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[ Abstract ] Small cell lung cancer is a kind of malignant tumor with strong invasiveness and poor prognosis, and
the classic therapeutic modality of the disease remains multidisciplinary and comprehensive treatment. Treatment options for
small cell lung cancer have been stalled for a long time, and new opportunities have emerged in recent years due to the develop-
ment and initial experience of immunotherapeutic drugs. Clinical trials of some selected immune checkpoint inhibitors have
confirmed the efficacy and safety in small cell lung cancer. Based on the results of phase III clinical trials (Impower133 and
CASPIAN), Atezolizumab or Durvalumab in combination with chemotherapy has been approved by the U.S. Food and Drug
Administration for the first-line treatment of extensive-stage small cell lung cancer. Clinical trials involving immune checkpoint

inhibitors are being actively carried out and provide different perspectives for the management of small cell lung cancer. This

article aimed to review the clinical progress in immunotherapy of small cell lung cancer.

[ Keywords ] Small cell lung cancer; Immunotherapy; Clinical trials

This paper was supported by the grant from Xisike-Pilot Cancer Research Foundation for Young Scholars (to Weiwei

WANG)(No.Y-2019AZQN-0045).

NG (small cell lung cancer, SCLC) , f&—2&
(i o L 3L e R I B s S T S i
T R R 1596 26 A 5 LR 9 238 M L g AL R A P 37 717
o, T & — B T 30410 S [ W | A T 2 A
SE SRR ORI DMK, 20164E 5 ESCLCIN A iR
“415.48/100,000 N, H &R I AET R ELHIIA I MRk, [
PR A 5 D 23 A BORS 7R, DI L 109 IRV Y
SCLCEF 2AEBMAAAR A3 21 R73% . 54% . 23%F18%
FEIEFRBAEHE 1, 2020%SCLCH G TERTIZ RHELE N

AR A R GRS (NoY-2019AZQN-0045 ) HiH)
FEF AL 100730 dbnt, i EEEERABEAL At MR AR, LAt EF

5, 96.7%MSCLCHEH IT LI EE B AR 6 7% 5 Forhfi i
HAEH (overall survival, OS) 279.5MH, 1EEFRAFE RS
H938.9% . 14.8%. SCLCEMEAR B | (R 8 ER, Ao il
MR, TG 22, AR, hTR& IR T L8R TT
B R R, SCLCEHE HAAF IR AR B PR Rk
AR CEFRARTSCLCHIEEAIT IR IEE

1 SCLCHYRIBEN AL
SCLC, WQ¥iFRIEMER MMIE, Fc5 HBarnards)F

192642, A28 N3 b Pk F20 11 22 60448 BT B
B, T S SR A g B —E PR . 19674F 58 —

B pefa el GRIRER . 2297, E-mail: lishanqing@ﬁnch.ﬁ |:| Iﬁﬁﬂﬁﬁéﬁ (World Health Organization, WHO ) lifi#ifs

www.lungca.org



© 426 ¢ v [ il i 42 45 20224E6 H 4254468  Chin J Lung Cancer, June 2022, Vol.25, No.6

IR L2 5325, R 9 R 35053 SCLCAIALR /N4 it fi 98

(non-small cell lung cancer, NSCLC) ; 19994 KR AT Z3 [t
WHOM K R g 21 2053 RO 5 AT DG . T g RT3
(R RRZE P o b B4 A /MACT BE R SCLC Y RTBIRAR A8 ; SCLCE
T2 P43 UB RS ) —FhE B s H R, WHOZH S B
HESCLCYENBRZE N S0 A b Iga E F Y3354 74325 . SCLCHYIR
FIZ W — 1 2E 220 209 04F AR I A1 2L 4t L T A 25 12 Wik
HES, FARYIBRFRARIRER I W SRR ; HA14! 1%
R 5 e e il b RS e, B A0 R B S A D 2R i
FERTE . PURRAZ e 5 BTG s A AR &, 4
{0875 AV R i S8 N U GG S A N e N e
B Ak (R B Ki-67 A S N4 Ak br e in
TR | VB AIA L PRZRAH MR 53— DRI 2R A G
EHL) FBISWT, M AR 2 50 iR, SCLCHA
BRI L, H WLIRAE . AR 5 G A A A A 4,
SCLC/ A HAliPESCLC IR A RISCLC,, IR G AISCLC/ZTH
SCLCIAIF& AT —FINSCLCHL AT, 045 8 . Miie %
TR 25 N 3 A 2 AR 28 7 s B TR A K 4
FRZS N I ER L 5 109% A E 4N, HtiR A R T HoAt
B4 B G T B SR | 202 1AF 35T BRI W HLO Jii &8 i 8 2
LU T TSCLCA FAr BRI A 47, X885 R AT RESZ I
e S bpute s

2 SCLCHY®RIEIATT

SCLCH S AEIRYT Ml B W Fl20H 42704185 19754F
Hornback S H: ] S5 7R 2517 )ik 56 [FUR T Dh 2 4R 25
R IE 72917 S A0 M i e AR B O RS IR YT Al R,
P& KR HRBEIR YT, X AT RE /& SCLCHREEIRTT I AEIE .
LAk, B e S I (immune checkpoint inhibitors,
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GEMEIRYT 7 MR AANT T R IRFCIA T AR B0 A 42,
WABTHT AR EA 07 R T P B S U T ES-
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2019-06 Pembrolizumab
approved for the treatment of
patients with metastatic SCLC
with disease progression on or
after platinum-based
chemotherapy and at least one
other prior line of therapy.
KEYNOTE-028, Cohort C1; or
KEYNOTE-158, Cohort G

2018-08 Nivolumab approved
patients with metastatic SCLC
with progression after
platinum-based chemotherapy
and at least one other line of
therapy.

CheckMate 032

2020-12 Nivolumab indication
removed

postmarketing studies/clinical
trials fail to verify clinical
benefit or are not conducted
with due diligence.

e

2019-03 Atezolizumab
approved in combination with
carboplatin and etoposide, for
the first-line treatment of adult
patients with ES-SCLC.
IMpower133

2020-03 Durvalumab approved
in combination with etoposide
and either carboplatin or
cisplatin, is indicated for the
first-line treatment of adult
patients with ES-SCLC.

2021-03 Pembrolizumab
indication removed
postmarketing studies/clinical
trials fail to verify clinical
benefit or are not conducted
with due diligence.

CASPIAN

B 1 EEFDARL A SR s P77 B FSCLCHI A E

Fig 1 The timeline of FDA-approved immune checkpoint inhibitors for small cell lung cancer. SCLC: small cell lung cancer; ES-SCLC: extensive

stage-SCLC; FDA: Food and Drug Administration.
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Indication Name/Number Drug or Phase Outcomes Conclusion
treatment
LS-SCLC STIMULI/ N+l 2 median PFS: 10.7 mon (N+I) vs 14.5 mon N+l consolidation after CRT did not improve PFS in LS-SCLC"™!
NCT02046733 (observation group)
NCT03811002 P+CRT 1/2 median PFS: 19.7 mon; median 0S:39.5  Concurrent CRT and P was well tolerated and yielded
mon favorable outcomes!™!
NCT03585998 D+CRT 2 median PFS: 14.4 mon; median OS: not D with CRT for LS-SCLC exhibited promising clinical efficacy
reached; 24-mon 0S: 67.8% with a tolerable safety profilel's!
NCT 00527735 1+CT 2 CT+phased | vs CT+concurrent | vs CT Phased ipilimumab, but not concurrent ipilimumab,
Es-sclc median PFS: 5.2 mon, 3.9 mon, 5.2 mon improved immune-related PFS vs control"®
median 0S: 12.9 mon, 9.1 mon, 9.9 mon
NCT01450761 1+CT 3 1+ CTvsCT I+CT did not prolong OS in newly diagnosed ES-SCLC. No new
median 0S: 11.0 mon vs 10.9 mon; adverse events were observed!”
median PFS: 4.6 mon vs 4.4 mon
CheckMate 032/ N or N+I 1/2 2016 (Nvs N +1) 2016: N or N+l showed antitumor activity and manageable
NCT01928394 ORR: 13% vs 31%; 1-year OS: 27% vs 48% safety profiles in previously treated SCLC®2
median 0S: 3.55 mon vs 7.75 mon; N and N+l showed durable ORR with possibly higher toxicities
median PFS 1.38 mon vs 3.35 mon observed with the combination*4
2020 (Nvs N +1) 2018: N+l provide a greater clinical benefit than N in the high
ORR: 11.6% vs 21.9%; tumor mutational burden tertilel*
24-mon 0S: 17.9% vs 16.9% 2019: N monotherapy provided durable responses as a third-
median 0S: 5.7 mon vs 4.7 mon or later-line treatment for recurrent SCLC!
2020: OS was similar between groups. Toxicities were more
common with combination therapy®”
CheckMate 451/ Nor N+l 3 median OS Maintenance therapy with N+I did not prolong OS in ES-
NCT02538666 N-+1: 9.2 mon; N: 10.4 mon; SCLceA
placebo: 9.6 mon
NCT03662074 Gemcitabine+N 2
PD: 78.6%, PR: 7.1%; median PFS 1.8 mon No article published
KEYNOTEO028/ P 1 ORR: 33% with P monotherapy P demonstrated promising antitumor activity with the known
NCT02054806 median PFS: 1.9 mon; median 0S: 9.7 mon safety profile in pretreated PD-L1-expressing SCLC??3!
KEYNOTE-604/ P+CT 3 12-mon PFS estimates: First-line P+CT significantly improved PFS for patients with
NCT03066778 13.6% (P+CT) vs 3.1% (CT) ES-SCLC. No unexpected toxicities??4
24-mon OS estimates:
22.5% (P+CT) vs 11.2% (CT)
ORR:70.6% (P+CT) vs 61.8% (CT)
REACTION/ P+CT 2 P+CTvs CT
NCT02580994 median PFS: 4.7 mon vs 5.4 mon; P+CT was well tolerated but did not improve PFS over CT in
median 0S:12.3 mon vs 10.4 mon chemo-sensitive patients with untreated ES-SCLCE8!
response rate: 61% (67% vs 56%)
IMpower133/ ECEA 3 EC+Avs EC 2018: A+CT in the first-line treatment of ES-SCLC resulted in
NCT02763579 2018 median 0S: 12.3 mon vs 10.3 mon; longer OS and PFS than CT®¢!
median PFS: 5.2 mon vs 4.3 mon 2020: A+EC had a comparable safety profile to placebo+ECH#?
2021 median 0S: 12.3 mon vs 10.3 mon;  2021: First-line A+EC for ES-SCLC continued to improve OS
18-mon 0S: 34.0% vs 21.0% with tolerable safety profile®”
NCT03059667 AvsCT 2 AvsCT A monotherapy in relapsed SCLC failed to show significant
median PFS: 1.4 mon vs 4.3 mon; efficacy?”
median 0S: 9.5 mon vs 8.7 mon
CASPIAN/ DETXCT 3 median OS 2019 First-line D+CT significantly improved OS in patients
NCT03043872 2019 D+CT: 13.0 mon; CT: 10.3 mon with ES-SCLC vs control group®®

2021 CT: 10.5 mon; D+CT: 12.9 mon;
D+T+CT: 10.4 mon

2021 First-line D+CT sustained OS improvement but the

addition of T didn” timprove outcomesB"
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Tab 1 Clinical trials and results of immunotherapy for small cell lung cancer (Continued)

Indication Name/Number Drug or Phase Outcomes Conclusion
treatment
Relapsed or CheckMate 331/ NvsCT 3 NvsCT N did not improve survival vs CT in relapsed SCLC. No new
refractory NCT02481830 median 0S: 7.5 mon vs 8.4 mon; safety signals were seen®?!
SCLC median PFS: 1.4 mon vs 3.8 mon
ORR: 13.7% vs 16.5%
NCT02551432 P+paclitaxel 2 ORR: 23.1%; DCR: 80.7% P and paclitaxel combination in refractory SCLC showed
median PFS: 5.0 mon; median 0S: 9.1 mon moderate activity with acceptable toxicity®”

ES-SCLC NCT03043599 I+N+Thoracic RT 1/2 6-mon PFS: 24%; 12-mon 0S: 48% I+N after CT and TRT did not significantly improve PFS, the OS
(combination median PFS: 4.5 mon; was higher than expectations!!
with median 0S: 11.7 mon
radiotherapy) NCT02402920 P+CRT 1 median PFS: 6.1 mon; median 0S: 8.4 mon Concurrent pembrolizumab-RT was tolerated well*2

NCT02701400 T+D£RT 2 T+D vs T+D+SBRT T and D combination®£SBRT was safe but did not show

median PFS: 2.1 mon vs 3.3 mon; sufficient efficacy in relapsed SCLC*!
median 0S: 2.8 mon vs 5.7 mon
ORR: 0% vs 28.6%

Relapsed ES-  N(CT03026166 Rovalpituzumab 1/2 ORR: 27.6% vs 36.4% Terminated (Enrollment was stopped after the DLT in
SCLC Tesirine and PFS: 4.8 mon vs 4.1 mon; evaluation phase)
(new drugs) NI 0S: 7.4 mon vs 11.0 mon

NCT03179436 Quavonlimab+P 1 ORR: 18%; median PFS: 2.0 mon; Encouraging antitumor activity was observed with

median OS: 11.0 mon

quavonlimab+P in ES-SCLC2%

A: Atezolizumab; D: Durvalumabs; I: Ipilimumab; N: Nivolumab; P: Pembrolizumab; T: Tremelimumab; CT: chemotherapy; CRT: chemoradiotherapy;

DLT: dose-limiting toxicity; EC: carboplatin-etoposide; ORR: objective response rate; OS: overall survival; RT: radiotherapy; SBRT: stereotactic body

radiation therapy; SOC: standard of care; DCR: disease control rate; PFS: progression-free survival; vs: versus.
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