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[ Abstract ] Small cell lung cancer (SCLC) is a "refractory cancer” characterized by rapid growth and extensive early
metastasis. About 70% of patients are already in the extensive stage at the time of diagnosis. Despite the high response rate to
platinum-contained first-line chemotherapy, almost all patients subsequently experienced inevitable recurrence and had poor
response to second-line treatment. The high mutation load and immunogenicity of SCLC suggest that immunotherapy may
be effective for SCLC patients. Over the past few years, several clinical trials have evaluated the efficacy of checkpoint inhibi-
tors [mainly cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) and programmed death 1 (PD-1)/programmed death
ligand-1 (PD-L1) inhibitors| in SCLC patients and demonstrated promising survival prospects. This article reviewed the clini-
cal studies of immune checkpoint inhibitors (ICIs) in the first-line, maintenance and second or more line treatment of SCLC.
Besides, predictive biomarkers were discussed to select suitable patients for immunotherapy effectively.
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NCCN: Nivolumab or
Nivolumab + Ipilimumab

FDA: Pembrolizumab

2018

2017

FDA: Nivolumab

B 1 /NG BBl S R 0 T ik R B D

NCCN and FDA: Carboplatin
+Etoposide+Atezolizumab
(ES-SCLQ)

2020

2019

NCCN: Durvalumab+Etoposide+
Carboplatin/Cisplatin (ES-SCLC)

Fig 1 Timeline of immunotherapy progress for SCLC. 1L: first-line treatment; 2L: 2 lines of therapy; 3L: 3 lines of therapy.
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SCLCHEFRFARYT YT AL . 83441 EHH 1 L IFEHL L : 5
Z5IR YT B2 JH 4% 52 Nivolumabif ¥, BRGIA YT 4HAE 78 L
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R, LARNEEZ 2 RNE X B4, 7E20 1945 R i
WFE}2: ( European Society for Medical Oncology, ESMO )
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B4 2 Nivolumab&ifby7 (#FMEREAFZILE )
20184EESMO S A TiZ MR WAL 45251, &
P Nivolumabd] 54k )7 41 W 41 ] 1 OSI% A G il 22 5

( HR=0.86; 95%CI: 0.72-1.04; P=0.11 ) , W5 ARIAR| 5
WG HAFE RS, TEEAMZ2SCLC AR, #4232
Nivolumabft) fF Al EA KA 335 ( HR=0.71; 95%CI:
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KEYNOTE-028 X3 lySCLC A G %1 T
Pembrolizumab [ F 28 K UL IR Y7 10 I AR TG 14 14 4>
PEo ZBAIIIEARZE T 240PD-L1 L FTE (TPS=1% ) 11
JZWISCLCE . SRR, PrA s 1% W %
H33%, PEFHINEHE (bR —ZA97 ) 199%-23%7,
A, BB A 2 N R e ] R 67 O S 4333l R 19.44~
AR9.740 1, BB IGIR A B S s, JFH
BT Z A R P BEJS, KEYNOTE-158[XSCLCBA%
AT HZW AR (1076835 ) KIR K pembrolizumab
XA R SCLCEE MIT A, BRI, M5+
B ORRK18.7%, A0S HKIINH, fFESL [ Hzy
Pembrolizumab JSCLCH % i —Fh A R0ty T e8>
T3 1R —THUAIE 52 0ot 3 79 s PR 0 11 205 SR HEA 545 0
B, KRB ANFE A7 8341 B BE AT H2 32 4 =4 e LU
AT, TR ORRHA19.3%, HH 256191 W &4 I
DAL [ 18 H o KR T X S8, FDAD &ettifi
Pembrolizumab H T 7£ & #14b57 J 2 /0 5 —Fh Je i TG YT
J7 R M SCLC i 3

AL, — LB PRS0t X4 PD -L LR i 77 #F — 2k
BT T RTTRGHEAT TPl . — 3PS 175 & ES-SCLC
FBH Tl 5 & B Atezolizamab HA A i 52 1) 42 4 e,
TESTRCRIAE A7 7 T S T4 NBUERAZE IR, AR s
HA S B BEAR HEf R B ORR Hy24%54 . HA A AR 14 S
Fifi J5 I IFCT-1603 185 A 1A B WU 1) 2 24 1 . 2019
AES AR B, AtezolizumabZH FfLIT4L (4HFH
B FRBEPE B 5 ST ) 7E6JE I (1 ORR3 il 42.3% FiI
10%. ItAh, PESEHEHAR S A, AtezolizumabZ
{7 PESHA it AR (14 A s 4307 ) B,

AP, £ K Durvalumab?ESCLC 2k 2 L iR T RIAHSE
T R A2 4k . H21HIBS-SCLCI FFEpi it It 5 Bk
2J#|4%3Z Durvalumab 10 mg/kgiBYT, £ W 81% 7 21 HE Al
VEF/IN, S A IR S A SR R4 491 9 2 2
3.3.2 REBAIIT — WL/ NS REFEER T T A7 HE
BT HEIET 21 ( programmed death 1, PD-1 ) 25

P 1t R 1) SR B BN AT, Bz 6 AT R A2 iR
ST, JF G S IF IR K H Pembrolizumab . JiT A 83
JORRA23.1%, HOSTIiA9.2 0 H o K AIRYT T %
PFEMEE AT D2 1, 2R R % 182 ik ol
Mo WF5EIE A B (i PFS 5 PD-L13R 1k 2 [H] Jo I I G 1k
(P=0.897) . AKFGEH LRI E AT RS2 45 T
Pembrolizumabi & 157 1 57
3.3.3 HPEXNAEEIRIT 20184FASCOL YL Bl 1
PD-L154jiDurvalumablf 54 CTLA-45.4/{ Tremelimumab
T ZRIRYTES-SCLCHYZ A PEAIAT &kt o IX L B AT 50
A (n=30) FJORRN13.3%, FA S i 45 LE ][] ]
iK18.91H. IFH., A5 N UM G BITERABURRN AT 245/ E
B RE TR AR R N R A,

BALTICIR K 3% T Durvalumab®£ 4 Tremelimumab
N TF4AMER /it Z5ES-SCLC M A7 3% o 2141 i B4
JE425% Durvalumablk 4 Tremelimumabi& T, Fzz4 A,
SR N 16 B2 0 ] Durvalumabif 7 . 1k 2220184F
2A2H, HALEITIEIZ R 1455, ORRH}9.5% ((95%Cl:
1.17%-30.38% ) , 12J& it ( disease control rate,
DCR) H38.1%, WI5EH 507 A CHIABsHY KR LN
19%, B, Durvalumab®£4 TremelimumabfEMEVE T E &
ES-SCLCH /it i 52 (1) 22 4=k, I nl LIAE SRS AT I
PR
3.3.4 LAY SIIRYT AT LIS o I 2
MOBE T G5 R 25 200, BHL 1k 3 R e A
PR Ut A 95 R 9T KA 0T T R R — R A R IR T
2o — WL FA AL XS B 5% PF Al T 9 9% XU IR o7

( Tremelimumab+Durvalumab ) BE48ANEE S AR E 7)1
JPIRIT S K PESCLCHYIT AL, BFFRILIA A 170,
HAZH A 8|, BE4)54% 2 Tremelimumab (1,500 mg )
FDurvalumab (75 mg) ¥AY7, BAIABIEE, bR T
2 TremelimumabfIDurvalumabj&y74h, A63%5% 70T -
20194FFEASCOS L WA IR R, P Z [ 197
ROEA B E 2R, (BEZBUT7IRE SPEXRIRTT B Pz
PESHIOSHIAT MU a3 ™ . B3 F A —— I 247
SR EIRA BT IRY T SCLCIWIG RATFFE , HAR IR
RS T, 2R .

4 FUMEREHD

UTAER , SR IR B TES CLCH B 1 FH i 7 5| /b 5

Xif MEVA PEES-SCLCH 3 HY ST A% %26%@%@&%% (EI iFﬁSCIL:CFEP#@E%IPFi%‘EPE‘Ji%ﬁ%%ﬁﬁﬂ??ﬁiﬂﬂ%
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Tab 2 Ongoing clinical trials of immunotherapy combined with radiotherapy in SCLC

© 995 -

Study ID Phase Patient, Estimated study Arms Primary endpoint
estimated completion date
NCT03811002 1/ 506 December 28, 2026 Etoposide+Cisplatin/carboplatin+RT PFS, OS
(LS-SCLC)*Atezolizumab
NCT02934503 1] 60 October 2020 Cisplatin/carboplatin+Etoposide+ Change in PD-L1 expression
Pembrolizumab=®RT status
NCT02402920 | 80 July 31,2023 Cisplatin/carboplatin+Etoposide+ AEs
Pembrolizumab+RT
NCT03540420 Il 212 December 2026 Chemo-radiotherapy*Atezolizumab 2-year survival
NCT03262454 1] 35 July 31,2024 Atezolizumab=®RT ORR
NCT03043599 /1 21 April 2022 Ipilimumab+Nivolumab+TRT Phase I: Confirmation of
recommended phase Il dose;
Phase II: PFS
NCT03585998 Il 51 December 19, 2021 Radiotherapy+Etoposide+Cisp PFS
latin+Durvalumab, followed by
consolidation durvalumab
NCT03923270 NA 54 May 1, 2025 TRT+Durvalumab=xTremelimumab/ AE, PFS
Olaparib
NCT03509012 | 360 (Advanced April 4,2022 Durvalumab+Cisplatin/ DLTs, AEs

solid tumors)

carboplatin+Etoposide+RT

TRT: thoracic radiotherapy; RT: radiation therapy; DLTs: dose limiting toxicities; AEs: adverse events.

HIAAE . S MO AH DG FL N GZMB . HAVCR2
PREIFNTBX2 AT LAAE Ay W i fifrdgd X TCTs 2 137 A9 b s 0
Muppa® ™% BULE K7 16 BISCLCHY v 150 A 5
R EL AN A G N, BB A A A2 2 IR IO B e
HNRRAYSEN . PR, BRI g KON AP Ak B
TRYT RIS AT REFESCLCIMIRYY h HA T R AT S, —Iiw
210445 SCLCI [l E: 43 M B, THH-IIIHHSCLCHPD-L1
PHYE 5 B3 T R, FOXP3+ i = ik L 41
Ji4 ( tumour-infiltrating lymphocytes, TILs ) AYA7-7E f& 4 1]
(L)1) ) SCLCHYMEREAREm ™. A %
BRI 40 A o TILs o PD-L1 () = 38 5 A A7 4 i A ok,
IMCD3, CD20FICD4SHYE# ik 5AEFIERA I, 1
Hb, TEEA PR B IR 25 5 R B SCLC i g 20 21
TILs, PD-L13AHIPD-1/PD-LIAHEAERIYE N, R E
PR R R 255 I SCLC R 2 ELAT 8 S 1 e e B
55, AR SRE G T I B
—SESCLCHEEIRYT MG R IR IR BE 2L A A T X AEYbs
EYIFRRER . Amiola®E PR B, B B PUABITER X
5 Ipilimumablf & A7 1A TT RN Z (B A7 76— [ AH 56

PE (P=0.066 ) . PUEGTIARBIYE R & G HH PSS %
FER (1029 H vs 6.9 H, P=0.032) , FfH A S5yt
PO BAPE R BE T A AR A A (18.51 1 vs 174
A, P=0.144) , {HJ&, B TH=X 4 B AR E
W RLLR I [ B BT R 7 7E 5 SCLCER 3 I Tl AR DG,
MFFE TG UE A B B B BH M BT TR A VR F
U EA BEME.
SCLCH'PD-L1FFRIBMFE AN AR, CheckMate-032
WG PD-L13 ik > 19 1 FR 5 29°R17%, T ZR k> S9% &
D, ANATS% o PRENESI TR I, Nivolumab B2AY7 18 5
Ipilimumab 43477 FIIR YT AL 5 PD-L1 A L5, {1
J&, KEYNOTE-028" HIKEYNOTE-158"1i{ 1 % M PD-L1
FEFE ST R SRR LT A, Tk EI39%, Jf HAIR
HH A AELE R B AR . JEKEYNOTE-158i 860 v, i
PD-L1ik B 1 B E A AR B . ORRMEAT35%,
AL OSHI A 14,61 H o i BUX 283 50 25 4L 22 S 1 )5
K] BB S2PD-L1R IR M IPAL 7 2R Rl . ZE47 XNivolumab
MBFsE T, PD-L1BHE & SN TE A4S 22 1004 7] P74
) Fieb 9o 20 O B AR A Hp B 4R R PD-L1>1% . 1M 76 A %
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Pembrolizumab {356 W, 2 /D ELHE SO RT PEAG AR fifred 2
JHL B A A4 B R SRR AR, PD-L1AYRAANAUAEAE T
FsRE A, A TR AN ( Lban 55 B AR e i
MR A0 ) o X EWRE , fEKEYNOTEIRE h &
F& B 41 AVRE A B 1 7E CheckMate i B0 Fp R AS T PEA 1), 1
HKEYNOTE R 5 1 PD-L1 FH P2 55 T8 g F J il G
B E IR TR, A0S 45 —PD-L1
HIPTAL 77K

TMB & 5 —FP X ICIsHUR bR ™. CheckMate
03215, Hellmann O AN 5 19211051 H 2 P ok
(IR L 2UR A I REASHEA T T b 2y, JFEET
Fif U SR TMB A AARTMB  (04>-1435878 ) |
FITMB (143124705878 ) FIETMB ( 22481548 ) =
M., A, R Hm . . RTMBEH ORR
I3I21.3% . 6.8%F114.8% , TIAE S EIE AR T4 43
HH46.2% ., 16.0%F122.2%, 5 BAFHESALTMBI &
FHEG, HA S TMBY 351552 Nivolumab JL.25 157 5 fa i
MIRIATT TR LS A, FERFEZ a6y T SCLC
BRI BB, B R B AE S TMBIC G . X 4L
P 2 W TMB 1] LIAF i Nivolumab B 5 165 Tpilimumabif
7 A A

TN T 1 R AT T LAARAS B 08 10 g 4l 40 F
A, AT A 8 G 3 38 Ao I Y A B v A i 988 2 iU DNA
KAPAETMB, BEAE O A BF SR SE T 2% T 1 DAk 19
TMB ] LU AR 2H 2L TMBAE Sy 252 Atezolizumabif ¥
A BRI AE /NI AT ( non-small cell lung cancer, NSCLC )
BE R AE AR G FREHL, IMpower133iRX%5
BT M FEAXT TMBH#EAT T PPl . A Nty 2, oF
TN R BB TENNR) 12 WSCLC R il g2 51 i 3¢
TMB 5 AtezolizumabIft & <1/ MK AL IR I T YT AL Z M 1Y
FAAEDY,

M, SCLCKZ R HhErbBRAY, HA & ME A
i, RFTMB F B A B T A ICIsAy 7l W
HDERGT RRAEVENE , X FR S IR = R IAPD-L1,
A 22 IR 1 G A R M L A L, kR, PD-L1
WA AT FR . Pitt, PD-L1ZAE A TMB
AW P A AR TIGE ). H2, BT MREEEE
B35 010 2HL B R ) 1 b e R B B R R AR 46, R )
IR RO ALY (Rt vs Rkt ) | FEARSEAY (F
ARV vs TEKG ) SCRFERFA] (RYZRA L vs i 1Y T4k
HHAZ) MRS bn Y R RIE, PGS A R
Br . FEAZEHY DL FRAE B () T EE S R A BB

s BHESKRE

B PEIGYT FESCLCIRYT SIS T K Zemt, Jott
N =R T 2 e RE . B, HAAER
£ AR F— /N A A, X H s T 80 5 0 T P A
YIRIR R RN

SEE A RS, PD-L1AYHIfE R T
Pembrolizumab /N AR 5T LAY 7 J 5 40 it b %38 BH
BEAR, 75—, o 9848 67 far Sk B 5 1CTsT7 %0
XK, FilJENivolumab B 5% I £ Ipilimumabifyr . {H &
TMBF) e A L 1 ¥ TC 48—t 5 H A GG RAF 5T 4
A REAEmEE, 1Ah, SNSCLCAH, i3 TMB/R
F- 5 SCLCHREEIRITITRIC K . ik, HZIETMBELS 5
J5 20 i PD-L 135k AT B H i fie A B0l bR 4 o
A RIS, A DB R R, FHASFE
3 FRRCHIEOT 250 AL B AR AN

B, BR TS ICTs Bk i a5 AT A R 2
Gh, KR TFEREARRBIRIT IR (AN e i 4k
I7 B E RUIIRYT A5 ) AHAB TN M2 o bric ), fli&
B RARIRYT .
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