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[ Abstract] There is no obvious breakthrough in treatment for small cell lung cancer (SCLC) in more than 30 years, and
the prognosis has not improved significantly. With the opening of the immune era, immune checkpoint inhibitors have made
breakthroughs in SCLC treatment, but the overall benefit population is limited. How to select patients accurately and how to increase
the efficacy of immunotherapy are hot topics in SCLC research. Therefore, this article summarized the current status of SCLC with
focus on biomarkers related to SCLC immunotherapy, reviewed the progress in the research of immunotherapy markers in recent
years, to provide clues and ideas for future immunotherapeutic strategies.
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Fig. 1 Overview of immune biomarkers for SCLC

MDSC: Myeloid-derived suppressor cells; NK: Natural killer; DLL3: 8-like ligand 3; YAP1: Yes-associated protein 1; CSF1: Colony-stimulating
factor 1; CSF1R: Colony-stimulating factor 1 receptor; SIRPa: signal-regulatory protein a; CTLA-4: Cytolytic T lymphocyte-associated antigen-4;
PD-L1: Programmed death ligand-1; TIM3: T-cell immunoglobulin and mucin domain 3; LAG3: Lymphocyte-activation gene 3

(& % X Bt

[1] NICHOLSON A G, CHANSKY K, CROWLEY J, et al. The
international association for the study of lung cancer lung cancer
staging project: proposals for the revision of the clinical and
pathologic staging of small cell lung cancer in the forthcoming
eighth edition of the TNM classification for lung cancer [ J ] . ]
Thorac Oncol, 2016, 11(3): 300-311.

[2] RIAZSP, LUCHTENBORG M, COUPLAND V H, et al. Trends
in incidence of small cell lung cancer and all lung cancer [17.
Lung Cancer, 2012, 75(3): 280-284.

[3] EVANS W K, SHEPHERD F A, FELD R, et al. VP-16 and
cisplatin as first-line therapy for small cell lung cancer [ J ] . ]
Clin Oncol, 1985, 3(11): 1471-1477.

[4] CARNEY DN, GAZDAR A F, BEPLER G, et al. Establishment
and identification of small cell lung cancer cell lines having
classic and variant features [ J ] . Cancer Res, 1985, 45(6):
2913-2923.

[5] RUDIN C M, POIRIER J T, BYERS L A, et al. Molecular

subtypes of small cell lung cancer: a synthesis of human and
mouse model data [ J ] . Nat Rev Cancer, 2019, 19(5): 289-
297.

[6] OWONIKOKO T K, DWIVEDI B, CHEN Z J, et al. YAPI
expression in SCLC defines a distinct subtype with T—cell—
inflamed phenotype [ J ] . J Thorac Oncol, 2021, 16(3): 464
476.

[7] BAINE M K, HSIEH M S, LAL W V, et al. SCLC subtypes
defined by ASCL1, NEURODI, POU2F3, and YAPI: a
comprehensive immunohistochemical and histopathologic
characterization [ J ] . J Thorac Oncol, 2020, 15(12): 1823-
1835.

[8] GAY C M, STEWART C A, PARK E M, et al. Patterns of
transcription factor programs and immune pathway activation
define four major subtypes of SCLC with distinct therapeutic
vulnerabilities [ J ] . Cancer Cell, 2021, 39(3): 346-360. 7.

[9] YU H, KOCZARA C, LOHINAI Z, et al. P3.12-13 expression
of the immune checkpoint axis—PVR/TIGIT in small cell lung



(FPBBZEAERE L) 2021453145710

639

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

cancer [ J ] . J Thorac Oncol, 2018, 13(10): S974-S975.
WEISKOPF K, JAHCHAN N S, SCHNORR P J, et al. CD47-
blocking immunotherapies stimulate macrophage—mediated
destruction of small cell lung cancer [ J ] . J Clin Invest, 2016,
126(7): 2610-2620.

SATO S, HANIBUCHI M, KURAMOTO T, et al. Macrophage
stimulating protein promotes liver metastases of small cell lung
cancer cells by affecting the organ microenvironment [ J ] . Clin
Exp Metastasis, 2013, 30(3): 333-344.

SAKAMOTO S, INOUE H, KOHDA Y, et al. Interferon—induced
transmembrane protein 1 (IFITM1) promotes distant metastasis
of small cell lung cancer [ J ] . Int J Mol Sci, 2020, 21(14):
£4934.

CHEN S H, WU S'Y, ZHANG L P, et al. CD39: the potential
target in small cell lung cancer [J]. Transl Lung Cancer Res,
2020, 9(4): 1483-1495.

BONANNO L, PAVAN A, DIECI M V, et al. The role of immune
microenvironment in small cell lung cancer: distribution of PD—
L1 expression and prognostic role of FOXP3—positive tumour
infiltrating lymphocytes [ J ] . Eur J Cancer, 2018, 101: 191~
200.

CARVAJAL-HAUSDORF D, ALTAN M, VELCHETI V, et al.
Expression and clinical significance of PD-L1, B7-H3, B7-
H4 and TILs in human small cell lung cancer (SCLC) [ J ] .J
Immunother Cancer, 2019, 7(1): 65.

HAMILTON G, RATH B. Circulating tumor cell interactions
with macrophages: implications for biology and treatment [Jl.
Transl Lung Cancer Res, 2017, 6(4): 418-430.

SERAFINI P, MGEBROFF S, NOONAN K, et al. Myeloid—
derived suppressor cells promote cross—tolerance in B—cell
lymphoma by expanding regulatory T cells [ J | . Cancer Res,
2008, 68(13): 5439-5449.

ICLOZAN C, ANTONIA S, CHIAPPORI A, et al. Therapeutic
regulation of myeloid—derived suppressor cells and immune
response to cancer vaccine in patients with extensive stage small
cell lung cancer [J] . Cancer Immunol Immunother, 2013,
62(5): 909-918.

LIU S V, HORN L, MOK T, et al. 1781MO IMpowerl33:
characterisation of long—term survivors treated first-line with
chemotherapy + atezolizumab in extensive-stage small cell lung
cancer [ J ] . Ann Oncol, 2020, 31: S1032-S1033.

RUDIN C M, AWAD M M, NAVARRO A, et al. Pembrolizumah
or placebo plus etoposide and platinum as first—line therapy for
extensive—stage small cell lung cancer: randomized, double—
blind, phase Ml KEYNOTE-604 study [J ] . J Clin Oncol,
2020, 38(21): 2369-2379.

PAZ-ARES L, DVORKIN M, CHEN Y B, et al. Durvalumab
plus platinum—etoposide versus platinum—etoposide in first-line
treatment of extensive—stage small cell lung cancer (CASPIAN):
a randomised, controlled, open—label, phase 3 trial [ J ] .
Lancet, 2019, 394(10212): 1929-1939.

PUJOL J L, GREILLIER L, AUDIGIER-VALETTE C, et

al. A randomized non—comparative phase Il study of anti—

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[33]

[34]

programmed cell death-ligand 1 atezolizumab or chemotherapy
as second—line therapy in patients with small cell lung cancer:
results from the IFCT-1603 trial [ J ] . J Thorac Oncol, 2019,
14(5): 903-913.

PEIFER M, FERNANDEZ-CUESTA L, SOS M L, et al.
Integrative genome analyses identify key somatic driver
mutations of small cell lung cancer [J] . Nat Genet, 2012,
44(10): 1104-1110.

SABARI J K, LOK B H, LAIRD J H, et al. Unravelling the
biology of SCLC: implications for therapy [ J ] . Nat Rev Clin
Oncol, 2017, 14(9): 549-561.

RICCIUTI B, KRAVETS S, DAHLBERG S E, et al. Use of
targeted next generation sequencing to characterize tumor
mutational burden and efficacy of immune checkpoint inhibition
in small cell lung cancer [J].J Immunother Cancer, 2019,
7(1): 87.

HELLMANN M D, CALLAHAN M K, AWAD M M, et al. Tumor
mutational burden and efficacy of nivolumab monotherapy and
in combination with ipilimumab in small cell lung cancer [J].
Cancer Cell, 2018, 33(5): 853-861. e4.

HORN L, MANSFIELD A S, SZCZESNA A, et al. First-line
atezolizumab plus chemotherapy in extensive-stage small cell
lung cancer [ J ] . N Engl J Med, 2018, 379(23): 2220-2229.
AYERS M, LUNCEFORD J, NEBOZHYN M, et al. IFN-
vy —related mRNA profile predicts clinical response to PD-1
blockade [ J ] .J Clin Invest, 2017, 127(8): 2930-2940.

OTT P A, BANG Y J, PIHA-PAUL S A, et al. T—cell-inflamed
gene—expression profile, programmed death ligand 1 expression,
and tumor mutational burden predict efficacy in patients treated
with pembrolizumab across 20 cancers: KEYNOTE-028 [Jl.
J Clin Oncol, 2019, 37(4): 318-327.

MATOZAKI T, MURATA Y, OKAZAWA H, et al. Functions
and molecular mechanisms of the CD47-SIRPalpha signalling
pathway [ J | . Trends Cell Biol, 2009, 19(2): 72-80.
HERNANDEZ-PEDRO N, OROZCO-MORALES M, AVILES-
SALAS A, et al. EP1.12-16 CD47 expression and prognosis
in patients with small cell lung cancer CD47 expression and
prognosis in patients with small cell lung cancer [ J ] . J Thorac
Oncol, 2019, 14(10): S1022.

GIFFIN M J, COOKE K, LOBENHOFER E K, et al. AMG 757,
a half-life extended, DLL3-targeted bispecific T—cell engager,
shows high potency and sensitivity in preclinical models of small
cell lung cancer [ ] ] . Clin Cancer Res, 2021, 27(5): 1526—
1537.

OWONIKOKO T, BOYER M, JOHNSON M, et al. A phase 1
study of AMG 757, half-life extended bispecific T—cell engager
(BiTE®) immune therapy against DLL3, in SCLC [J] . ]
Thorac Oncol, 2021, 16(3S): S126.

CHEN P X, ZHANG L P, ZHANG W, et al. Galectin—9—based
immune risk score model helps to predict relapse in stage | —1II
small cell lung cancer [ 7] .J Immunother Cancer, 2020, 8(2):
€001391.

(ki BI: 2021-03-23 & HIY: 2021-06-21)



