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[ Abstract ] The efficacy of non-small cell lung cancer (NSCLC) has been obviously improved recent years, while the
survival of small cell lung cancer (SCLC) patients remains inferior for limit treatment options. The incidence of SCLC accounts
for 15% of the overall incidence of lung cancer, and it is characterized with high malignancy, rapid growth, early widespread me-
tastasis, making it very difficult to treat. With the approval of immunotherapy for a variety of solid tumors including NSCLC,
as a relatively immunogenic cancer species, relevant clinical researchs on SCLC are also underway and have made certain prog-
ress. More importantly, due to the existence of tumor heterogeneity, exploring relevant markers that can predict the efficacy

of SCLC is essential for accurate therapy. This review describes the latest advances in SCLC immunotherapy and biomarkers

5 i

related to the efficacy of immunotherapy.

[ Keywords ] Lung neoplsma; Inmunotherapy; Predictive marker

NRE AT (small cell lung cancer, SCLC ) 2y 5 A i
FER1s%, HEA SR Mg EE . 5 R
B HIG 7% = R IR L, RE70% 1 B HE VIS E BT
Z, 897 b, SCLCRALY FUR, I & W2 i %

( objective response rate, ORR) %fﬂ%ﬁﬁ%*ﬁ, JHSJL
ZWISCLCHH I SAFAAF AT 29612 HLBEST ik Wik
AR T RAR SR, ) SRR TS . R A
#1559 (immune checkpoint inhibitors, ICIs ) L T . 4n
MU T6TT . S BEd AR I SRR TS . AR,
TRIT 2T B A T A5 =1 /N 200 s 7 P 418 552
W, ZITEWIFIRTESCLCIRY T i Eg Kk fl . SCLCHYK

PEZ A 410006 H P, H R A1 22 27 o o s Mo 2 o g Py — 76
(HIRASEE: 500, E-mail: wulin-calf@vip.163.com )

TS SRR G, HR R AL T, HA TR
PERPE, PR BT REN IRk AR R, LR, A
RIS IFRI MR LA e (JCHEMTEIEEEE)
MR AP R R, b — ARl T %R 5 SCLCTUS T fE
HHICE. 2018410 10H , ICISHEATRIT 7 520405k 1 Uk ek
5 SCLC [H [E 37 5 A8 iE M 4% ( National Comprehensive
Cancer Network, NCCN ) ¥§15, #R1, SCLCH#EREMHEMIH
IR b 63 It BN MR 1 b Dk & 5 RS )
AR BIICIs FR2G3R Y7 Iy 77 NI, TCTsIBc A HoAth
25NRYT B BAE I RBFFERY— D T7 18] o ARLGHRILE T
T SAFE LIRSCLCAR IR Y U Y BT kg, [l it 1 5
ISP RCRITIUS AHSCHEAR SRR ST, R T AR RSCLC
R REfy 7 AT TT 1)

Joooon

www.lungca.org



o ] il e 2 5202043 H %523 453 Chin J Lung Cancer, March 2020, Vol.23, No.3 . 183

1 SCLCHIREAITIHR

1.1 ICIs
1.1.1 —Z697 20134F (NCT00527735) . 20164F
(NCTO01450761) P IOCTHRE 5 #1107 K 4 M 2

TIHREL I LA C 2L 4 (cytotoxic T lymphocyte associate
antigen-4, CTLA-4) PUARTHICA sd—2k3R97) 2 IsCLC
(I PRAE 58 34 A g IE 5 TC i J A= A7 W (progression-free
survival, PFS) 8 A7 (overall survival, OS) A3k 25,
UG T AR SRAFBAVELE SR, (B HAS T NG SLBC IR T o
AIERZAT T 50

HATTESCLCH A5 BT 45 R A ICIs R 2k A AR
e Bl (programmed cell death ligand-1, PD-L1) 1l
7o IMpowerl 33J&—I Tl PD-L ISR ER FABTEE &
A+ AR — 4897 12 ISCLCE A At Fas 4k
FIREATLACE TIUIE PRI 000) SXTAF 5% 35 2 T WA~ 22 00F
FEL, IR ATA H O BR A (CRATBCAARFTIA ) KT
Hif20s (12.34-H vs 10.37H, HR=0.70, P=0.006,9) I
HPES (5.2 vs 4.3, HR=0.77, P=0.017) , 2T i%HF
5, 20194F3H E[HE &5 2500 W & ¥ R (Food and Drug
Administration, FDA ) It HEFTREER BPTIC A -R 41 + TR
HHEHTT 2 WISCLCHE —ZRI67T.

CASPIANAHFE MR ) — I AL /3 20 . FFlbR 2 1Y 11T
WG IRAE G, DFSE AR EIRIT I Iz ASCLCE A, b
Mo =4, 43 A R i 56 4H 9 PD - L L il ) 4 P
PUBCA S EVRYT . TR FCE AT+l S B PP (CTLA-490 I
) B A ST FE AT BE AL AR S Ak )T (IRFEIA
A, EPFR) o S5 WoR, M8 LE A &40
B2 0S 134 H , THEPZL K10.31H (HR=0.73,
P=0.004,7) . EIAAAFEUE /R, B2z 08 LE s A 4
(B 18N A AE R 133.9%, WHRZH R 24.7% ., XIEH]
EPJ7 ZHAE LAY TRYT) 2 SCLC—4iRyT Al
D e AR AR A AR (BB KU R AIR279% ) o

3 TR LA iy A6 P B ATL G BRI 58 6 57 TICTs R A Ak
JTTESCLC—ZIRYT A L S5 ifr . 534, HEmAZA4~
PRICII A SR T —Z3RY 7T 12 BISCLC MY
IEAEHEAT (R1) o SRS AR/ N AR L, SICIsB A
HINRYT 7 5845 SCLCH A R AR 2 415 A B oo
1.1.2 ZEFR6Y7 R SCLCH LI U, (A4 5 M N
W K, —23A877 5 AR HR)T —H &SCLCHY
BRI, RAMLIT 2520 S 254 RRR T S AR

AT THILRR, AR SN R , — T EE ad
B PEAL T4 Z WISCLC A FHTEEP 7 RALYT A 2 ui
T FeE S A A AR PP SET -1 (programmed cell death-1,
PD-1) PG ERER PR G T YT A0, BTN
S PRSHER 283 (EL I % IR 2 A 38 s 0% ) , {H
NS PRSI 1.4
TE 75— TR K Check-Mate 451 (NCT02538666)
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BEBENL N — 4, — 4152 PD- 1301 35 49 2R C it 5
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4T, BE 32 MR G SR 2R T s — A
FERINGYT W IRAL) , B o J sl ATz 32 1 sk,
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HICIsdH BRI B OSIS Biss, (H R ZIFAR IR BT
2 PRACRHT+IE AR PGP A0S R9.21H,
TEIIT 9.6 H , RIEAERHAT TR GE B E AT
(HR=0.92, P=0.369,3) . Akt —L 55 nT aEA B T
JE MICTsAERFIAYT 3 2 B AR AT Ak, B A — 2L 50T
SRR SCLCHULY T 5 B B ICIs 4By B 28 IEAE R4 T
(%D,

1.1.3 "2 KN L) ERYIRYT Checkmate 032013122 —
DPEN BB IT T T — A2k 7 R M SCLC A 1Y
RS, TR/ TOH AR 2 i e R g, AT
REAE #3224k S UL EARYT iy R 21651, Bl AILST Ry ER
A HT . PR ICERITL mg/kg+ P VLA HL4T
3 mg/kg. WRFILHAYL3 mg/kg+HHIC ARSI mg/kg
=, WP R N R A R WG i R (Objective
response rate, ORR) 7351 M10% . 23%F119%, I4h, =
HAIPESH I 1.4 H L 2.6 N HFIL.4H, 708
S K44 A L 7.7 AR6.0 L T2 4F H R 2 R Y
SR, BN RA I RURIT IR L 45%, Bk
BIRIT IR 5 36% , If H-50 24 21 (% v (37 2 it A7 200t T
(duration of response, DOR) #17.9H, HAHRFIL
M1 mg/kg+ VLK BHT3 mg/ kgl 14,2 HIEK T
3.7 H o AT DS IR g0 R G BT 524 4 X R A
(Y8 01T R A A, L 250 S A R R AT Y
eI IE 25 B BL AL, FDASE T a0 e A I s T
SCLCHEIA — 2 LA FIRYT. WAk, — 0 L A B iy 2R 1
PO HARFEIA B + R EHR TN AR iz scLc —
LARYT T R TU I ObR 25 | B ATL AR X6 HE 4 I PR A 52
NCT03059667, HHEIETE#EATH1, AR DAl 1E7E 55
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FR A 18 4/ 6 (cyclin-dependent kinases 4/6, CDK4/6)
TR TrilaciclibRE 22 fif B HE AN ] . — IR ER BT +IK
FEI T+ R 2 Trilaciclib—ZIGY7) 12 HISCLC YT B
FEIEAE AT (NCT03041311) o 4k, HHFF B R LR
ADPAZB R AT (poly ADP-ribose polymerase, PARP) fEW%
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TR R BV AEFFIR YT I B L B4l M P PD-L1#Y K
Ko BRI IAPD-LIAY 3 B9 2 PESFIH (7 OSEL 0
FIRMBF, 73001086, HFILIN ALK 12.8 1 F17.6
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S0 605 L5 e 4 L 96 B2 40 RN s 200 ) o P A 40
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CPS) MYTIIME 1, 455 W /RPD-L1BHYE (CPS>1%) (B
o7 AT R 2R BT f5 A T 4 ORR (35.7% vs 6% ) | 14FPFS
2 (28.5% vs 8.2%) FIIAFOSHE (53.1% vs 30.7% ) o X P IGUHF
FEIERIPD-L1R A& S )2 I SCLC A8 & A Bk 5
PSRRI PIUS A ARG
2.2 ﬂ*@%@fﬁfﬁ (tumor mutation burden, TMB)
Checkmate 0320301, fff 533 i — 20 73 AT T4 UREAS
TMB, K#M27% M EH 445 FlJF¥ (whole exome
sequencing, WES) #/r H A ETMB (2481) . fETMBE
(1 585 Al FH AR ORI JE BB IR T 0 BB AR I BV A R
h35% , A AN AN IE BT+ P IL AR B4 ) R D629 5 T
fIK/HTMB (011421 F11431~-2474) A HZ IR GIRYT
AR R E AR 30209 -26% . DL ELAT R TMB (2 S
TR NIES AL 1A F1/3) BB E RS HhakAs 7 4
YT A5, R AR SRS T I TN
2.3 A RFEER N (immune-related adverse event,
irAE ) 7E20194FHH Bt K2 (World Conference on
Lung Cancer, WCLC ) b, AWFFEEA O Sk iR T —50
FOF TR, g BB T 1s7 Bz T 2D
ﬁph( L) 14 590 35 ] CTL A-440 il 50096 7 1
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Tab 1 Ongoing immunotherapy trials in SCLC (source: clinicaltrials.gov, last accessed: 25t December 2019)

Study Arm Primary Design Stage

endpoint

Firstline
NCT03066778 Pembro+ EP/Placebo+EP PFS/0S Phase 3, randomized, double-blind  ES-SCLC
NCT03811002 Chemoradiation/Chemoradiation+Atezo PFS/0S Phase 2/3, randomized LS-SCLC
PAVE (NCT03568097) Ave+EP 1-year PFS Phase 2, single arm ES-SCLC

rate
NCT03382561 Nivo+EC/EC PFS Phase 2, randomized, controlled ES-SCLC
JAVELIN Medley Ave+Utomilumab DLT/ORR Phace 1b/2, randomized ES-SCLC
(NCT02554812)
NCT03406715 Ipi+Nivo+Dendritic cell based p53 vaccine DCR Phase 2, single arm ES-SCLC
NCT03041311 Trilaciclib+Etoposide or Carboplatin or Atezo/ OS/AE Phase 2, randomized, double- ES-SCLC
Placebo-+Etoposide or Carboplatin or Atezo blinded

Maintenance
STIMULI (NCT02046733) Nivo+Ipi/Observation PFS/0S Phase 2, randomized LS-SCLC
ADRIATIC (NCT03703297) Durva+Placebo/Durva+Treme/ PFS/0S Phase 3, randomized, double-blind ~ LS-SCLC

Placebo+Placebo
NCT03410368 Autologous natural killer cells/No PFS Phase 2, randomized, controlled ES-SCLC
intervention
IMPULSE (NCT03568097) MGN1703/Continous first line therapy oS Phase 2, randomized ES-SCLC
ACHILES (NCT03540420) Atezo/Observation 2-year Phase 2, randomized LS-SCLC
survival
NCT03585998 Durva PFS Phase 2, single arm LS-SCLC
NCT03554473 M7824/M7824+Topotecan/ Efficacy Phase 2, non-randomized ES-SCLC
M7824+Temozolomide

Second line or beyond

NCT03059667 Atezo/Topotecan or EC ORR Phase 2, randomized, non- ES-SCLC
comparative

NCT03811379 Toripalimab ORR Phase 2, single arm ES-SCLC
NCT03761914 Galinpepimut-S+Pembro ORR Phase 1/2, non-comparative, multi-arm  ES-SCLC
NCT03228667 ALT-803+Pembro/Nivo/Atezo/Ave ORR Phase 2b, non-randomized, singlearm  ES-SCLC
NCT03575793 Nivol+Ipi/Plinabulin+Nivo+Ipi MTD/PFS Phase 1/2, randomized ES-SCLC
NCT03728361 Nivol+Temozolomide ORR Phase 2, single arm ES-SCLC
NCT03994744 Sintilimab+Metformin ORR/Safety Phase 2, single arm ES-SCLC
NCT04192682 Anlotinib+Sintilimab PFS Phase 2/3, single arm ES-SCLC
NCT04055792 Sintilimab+Anlotinib/Anlotinib PFS Phase 2, randomized, controlled ES-SCLC
NCT03093688 Infusion of iNKT cells and CD8*T cells irAEs/ORR Phase 1/2, single arm ES-SCLC

SCLC: small cell lung cancer; ES-SCLC: extensive stage SCLC; LS-SCLC: limited-stage SCLC; Ipi: Ipilimumab; Durva: Durvalumab; Treme:
Tremelimumab; Atezo: Atezolizumab; Nivo: Nivolumab; Pembro: Pembrolizumab; Ave: Avelumab; DCR: disease control rate; ORR: objective
response rate; OS: overall survival; PFS: progression-free survival; DLT: dose-limiting toxicities; MTD: maximum tolerated dose; irAEs: immune-
related adverse events.

SCLCHEH . WA, KAETiAEMEH (6sh]) HA
TUFHORR, TR MPFSHIOS, HAEIAIT)S 6Jf . offlFn  FEARSGH:.
12J8 )5 JC#E R LB H R & A it AR SR E 0 5 o XA 2.4 IR e f3M% (tumor microenvironment, TME) TME
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Tab 2 Summary of completed clinical trials of immune checkpoint inhibitors in SCLC
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Study IMpower133 CASPIAN CheckMate451 KEYNOTE-028 KEYNOTE-158 CheckMate032
(NCT02763579) (NCT03043872) (NCT02538666) (NCT02054806) (NCT02628067) (NCT01928394)
Design Phase 3, Phase 3, Phase 3, Phase 1b, Phase 2, Phase 1/2,
randomized, randomized, randomized, single arm single arm multicenter,
double-blind comparative double-blind multi-cohort
Arm Atezo£EC Durva+Treme+EP/ Nivo/Nivo+Ipi/ EP Pembro Pembro Nivo=xIpi
Durva+EP/EP
Sample size n=403 n=805 n=834 n=24 n=107 n=216
Atezo+EC: 201 Durva+Treme+EP: 268 Nivo: 275 Nivo3: 98
Atezo: 202 Durva+EP: 268 Nivo+Ipi: 280 Nivol+lpi3: 61
Durva+EP: 269 Placebo: 279 Nivo3+Ipil: 54
Patient Previously Previously Maintenance therapy Progressed after Progressed after Progressed
untreated untreated ES-SCLC in ES-SCLC chemotherapy chemotherapy after
ES-SCLC ES-SCLC ES-SCLC chemotherapy
SCLC
Primary PFS 0s 0s Safety ORR ORR
endpoint 0S ORR
Result Atezo+ECvs Durva+EP vs EP Nivo+Ipi vs EP ORR: 37.5% ORR: 18.7% Nivo3 vs
Atezo mOS: 13 mo vs 10.3 9.2 movs 9.6 mo mPFS: 1.9 mo mPFS: 2.0 mo Nivol+Ipi3 vs
mOS: 12.3 mo mo (P=0.369,3) mOS: 9.7 mo mOS: 8.7 mo Nivo3+Ipil
vs 10.3 mo mPFS: 5.1 mo vs 5.4 mDoR: 9.0 mo 73% DoR>12 mo ORR: 10% vs
mPFS: 5.2 mo mo 23% vs 19%
vs 4.3 mo 0512:34% vs 25%
Toxicity Atezo+ECvs Durva+EP vs EP Nivo vs Nivo+lpi vs EP All grades: 66.7% All grades: 59% Nivo3 vs
Atezo Grade 3/4:62%vs  All grades: 52% vs 12% Nivol+Ipi3 vs
Grade 3/4: 62% vs 8% Nivo3+lpil
39.9% vs 24.5% Grade 3/4:13%

vs 30% vs 19%

0S12: 12-month overall survival rate; mDoR: median duration of response; mPFS: median progression-free survival; mOS: median overall
survival; EP: Etoposide+Platinum; EC: Etoposide+Carboplatin; Ipil: Ipilimumab 1 mg/kg; Ipi3: Ipilimumab 3 mg/kg; Nivol: Nivolumab 1 mg/kg;

Nivo3: Nivolumab 3 mg/kg.

SR E IR ) K e AR 28 F R4 )R . —Ti G HESCLC
Y5 HTMERAF IR PIE, SCLCANML /MBI 215
(interleukin-15, IL-15) i & il CD4*T 41 L35 AT T BUH
FHIEAR . 73— 7R3 47 1k HSCLCE A Y TE A
AL R FOX P34 LR, UEBHEOXP3+ 4i it i Fu ol th J&
BEAR IS BT FEARE, BEAb, IR AHSC Y CD4S 4
BB IE A X OSHA Tl 7

2.5 BB REEPUR R PICAR BT S RET + RFETA T
BRI RIS, A B R PRI R (BT
SOX2. PiHu. PLYO. HLVGCCA. HVGPCA, Pikx.
rrh R g MR bR ) TR PESHI AR, HA W &
ORRP?, XA IER [ B Gofle b Al i 174 T A v A 4

3 BE

Qfar i35 SCLC W T 2% Ik PR T I 1) = 2RI . e
REIRYT BA MR BT IR T LS, H BT7ESCLCA
A — 2 SR ] Fof o, T G 5 R SO, E AT 45
— T R ALIT RS ICISIA T SRS AT A7 5 [RIA, R
Ji RH O B B 25 0 LA 18 XA 7 A BN I AL+ 43 0%
. HETIAV Z2EAHI T B S e A A UM G R
EFEHA T JiAh, X T HAbSREEIRIT T, B
B 22 WP B AL BROIE 5 1 5000 25 6 T A R B 4
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