEYIRS NI R A Ik HAB AR AL &
A RS BT REPE AN R 200, BRIV AE 15 7 2 A R
it (prophylactic cranial irradiation, PCI) & , 54 15%
~48%I1) SCLC B35 ] fig & B M4 #1571 R 2697 1Y
SCLC M ¥ #% B # A A /N T 3 AN H &G 7 1 i
R mE AR 3.7~8.5 A H B PR 4 R G
i G 7 e by7 . M7 (whole brain
radiotherapy , WBRT) \WBRT Ml Jey kv il 7 [ 4046 57
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WA 697 A B ES-SCLC M —£3AY7 ik . 4R
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Wy o AR SO e ity S ST 0T B IR T ER
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1 SCLC ¥R RERTTEBRE LT

1.1 SCLC E# REaTBEa LTy

G B8 I K AF 5 PD-1/PD-L1 FIZH M 357 T ik
M ARMIAHCE I 4 (recombinant cytotoxic T-lympho-
cyte associated antigen 4,CTLA-4) J& K A 5 )
#il 7 (immune checkpoint inhibitors,ICIs) /£ H i P
FE R PD-1 FEE ALY B Z0AE T 48 i A
2 B 2% T 2R 55, PD-L1 76T I 45 5 240 it R0 fih 958 40 g
FM AR, 2T T A0S 0 SRR T PR 10 78
D= AN R S A B AR Lo 1 €7 e o e e S ML R 4
8 R T A I L A0 BRI T2 98 8 DA R PR A L 1Y
AR IR T 20 A 2 G 328 T P 35 19 B 8 A BT 4 F
TR, AN T A (FEE CDS*T 41 ) i A X
P2 22 50 ke HE % 0V 2 TP 98 o A4 T 1 32 D
PRI, P R 92 10 bk L 4 250 344 o Tl ok 19 97 i 4 T
FLMAR A7 25X k£ Xt PD-1 8% PD-L1 677 42
it T BEE Al CTLA-4, AR CD152, /& T i I
(s Z 0k e 5 T 41 - CD28 LA 1) B7 4
T4 AR AW T 40 5 Ak, DT T B 50 R 48 1Y)
RT3 CTLA-4 ICIs 1F J& 3 1 30 i CTLA-4, {2
T AU G AL LR BRI B, 25 BT L
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%G e B 0. s R 1 S BE O IR (75% 4 A% PD-L1
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LLah  JFn] DL ICTs ¥ o X 26k A 4R 1Y f
BE AN TCLs AR R0 B 2508

MG T 1ok B, SCLC AR AR &k 4r 4
PR . JE T B[R R 1 (achaete scute homologue 1,
ASCL1) , # 22 J5 43 4k K -7 1 (neurogenic differentia-
tion factor 1,NeuroD1) .POU 2 Z& [A] J& & 3 (POU
class 2 homeobox 3,POU2F3) #1 YES #1 X H 1
(YES-associated protein-1 ,YAP-1), fi¥ 45 A SCLC-
A .SCLC-N ,SCLC-P #1 SCLC-Y!""),

YAP-1 [0 T 4175 5 5 AE B I A T 71 1Y
BUEAREY . YAPL 55 CD4R1 CD8*T 41 it ) 38 7 Al
Al BRAH S A A B SR 4 5 O 1E 45 44 35k (transcrip-
tional enhanced associate domain, TEAD) [ 4% 5% I 75
Kol AE T 4 5Z AK(T cell receptor, TCR) A BUS P K
PR, XL R IAE ES-SCLC My %R Y7 th B A
ERBWTI .
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SCLC-N J¢ SCLC-P = F 7 AL #b 58 , HAF s AC-
SL1 NeuroD1 1 POU2F3 3 ik B Ak LA Jz 5 0 R A
SCLC-1 #AE EA b H 4 il [4] 58 51 4% k. (epithelial-
mesenchymal transition, EMT) | %t %4 4fl Jifl 32 116 F 4T )i
BRI A F . X Bl SCLC LB XS iR Iy
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Bl g E A — eI A, CASPIAN Jf&— T [l 4] —2&
BRI 2 PEAR T A2 IR A AR FT A I s AS AR
JEHBLAEIRYT ES-SCLC 7, ABERE T
X Bl & RS RS R H (EARORI I bt 4l
10.4% , " REFNH R 10.0%) , WF5E % PR, He £k v Aix pf
KRG, BRI L AP 2 A2E JER) 2 v A e gt
JE A A7 B (median progression free survival,mPFS) /3
WA 4.7 A A 4.5 A H ,mOS 4351k 11.7 A~ A #l
8.8 N1 . mPFS Hl mOS #4 sh3 , BE ARG B 2
KBUR 22 05 4057 B AT R B E KOS F1% 0027 fit
% (objective response rate, ORR) 254, Jt F L tf
9%, 5 [E B b 25 b W B #E )R (Food and Drug Ad-
ministration, FDA ) | 3¢ [E [ 37 25 A9 4 ¥ 2% (National
Comprehensive Cancer Network ,NCCN) 1§ rd # 77 &
AN JE BT S HFE I NTEA (etoposide plus
cisplatin, EP) {57 75 % , 24 ES-SCLC A &4 —
LMMEIRIT HE

W T ) K LT AT R 95 43 SCLC il % 7% #8243k
i o WA R BT R B R M A B ) PD-L1 H 5
PR, KEYNOTE-158 #1 KEYNOTE-028 [ 4 43 #7
13 B2 SCLC e # (845 Horb 2 4913 ) 22 it | P
WA ORR K 15.4% . %058 45 5L AR B i 1 )
PRELAIXT SCLC il % #8988 HAT — ey 2, WFoE o,
TE i 5 # 7 41 ES-SCLC % EP £ E 4 TN
R 2R 2040 4E F5 9697 B ORR 0 11.1% ,mPFS K
1.4~H ,m0S K 9.6 A, FE7R A A Bk 4T 4 15
IR YT A m Al 4y i 5 RS R E 72 251, KEYNOTE-
604 HF 5 HL B AR 2R S BL R & EP 415 %2 B
& EP 413A97 9112 ES-SCLC W7y 32 5, Mh A 2k
LA EP 4 ORR K 70.6% , %3 Phok 3% T
PFS, ZEK T OS, (HIFERE W AT 30CA B A i T4
RS EP 4, MRk BER S EP 41 OS (HR=
132, 95%C1.:0.72~2.42) F1 PFS (HR=1.07,95%ClI
0.60~1.91) A WL B i 25821 WIFSEHE7S A 1) Bk B
PR REIE H T SCLC "h iRl RGEFE IR TH T K
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S48 SCLC-P W B P HEA AR /I, (% R 5 HoAth
SRR A P, TR A A IR E] R (mOS ;] BT
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B BRI 52 40 i 1) 45 09 20 BT PD-1 VR Ak 5 s
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2. ASTRUM-005 72153 4 , i F PD-1 41 4l 551 39
B R BPIR YT I IR R R AR R RS (HR=
0.61,95%CI1.0.33~1.13)2*

B 72 A1 Tl BT — PR B i AN R AL TG, Bt PD-
L1 PR SCREHTAR  H i35 I i A A T SRt 0 i 5% 4%
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feyy B3, 7 A B BT R A AR AT R I
IHI7 il ES-SCLC [ 1 B A A A7 3 B 25 P4 5 2.5
A E D e 78 JR A FEAS AN R A X i
BEA R, KL SCLC fEIFE % 3 1CTs Bk
G AT 5 AT R LG 25 AT R RS IR YT 2HOS
A 2 3k %5 (HR=1.14,95%CI:0.87~1.50, P=0.34 )2

A b 250 T R 5 2 iof il 7 B 28 2 118 b 491 AT
(2%)H X, WATREA iy PD-L1 J R LB AMAE MR
4 & (major histocompatibility complex, MHC) 3t Ji 1)
IR AR IT I 25 WAL RS T Ik L 40 E A R
106 B8 1 8 55 B A s SR T A M O3 A AR AT OG5 £
22 7] A8 A A 4 B M % R 3 OB BT AL 0 0 e B
JBT, S B0 SCLC By Bt i H 5 RACR 5 A /) At i fili Jes 7
75, B 5 Ak 7 #8 ) BE JC 125 56 4 oo I 3 b f 928
22 71 28]

ICIs B SRR CA R A (immune-related ad-
verse events, [rAE ) & J& K b 60 58 K A5 55 09 2 7 1%
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B PE SN AR, DT 5 | A BILAAR XoJ 9 i ok B 1 8 A Ji
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o A TR SR Al e O LA IR BRI A IR R
9 W Rz RAE AR A L 1CTs BB ARIT PRl R AN R
NABAR RN Tz — WA R BE AR JE A
BRA MCFETA B A3 iR EN AL B AN R N K AR R
32%, RICWHFIMBERHAANARFHRAEFR
36%. X AlGES ICls ST G Resl iz fhyT ol iy
B e A 56020 — I 2% A 4 A A 2R AR HE I
2¢ T 1 ! (surface under the cumulative ranking
curve, SUCRA) Xf Z R8s 25 W) A R 0 i 47 581t
IrHT . RS EEAA L B PT (SUCRA=32.7% ) ¥k 5 4h
TR B A 4 3R bt (SUCRA=86.9% ) | i1 1 71 2
Byt (SUCRA=49.4%) . B F|Zk B4t (SUCRA=
42.3%) 5 ¥4l 4 Y7 (SUCRA=37.4% ) AH Lt , 38 & 7R
R Y 3~4 GO RN R AR
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W5 30 7 B A T 75 3 IR 240 A8 T 1 50N, —
WETE 25 T AR YT IS 8 h INJT iR, 76 24 h ik 51
B, I8 7 d, EIRS 18 h )5, MR Al C 4
AIMHC T 28 Gkt & — e B EE RS i, X Fp A
FERFLE 10 do AR S — Bh T AR A 1 1 36 8O
A FR PD-L1 23k /R R AR U G975 12 h
TG IFRPSLARK BT ] ™ D HERE | ORI 5 %
PEIRIT WA J7 2R [R5 58 O YT 16 e iR YT
B, SO0 G 5 R YT G R IA T i B b R
AR B —E R FAEH
2.2 SCLC B %67 B & fl N IT B B 5%
EIRVN

KT SCLC e # S 210 97 B 5 TIOT A 90 8
A H AT A 2 0 G B PE 25— IO T B A g
16YT SCLC i % 4% i [m1 B Pk 0 5% S s, U IR o7 Bk
BRPEIRITA S —4R 1ICTs . WUAHEIT RALIT AR
JY LA L, P40 ORR (73.33% vs 77.42% ,P=0.95) .
15 N ORR (53.33% vs 70.97% ,P=0.24) /i P 5 9k 5
il % (73.33% vs 80.65% , P=0.86) & 45 5 A W, ik % 1k
2550 AMEAR T B AR R X SR bR 25 7 W ST
RS H ICTs HER e bn I — @ A3, Haxd
2 4F 0S F(21.90% vs 74.67% YWARILH A A3, i nf
85 505016 T 5 0T WA AR VR A R G
INFEAS I T v 58 4 UE B IR A B VR YT X SCLC il
eI ROVE T, X SCLC % #% kb i V8 1A 15 it
— A

T 5 R W E ARG T KW ER T, KiE
WFSEIER , 7E9E SCLC WiFER2 3697, MIE P 5TIA
I7 , )4 BT (HCTT 5 28 A% st [i) 18] B 26 B 1 4 J8 8 1
AN G iR ] R e A e RO AR AR T
BT R R, AR RGeS B & AR R 4
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FEN 35235 1R, BBt NCCN 38 5 #4701 4 I %
FEREAR 19 SCLC i B (83, BRARAT Sr B EAT R 48
TRITFRE , B AR R GUIR T T HEAT 9 T X TG
G 2 B i IR A8 2 U RT DATE 42 B R G YT S AT A
BT 36 T AR B 4R K R AR T

M 1) 2R B[R] 25 PCT (A1) 2k B 72 PCT
21 d W4 ZE) IR97 R BRI SCLC (i 17110 iR 56 &
W AHECR 2 PCI WY 352 1CTs [R5 PCL AR
19 mOS M1 K (39.5 1 H vs 30.0 1~ H , P<0.05),
MR 43R 25 PCL KA S8 iR 7 A i R i 46 I K %2
153 IHEEE IR H T4 18 K206 T Impower133
CASPIAN [ KEYNOTE-604 %5 25 813 55 (1) \. 21 43 #r
A L IR B R I DR AF e A B B B VD I 2518 A
Tk — PR,

st HRIER KR, RIEIRIT ARSI A
SCLC A3 77 A 1 /™ i (i B 1 . — 0T [l Josi o F 5%
0,5 PCI/WBRT At , PCI/WBRT-+ Bl 5 F1] Bk B4 AN
SIYE IR 2 B I R AR Y — TR RS TR
57 SCLC il %% #% 1 [a] Joi M F 5% &8 7 L 1CTs BR A TS
TEIT AL I 22 AN ROV & A28 100% , CH iR
JPHLN 93.55% , =3 L 2F A BRI K A2 43 3]
4 53.33%F1 51.61% ., P4 E A R RN &A%
535k 53.33% 1 32.23% , 1Cls Bk & R IT 4l h
HA 1HEBFHE B3 LB HERNR RN, EBER
e v, 1 o) A A DRI 2 B T A 2 1 B R A
TAR NG R, P IA 31 8
e Bifi 17 191 18] A 4 M5 19 MRT R H T PEA 8 B
| S I i T K = W 5 e 1<
(55.65% vs 54.54%),3 P A B RN KA A A
(22.22% vs 27.27% ), IMpower133 FLi5 i # 7E [
ARSI B8 IR T SERUR B 4E RS By Bedtb AT PCI, 16 B4
WLl h Az PCL AR IR 119%™, KEYNOTE-
604 BE5E T, TEIRYT 4 DB A — IR B oE
A AR HE B 28 N 5L HIWT 43 10 IR3% 32 5 ik 25 Gy
PCI™Y, FeZ M MR 2R 4T+ EP 44 27 B8 &
(11.8%)% % T PCI, IMpower133 Al KEYNOTE-604
RIS A K B2 PCL BB B8 IRTT I R (A %
G [A) A, i B 2R B 8 A /DN 0 il 9 i 7% 7% v 9k
BT 32V B I S, AR /DN 20 i 4 G 2 7
Fii ST IR T B A ICTs fel WA M4 R G R B
72 B A U TR & R 55 P B AR T i
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MR B 2R 1~2 9% AR 3~4 9%, 6 5 %%, It
5102 AT LIE & SCLC e B B, 7 B2 Ak
FA) T RS e it ML X R S 0 A B

PN TRCST 5 SR TR YT IS T A e AR
T AR /0N 4 L R i A RS RO, — T DR A0S
3BT T AR YT I ) B 5 [R] 2 75 52 W YR T 1 4 4
P52 618 R A2 3697 (SRT Al ICIs B Ja] fa] b <7 d) =k
J¥BUIRYT (SRT A ICTs BFEIEIFEST d) , ¥ K WK F 3
R rEMLR N, AR ERER OIS
P27 L (21.11% vs 10.00% , P=0.68) , K [m] i
5% B GR S508 . UL , [R5 30 7 M T
JFBURIT AN AR T B 0 M el R O 4R
1M SCLC 10 5% %% A0 ¢ I R 6 K 2 oK $2 Ty o v
BFARIRG T, F8m b oA 7 fa g i oy [ 28 0R
J7 Al e H BRI RN A K,

B 43 e PRI 58 Sk 7S R IR ST B9 IR B8 W i B
FHR ;R B3 OS K PFS, Bi%% #%6 W 4l REAR s 45/ |
IR IT 5 1CTs BE G 07 R I 43 2 7T fE 2 2 3K
IZ B 4510 1 BRI R 7R 2 A PR B — IR
SIEOL T, X T 32 8 2 A e iR T
oI A SR YT

3 SCLC ## REiafr KSR miaTr

7E SCLC ', R Z 4 SCLC fif 83 21 21 3 #9011 1f A5
W H A K I F  (vascular endothelial growth factor,
VEGF) FHYEZR A, B 18 75 HE 13 25 #) 78 ES-SCLC
AR YT s IR BT TSP P2 BT R
JSCHE [v) 245 W B I i e e 2 g e, HCR A i G
I o 55 1) ki 2 B bt A — e VR IT AR

LEFSHT R . BB BRAT DR EIT AL, K
SCLC B#H W AAE, HA RS FTE AT 32 Ju [
PRI JH AT 40 i 148 N R AR K R F 32 R 1~3 (vascular
endothelial growth factor receptor 1~3,VEGFR1~3) .
AT 4k 4 A K P - 52 4K 1~4 (fibroblast growth fac-
tor receptor 1~4 , FGFR1~4) . Iil/MrfitAEA KK ¥
& a-B (platelet-derived growth factor receptor a-B,
PDGFRa-B). T4l H F3Z{K (stem cell factor re-
ceptor,SCFR) 1% i £ 21 fifg 88 5 J&% & [H] (retinoblas-
toma susceptibility gene,Ret), H I 3 ¥ o 3% PFS
(3.8 1H vs 0.8 11 ,P=0.001) F10S (6.1 1H vs
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2.6 ™~ H,P=0.006) . %% JeF 2019 44 v [ = K
15 2 WA F R Ik fE S ES-SCLC B3 1 bk 1fE
SRR, RN LGE R IR A N R 40
ffl 1 PD-L1 (33K, i k5 K S e 41 i (9 3= 1, ek
AR R G R A T B 5 TCTs B R FH A
Jyrel,

ICls Bk B R BB e MNITRU R &Y, B e
FIE M0 B 92 240 JEL )92 00 2 3 ol A TR Ak BRI e g
I A I A VR R G R TR B I P A, A
17T 2 BT 40 R O R 0 1 P TR T B B, e M 5 ICls
M7, BFoE o™ 7 H ICIs BRA % BB e )=,
I 1/3(29.2% ) Wy Al W0 6 A % 7% i A B B AT BT IR Y
RN, mOS 2 13.4 ™ H . RAEHEZI ICls A—
BRI o BB TR B B A2 N T, DR SR A AR
B 2597 3000 T S A FR AT Ao] —Fh 254 . ALTER
1202 i 56 N 24 2y BT ik B T & B B R B A ICTs
Xof 0 2 % BB T R, 45 SR R I G RS R PFS 4iE
KT34MH (381H vs08 4 H ,HR=0.15),0S K
T374MH634MH vs2.6 ™A HR=0.23), % —i
I #0G RE 0 A T 11 ) ES-SCLC B, 76 4N
FASF R 5, 8 R g R N 2 B e
VERHEFEIRIT o A A YR B84 22 i SO T
SE o B T REVII A (4.6 A~ H ), KB F] mPFSPY,
TE 7 — T 61 %F 16 5] ES-SCLC 3% 1y [T W Bk 58,
— LR A BRI A ARFEIA AT . R R S
BIRiRyT 16 Gl E YA R T R MM (1 HlxE 2%
fif F1 15 85> 26 ) ,mPES K 13.3 A4 50

W R ICls Bk & % 5 8 e A2 I IR b ) % 4
PR AT 8 WS R 466 F R R T RE B A
I 20 B E WL 3~4 GO RS A i
JE | FF PR R T B B A | 20 L R D e A, A
A EL R B KRR N 75.8% ,3~4 YA RN
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