Science Discovery

2024; 12(3): 63-67
http://www.sciencepublishinggroup.com/j/sd

doi: 10.11648/j.sd.20241203.15

ISSN: 2331-0642 (Print); ISSN: 2331-0650 (Online)

ca J' @ )
otlencerPl

Science Publishing Group

Research Progress of Immune Checkpoint Inhibitors in
Small Cell Lung Cancer

Han Han, Yuchen Chen, Xiyong Wang"

Oncology Department, Suzhou Hospital of Anhui Medical University (Suzhou Municipal Hospital of Anhui Province), Suzhou, China

Email address:
hanh0109@]163.com (Han Han), 1955450246(@qq.com (Yuchen Chen), wangxiyong@ahmu.edu.cn (Xiyong Wang)

“Corresponding author

To cite this article:
Han Han, Yuchen Chen, Xiyong Wang. (2024). Research Progress of Immune Checkpoint Inhibitors in Small Cell Lung Cancer. Science
Discovery, 12(3), 63-67. https://doi.org/10.11648/j.5d.20241203.15

Received: 14 May 2024; Accepted: 17 June 2024; Published: 19 June 2024

Abstract: Small cell lung cancer has high malignant degree, rapid progression and poor prognosis, and has lacked effective
treatment strategies for a long time. In the past, the treatment strategy for small cell lung cancer has been dominated by
chemotherapy and radiotherapy, and although first-line treatment is highly effective, the vast majority of patients will relapse and
become resistant within a year.In recent years, the application and research of immune checkpoint inhibitors in small cell lung
cancer have been increasing, bringing new hope for survival of small cell lung cancer patients, multiple clinical trials have
demonstrated long-lasting efficacy and clinical activity of programmed death receptor/ligand-1 and cytotoxic T lymphocyte
antigen-4 in small cell lung cancer. The main immune checkpoint inhibitors that have been well studied in small cell lung cancer
are Nivolumab, Pembrolizumab, Serplulimab, Tislelizumab, Atezolizumab, Durvalumab, Adebrelimab and Ipilimumab. In this
paper, the research progress of these drugs is reviewed, and the research progress of the combined application of immune
checkpoint inhibitors with chemotherapy, radiotherapy, PARP inhibitors, WEE1 inhibitors, etc. The final results showed that
immune checkpoint inhibitors brought survival benefits to patients with small cell lung cancer. However, due to the particularity
of this disease, the survival time is still shorter than that of non-small cell lung cancer. It is expected that follow-up studies can
further extend the survival time of patients.
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1. 55

/NS (small cell lung cancer, SCLC) #& —#l=
FEE S AR 8 PN A AR S o S VR e R 12 491 P
15%~20%, HARF rie PO igiE . AR KR AR R A
ZHERS . SCLCHIHAIRTT X 4N A d5 Mk 25 v BE AU, SR
WIERN N K. KEILSK, SCLCIRIT AR ZE, Tia
RAE, 20184F gL B HURAE SUAE, B T S in T
BRI AR o IRt T SR 06 T S e A 25 U HII57) Clmmune
Checkpoint Inhibitors, ICls) 597 /N4 i fitides () i3k g 2t 47

PSSR

25k .

2. BuBEAE R R AL

TESCLCAIE i WICIs = B AFE P AR T- &R L
(programmed cell death protein 1, PD-1) fiifk. F&F144E
T-hc4k1 (programmed cell death ligand 1, PD-L1) &k,
g0 ME T M I 4 i AH G B B 4 Ccytotoxic T
lymphocyte-associated antigen 4, CTLA-4) #Hifk=3%. Hf
FLARH, PR A AR T Ak I PD- L1 T4H i 3 [ (19 PD-1
ARG G R T BT AN AR D 8 R, AT BE L T 40 g % A6 i
JEAHM . MR A RR T CTLA-ATEE 5 T 4k
[0 52 fRCD80/864% &, FHII TANISIL 15 — {5 5@,
M BELETEH A 3 B S BE T RE [1] ICIS T i I FH T _F ik
g, FRETARRRGIRE T, MR KM 4.

T cell

BEL 8 TR S A A R A SR AL o

3. RBE RINHIFIHESCLCH KR H

199941 H, Maddison PR #FAE (THE LANCET) L
FISCEH X~ TSCLCEFAGF S RBEZHMRR [2],
2R E SR N RESE T MR A, bR
T /INA BT G TR T T R o

3.1. PD-1¥ifk

3.1.1. gEAIJLEST (Nivolumab)

gy R I BB A2 B A I S 5 A | T 1 — 3Bt
PD-1 %7 A 1) 4= N U5 B 50 B Bu ik, B &b 4% BRAKIK .
CheckMate-032 (NCT01928394) & —IF/ihr2s NI
PRI, B PEVPA AN R I AT 24 5% L g R G & AR T
KA VAT 5 R PESCLCIRY T i 24tk [3]. Hirbo8
S EEREN L LR RAJC 254, 10% M EE AR TR
R, 53%IIEH RAE TIRITHIA RN, & Wi K

JHRIREE (11%) « 57 (10%) FIEYE (7%) . 7£CheckMate-032
WEFEH, GERDCESURIL T — e MIEARIR S, JE T A
MEgREETMA MK EEE)S (Food and Drug
Administration, FDA) Jmsft#Eg A G R T2 id 41
Fby7 S 2 b—Pp ATk SRR SCLC. 2RT#E KT
CheckMate-331 & 4% #1 & 5 & W . CheckMate-331
(NCT01928394) J&—TilIIERRIE, i 7 ghelRICER
2%} U FRUEAL ST AESCLC B — 236 7 IRy T 2. WF 9T 45 R
SR, FEPALEATE (median overall survival, mOS) .

s T3 f A 473 (median progression-free survival, mPFS)
WA= (objective response rate, ORR) J5THi, ZNEF
TP T FruEfbyr 4L (mOS: 754 HVS. 844 H
P=0.11, mPFS: 1.4~ AVS. 3.8/ H, ORR: 13.7% VS. 16.5%)
[4]. 20214, FH IS5 E A 7 E 8 HFDARE T 48 At
HPESCLCH FE R . ERARTE SR 258 78 rh g iR e s bt
KREERF T, (HREERRERTT R e RA—Emitis. 2020
ASCOK4: FICHECOG-ACRIN EA5161 (NCT03382561)
T T2 — T g R B BB S AR AT X EUAR AT — 28
YRITT 2 BASCLCHINBIE R 78 . 5 by T AL, 2hCR]
TLERHURE AT B E s TPFSHIOS, WHZHIImMPFSS: 5N
55 H 4.6 H (P=0.012) , mOS%45I411.34 H #18.5/4
H (P=0.038) , ORR%}7N52.29%F147.71%, SiRITAH=<
HIBIALAN B LR A 243 TN TT%H162% [5] -

3.1.2. WHIERZRED (Pembrolizumab)

MR ER BT, NAAKEG, HERVD R A FEA, T2014
F9H AHFEFDARLE 1l . KEYNOTE-028 (NCT02054806)
TR RIF7C, T EIERG T AR Bk 4 7EPD-LL
FTE BH P ) B B S AR ER S R, e SCLCBA I St
N 7240 B . BHEER, ZAFIORRIA £33.3%,
WA B R 42 R] (median Duration of Response, mDoR)
N19.4NH, mPFSN1.9MH, mOSKNI.7/MNH, 244 &%
AN RFERAE, 5 LA R R Z JIFIZ5 [6].
KEYNOTE-158 (NCT02628067) J&—MiZ A%, JFithr
2y AEREMLIINIAIG RBF T, Hoh SCLCZ ALyl N 10741 &
%, ORRA18.7%, mPFS’}2.07MH, mOSKH8.7/MH: 7
PD-L1ZE MR ABE T, ORRIAZF|35.7% [7]. NI
KEYNOTE-604 (NCT03066778)$£44 A\4534 SCLCH# % .
SERPUR, SREFECGEPTT RANLL, MR Bk AP A
EPJ7 &A40J7 B3 24 EPFS (HR=0.75, P=0.0023) , 124
HPFSZIA$]13.6%, & & TXTHRZAM3.1%. [FH &
24 HOSHE M B EIEK, HOSERABRF S E XL
(HR=0.80, P=0.0164) [8].

3.1.3. HiBAHEHL (Serplulimab)

W R s i B 220 3 F R I — 2K E F=PD-1
B, A RITE R P AT — R IT T 2 HSCLCHY
ASTRUM-005%f 9t (NCT04063163) , T 7 SCLCHy%
RIT RS R . X —IREAL. XUE . A AN
WG RRES, LS8BT & 2R B3, BENL2: 14)
JC & R SR BT A Ak T A B BB A AT 4 [9]. 7R
20224 RPN R N RBF 2 W 4E 4> (ESMO ASIA) |,
WETEHA BB G R, #ik2022412H,
ASTRUM-005HF 7% () Az [ 15 s 1] 919.84 H - B & 1) 8
MBAET BE K T BFEKOS(MOS, 1581 H vs11.1
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A~H, P<0.001) [10]. F&Fubwfse, 2023%1H17H,
] 5% 2 i M B A B ) L A BT B R B B A AR FE VA A R R
FHF T2 BN G e 1) — 29897

3.1.4. BERBREHT (Tislelizumab)

Bw R Bk AP E O AN BRI — s A TR AL
19G4PTPD-1 . FL FEHTAAR , 75 BEAE BT Xt B A K /)N 24 it fit e 114
Z IO R R AT IVA T RO, Tk, T8 S AIER
VEIT /NG e PO SO R E T A4E . RATIONALE-3125&
— TN B R BR U AT 5 R BRI AT T &R
V9T T2 BASCLC A& 5 B IR G PR« 7E2023WCLC K
o= b, AT LI A R AL BE T 14240 A I EdE [11], 5
FRALIT AL, B Rk ST A AT B 3 OGE T PRSAN
0S, Wi FImPFSS 5 94.84 H F14.34~ A (P<<0.0001) ,
mOS43l 41554 H 113,57 H (P=0.0035) . # & FlZk
ZHIMFEOSEH ZIAF] 7 25%, ORRiL68.3%, 4HL 2
WISCLCHEF Wk T KAEMFHE.

3.2. PD-L1ifk

3.2.1. FIERIEREDT (Atezolizumab)

B & FIBR BT, IFRTZ), MPIRAFBR, &—F
NIRRT FE SR, 20164F5 H 18 H 3RFDAML#HE 11 .
PCD4989g (NCT01375842) & — IR s} il &% F 2k 51 H
T W6 3 2 R e S A R R L Y S e e g P LA I PR 7
X2 ISCLC, H NZH17H1 3% . 2017 = Fda ki),
T BT R BLIRAS, ki ZindT [12, 13]. fE)E
SERTIMURIG R T, BT BBk BRI 7 A LR
.. 20184F IMpower1334fF 72 (NCT01375842 ) [ 45 A A
KR Z WSCLCE & MAntE—ZtbyT J7 b, IR
BBk PR W K B OS (mOS, 12.31H vs 10.3
N H, P=0.007)MPFS(mPFS, 5.2 Hvs 4.3 H, P=0.02)
[14]. TEZiRyTH, MR EALYT, BRIk bt
K3KE (mOS: 8.7 FAVS. 950, P=0.60) [15]. H
i, FDARCHERT &R Ek BTG EP T RAE N Z HISCLC
—RIRTT HERE

3.2.2. BAIEH (Durvalumab)
FEARRISC BB b 44 0 KL, fRTRRIZG, A2 e [

24 . BALTICHF 75 (NCT02937818) /& — I 1 341 BA Z1| 1F 5¢,
VAL T B ARG BB S CTLA- 440l 55 tremelimumab
TR eI M T 25 SCLC & 38 R (97 3% . B & 2101 &
HH 2 V89T, ORRN9.5%, mPFSHIMOSZ) il 1.9416.0
N, 64 H IPFSEF LA OSE 417 N 13.1%F132.7%,
XU A B B VA 7 0 B 2R v 14 /1 245 () SCLC B8 3 v i
WU B BB R VS PE [16] . 2019 4F CASPIAN B 7%
(NCTO03043872) ()45 R ENIE T BEARFIJC s pr i H T
SCLCHE G M RIF . CASPIANBIFR LM, 763 Mk
777 S ROIN BEAR R JT B p vl DA iy BB BT 8 B
HITHIOSE EIEKIT3INH , % M 4% fif % =11 68% [17] .
NCCN. CSCOf#E Fd ¥ EE AR A JC LBk A EP T 4 A
ED-SCLC— £k iRy HEF7 -

3.2.3. FIBNF#EH (Adebrelimab)

B[ 45 DL SR 2 e s 25 25 B R B9 N TR $TPD-LL
P YT HAK . CAPSTONE-1(NCT03711305) & — T i Hl.«
XE -« ZRFI EANEBRLE, B R ILah N 4620175 & 4%
PR, BENLL: 1401c %5 B 45 ULR) B p it &1k )T 4 i 2
BFBEAIT A . &AL BE RS ] N13.54N H, Fil#E Il
F) 28 122 & 550 4 mOS 43 ) A 15.3 4 H Ait12.8 4~ H
(P=0.0017) , 39%{IFi 5 V1R b 2H 2 5 F128% (1) 2 &t
FH B KA T IRIT SR AN R [18]. WF R M,
TEES-SCLCHEE , fEAby7 AR /53 DRI syt L T R
UFAEARR A, IF AN RO N A B T2 B 3 B 2518
BT, k5 DR T8 A T R BRI SCLCIE R IR 56
IEFERAR T .

3.3. CTLA-49itk

LA pilimumab) : UGS 6 E
I 58 it 51 1 A | R R B — Fp EE 20N YR A R v B LA .
CA184-156 (NCT01450761) & —TRINWF 5%, XfEb 74
VCA AP 2 RS EP T RIGIT T 2 HASCLCHIIT 2L
B 22954451 £ 3 11 BE AL 4 e 2 UC K B LB S EP T R4
RIS EP T R4, WAPUTHYIALIO0S. PFS,
ORRAHE FAIT I T B 3 st , AN BAIE N, X—
o 4k 45 B TR — R AT DN CTLA-AF AR R BE i3 i A4
1E45)R) [19].

e 857 ) R 2 ) I A L A 5

L Ee g

A IPD-L1 I8 TT

1 SCLCINH WL S e R VT IR I S 45 2R

study phase Study design Key findings HR (95%Cl) ClinicalTrials.gov
CheckMate-032 i N vs N+T ORR: 10% / NCT01928394
CheckMate-331 1] NvsCT mOS: 7.5 mon vs 8.4 mon 0.86 (0.72-1.04) NCT01928394
EA5161 I N vs N+CT mPFS: 5.5 mon vs 4.6 mon 0.65 (0.46-0.91) NCT03382561
KEYNOTE-028 Ib P mOS: 9.7 mon / NCT02054806
KEYNOTE-158 I P mOS: 8.7 mon / NCT02628067
KEYNOTE-604 ]| P+ CT vs placebo +CT MPFS: 4.5 mon vs 4.3 mon 0.75 (0.61-0.91) NCTO03066778
ASTRUM-005 1] S+CT vs placebo +CT mOS: 15.8 mon vs 11.1 mon 0.62 (0.50-0.76) NCT04063163
RATIONAL-312 1] Ti+CTvs CT mPFS: 4.8 mon vs 4.3 mon 0.63 (0.51-0.78) /

PCD4989¢g | A TRAEs: 64.7% / NCT01375842
Impower 133 1] A+CTvsCT mOS: 12.3 mon vs 10.3 mon 0.70 (0.54-0.91) NCT01375842
IFCT-1603 I AvsCT 6w ORR: 2.3 % / NCT03059667
BALTIC I D+T ORR: 9.5 % / NCT02937818
CASPIAN 1] D+CTvs CT mOS: 13.0 mon vs 10.3 mon 0.73 (0.59-0.91) NCT03043872
CAPSTONE-1 1] Ad+CT vs placebo + CT mOS: 15.3 mon vs 12.8 mon 0.72 (0.58-0.90) NCT03711305
CA184-156 11 T+CT vs placebo +CT mOS: 11.0 mon vs 10.9 mon 0.94 (0.81-1.09) NCT01450761

A: Atezolizumab; Ad: Adebrelimab; D: Durvalumab; I: Ipilimumab; N: Nivolumab; P: Pembrolizumab; T: Tremelimumab; Ti: Tislelizumab; S: Serplulimab ;

CT: chemotherapy
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3.4. HAt G B S I

i R WL A 2 A, TSRk, W I G A
B 5 14 0] 25 /0N 2 I il e T G 5 VR T i R T £ T RE .
TIGIT [20]. LAG3 [21]. TIM-3[22]. NKG2A [23]Z:A Kt
W R BB W K AR ICISZ5 %), ARG R 78t
AW R . BEAIGHS (Tiragolumab) J& H 2 KA
FER I —3k 4 NIRRT BT, BRI S5 & T e dn i -
K2R 2R TIGIT. fESCLCAIE, 13SKYSCRAPER-02
(NCT04256421) 1EEBEATH . 49042 g BELL: 14
FE] % R ER INALTT BE A BANBE Artiragolumab 4L, ZAF 7T A
RIS B E LS, HAIPFSH 3 N5.440 A 5.6 A [24].

4. SCLCHIBREIEIT
4.1. GEBLATBUT

U 25 LR a7 R, — SRR, &
VAT AT DR SR IBOTT A B RN [25], B G S iR R
SRR, REGEE X 2 AN R R A 2 i N . R, T R
3R] PASE SR MUK S 9% R SR IR AN B RE 1 [26]
James W WelshZ% A\ 20194 K £ T — Wi T IH 1 A Bk 8
P B B 0T T A0I7 5 B9z B SCLC I L I PR 1T
Fi, WEEFFEAL N8I B, PALRE VI RT3 A,
ZmOSHIMPFS /7 ~8.4 1 H#16.1M H » Jod ~ 5SFA R K
N [27].

4.2. BEEBRETEATT

BIF FC R BAR T FECTT AT LA Sk 384 5 e 400 i 1) 4 92
JE P, BESRMHC-I A . B0 N 2 25 4 028 250 87
IR DA K B8 ) G 28 400 ) 4 SR AR i S B2 [28, 29]
Uk, TESCLCHRYT+, I L@ A b7 ek e va
JTHIIT R . James W WelshZ: A F2020F k& T —TitH 4
P Bk B PLIR A 7] 25 T8k 97 3697 5 BRI SCLC i 1/2 3038 56
gEHL, SNZ400) B3, FAIBE VI A12823.140 H, mPFS
N19.71H, mOSH39.5/H [30]. ZWFF I T S ik
BT I B

4.3. HEBESPARPHIHIF]

PARP B 4 i h — M DNATR G 1& Sl . 5 IE il
b B 2 o A A 2H 2 25 R it AR L, B AR SCLCH AR X
Eeik, BRI AT DUE NSCLCTELE G YT 48 A . PARPHIH
FUT 5 5 R 40 B Y DNATR 538 hin, - B2 v Jieof3g 40 B 3 T
PD-LL1[J#RIE [31], A 1T 386 5 ML A G 925 40 B 1) 4% 1 -
Triparna Sen%5 N H#E47 11— Tl PR BT 75 38 B , 78 2 Fh 9%
TEPESCLCR A, MPARPERCHKL (4 ff J& H1H6 75
R BAmEIR, MUK PD-LAFUAAR B0 R 1 45 21
TR EETE, MRENTARAEERER T EENRS
[32].

4.4, HEBEAWEELHHIF

WEEL & — Ff 22/ 75 G TR 85 Pl , =6 223 i 407 il
CKD1 CZH i J& 391 2 AR B 1D PO 12k 308 15 400 ff Jel
WiHERE, AT YDNAEE SRt | [33]. AW FE &,

ESCLC/ RS it , WEELMI 7] AT 38 3ok [ % STING
FISTAT LK P 4% i B 34 58P D-L LU P 1K) 70 b oRd 40 128 2
[34]. WEEL i 71 1Bk & PD-L1 470 4k & — Fh 78 3 7T 5 (0
SCLCHEE IR TT J7ik .

5. /g

2E LRTiR, SCLCEMERERE &, BRARGIZIRITHIHI
Wk TR TR R, AEAR L SR/ N A g, AR AR
MR e, H H AT A D BUCIsTRAL IR A& RE, XAl
AEA T SCLCH & MR FOA S 33, KEM A KN,
ICIsH HAKRIE I AN#E, WPD-1/PD-L1ifA7EPD-L1E
Fik HF IR 2 Ok, T SCLC H 3 g 40 23 (fPD-L1AE 41
RFRIESCA MM . IX 8GR K PG S 16T AESCLCH )
K8, TERAVE— R T IE S TN SCLC A% 6977 /X
BIbR Y, CAETREIR a6 N o Bl 3 2 I PR a6 i T 2
WIFFSCLC A T 4 a7 A 5t
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