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Abstract: Objective To understand the current status of research on lung cancer immunotherapy to
provide a reference for further investigation and future topic selection in this field. Methods CiteSpace
visualization analysis software was used to analyze 400 Chinese studies in CNKI and 5 001 English studies
in the Web of Science database from 2005 to 2021, with “lung cancer” and “immunotherapy” as keywords.
Keyword co-occurrence analysis was performed on 17 English studies of “Lung Cancer” “Immunotherapy”
and “Single cell sequencing” in the Web of Science database. Results “Non-small cell lung cancer”
“immunosuppressants” “PD-L1” “dendritic cells” and “cytokine-induced killer cells” are current research
hotspots in lung cancer immunotherapy. Monoclonal antibody drugs including nivolumab, pembrolizumab,
atezolizumab, and durvalumab are hotspot drugs. Immunotherapy combined with chemotherapy as well
as PD-L1 expression have become the focus of continuous research. The majority of studies on lung
cancer immunotherapy are conducted in the United States, followed by China. Conclusion Lung cancer
immunotherapy has gradually become a research hot spot in China. In the future, in-depth research is needed
to provide cutting-edge directions for lung cancer immunotherapy.
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Table 1 Top ten keywords of lung cancer immunotherapy
in CNKI

Key words Frequency Centrality
PERIT 160 0.30
A /N B it s 155 0.48
fiid&s 89 0.45
i e 54 0.20
e SR A0 At 46 0.22
(g 40 0.14
AL R T S R A A 36 0.17
PD-L1 23 0.12
I PRI 734 22 0.01
/N i 19 0.06

T RPEIRIT R i), DAXTEUISR % (log-
likelihood ratio, LLR ) 3RSk, MR 47 75 5 1
ME— M PR R R IARZE, AT 2 13/ R
B, FEHEQIE=0.5554, FHAERI{H0.6624, FK
AR, SRFEMR—EER, k2, BHErRE
i TR PEIRTT I o8 A5 R BRIl . A SR 4N iy
DL ST BRERTT . U REEIRTT . kA
JPIHRIFILAN I

2.1.3  SCHRE KA SRHER S AR A3t A B3
AR I (1) 20054F, Fiifg . 4k tppE
IRIT L R AR AT T B AR ke (2)
2007—20144F, WIRA0M0 . i 5 SRR
i . CIKAHME . AOn4iftl . /Nam R 2 —
B BB o8 A B R B R (3) 20174E 24,
PD-L1. HiliflifdiE . Sy il . A R
FEE /N BT 98 R 55 = B B AT 5% Bt A 8 i S e
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Table 2 List of cluster analysis of lung cancer

immunotherapy in CNKI

Cluster number Cluster labels Cluster profile (S)
#0 il i 0.752
#1 PD-1 0.905
#2 PG i Iea 20 it 0.786
#3 RN 0.811
#4 R A B R 5 0.683
#5 T B RE iR 0.811
#6 Fili e 0.790
#7 AR 0.827
#3 NT R 0.844
#9 NKAJifd 0.919
#10 Braf 0.945
#11 SEFFA AL 0.996
#12 SR AL 0.995

Keywords Year Strength Begin End 2005 - 2021

AR 2005 6.28 2005 2013
SRR 2005 3.99 2005 2011
iz 2005 3.33 2005 2007
SRR 2005 3.14 2007 2010
MREFAFSHRGLR 2005 4.67 2008 2016
ciktfife 2005 3.35 2009 2016
EaviE) 2005 3.09 2011 2015
NRARAHE 2005 43 2014 2017
pd-11 2005 420 2017 2021
iR 2005 3.60 2017 2018
RIBIOE SIMHITH 2005 5.54 2018 2021
TEEN 2005 3.77 2019 2021
EMRRRAE 2005 3.75 2019 2021

Bl 2005—20214 1 E &1 W HE & BT 1300 Bl S 6 77 SR I
KA
Figure 1 Top 13 keywords with the strongest citation
bursts of lung cancer immunotherapy in CNKI from 2005
to 2021
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Table 3 Top 10 most cited English articles on lung cancer immunotherapy in the Web of Science database

Year of Co-citation

Immunotherapy

Authors it i Bt Study type G Highlights

Borghaei” 2015 916 Randomized, Niyolumab Among patients with advanced nonsquamous NSCLC that had
Qpen-label, progressed during or after platinum-based chemotherapy, overall
international, survival was longer with nivolumab than with docetaxel.
phase 3 study

Brahmer' 2015 831  Randomized, Nivolumab Among patients with advanced, previously treated squamous-cell
open-label, NSCLC, overall survival, response rate, and progression-free
international, survival were significantly better with nivolumab than with
phase 3 study docetaxel, regardless of PD-L1 expression level.

Reck” 2016 729  Open-label, Pembrolizumab In patients with advanced NSCLC and PD-L1 expression on at

phase 3 trial least 50% of tumor cells, pembrolizumab was associated with
significantly longer progression-free and overall survival and with
fewer adverse events than was platinum-based chemotherapy.

Herbst!"” 2016 588  Randomised, Pembrolizumab Pembrolizumab prolongs overall survival and has a favourable

open-label, benefit-to-risk profile in patients with previously treated, PD-L1-

phase 2/3 positive, advanced non-small-cell lung cancer. These data

study establish pembrolizumab as a new treatment option for this
population and validate the use of PD-L1 selection.

Garon'" 2015 536  Phase 1 study Pembrolizumab Pembrolizumab had an acceptable side-effect profile and showed
antitumor activity in patients with advanced non-small-cell lung
cancer. PD-L1 expression in at least 50% of tumor cells correlated
with improved efficacy of pembrolizumab.

Rizvil'”! 2015 500 Randomized, Pembrolizumab The genomic landscape of lung cancers shapes response to

open-label, anti-PD-1 therapy.

international,

phase 3 study

Rittmeyer™ 2017 415  Randomized, Atezolizumab OAK is the first randomizefl phase 3.study to report results qf a

open-label, PD-L1-targeted therapy, with atezolizumab treatment resulting

phase 3 trial in a clinically relevant improvement of overall survival versus
docetaxel in previously treated non-small-cell lung cancer,
regardless of PD-L1 expression or histology, with a favorable
safety profile.

Topalian™ 2012 333  Phase 1 study BMS-936558  Preliminary data suggest a relationship between PD-L1

(an antibody expression on tumor cells and objective response.
that specifically
blocks PD-1)

Herbst'"” 2014 303  Phase Istudy MPDL3280A  MPDL3280A is most effective in patients in which pre-existing
immunity is suppressed by PD-L1, and is re-invigorated on
antibody treatment.

Fehren- 2016 282  Open-label,  Atezolizumab  Atezolizumab significantly improved survival compared with

bacher" phase 2. docetaxel in patients with previously treated NSCLC.

randomized
controlled trial

z4 HANKIWeb of Science#IE FE 1 3 X Aififig S i& A T X
EHIA AT+ K 52iA
Table 4 Top 10 keywords in English articles on lung

cancer immunotherapy in the Web of Science database

Key words Count Centrality
Immunotherapy 2864 0.01
Lung cancer 1269 0
Nivolumab 996 0.01
Expression 872 0.01
Cancer 745 0
Chemotherapy 743 0.01
Docetaxel 673 0.01
Pembrolizumab 632 0
Cell lung cancer 630 0
Therapy 627 0.01
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Table 5 Keyword clustering information of English articles on lung cancer immunotherapy in the Web of Science database

Cluster ID Cluster table Silhouette( S) Top 7 high-frequency keywords

40 Response 0.536 Dendptlc': cell.; Caflcer immunotherapy; Response; Regulatory t cell;
Vaccine; Antigen; 1mmune response )

#1 Nivolumab 0.671 Immunot.herapy; Nivolumab; Docetaxel; Pembrolizumab; Cell lung cancer;
Therapy; Melanoma : : ; -

0 PD-L1 0577 PD-L1; PD-LI expression; MuFatlon; Immunohisto-chemistry; Inhibitor;
Tumor infiltrating lymphocyte; Pathway
Chemotherapy; Survival; Open label; Non-small cell lung cancer; NSCLC;

© SmigI 02 Multicenter; Radiotherapy

44 Lung adenocarcinoma 0677 EXpyess;on.; ancer; Tu.mor; Breast cancer;
Activation; Biomarker; cell

.. . Lung cancer; T cell; Carcinoma; Colorectal cancer; Solid tumor;
#5 Cytokine-induced Killer cells 0.774 Natural killer cell; Phase i .
46 Tumor biomarkers 0.669 Microenvironment; Myeloid cell; CD8(+) T cell; Macrophage; Prognostic

factor; Infiltration; Tumor Associated macrophage

SCREARITAIAURAG . PO EZ X BUERAL
FeHEA AT S 4 73] 2 56 [l P S BT R 2 P AR
HE 02020, 96 B T RE LR AR AE T 5T 00 143
Tt 5 [ ] B P A T 5 i MG o P2 2 B 24 O 117

Keywords
denditic cell
in vivo
vaccine
monoclonal antibody
immune response
adoptive immunotherapy
induction
antigen
vaccination
protein
mice
Iymphocyte
prostate cancer
apoptosis
phase i
in vitro
cancer vaccine
gene therapy
interleukin 2
gene
breast cancer
recognition
metastaticmelanoma
emt
human papillomavirus
anti-pd1
myeloid-derived suppressor cell
tumor-infiltrating lymphocyte
immune cell
malignant melanoma
randomized controlled trial
circulating tumor cell
pd 11 expression
checkpoint blockade
anti-pd-i1
pdl
glioma
phase 2 trial
ionizing radiation
central nervous system
immunohistochemistry
anti pd 1 therapy
signaling pathway
programmed death 1
1st line therapy
advancedmelanoma

urothelial carcinoma

Year Strength Begin

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

46.17
411
2757
25.69
20.88
20.13
19.42
185
182
17.64
16.11
15.94
14.67
14.50
14.16
13.94
13.45
13.35
125
12.47
11.77
11.61
11.41
3.74
3.74
353
353
353
3.38
324
321
12.25
5.88
5.36
5.28
497
497
459
382
382
344
327
3.06
3.04
3.01
2.94
294
2.94

End
2015
2015
2016
2016
2015
2016
2015
2015
2015
2015
2013
2015
2014
2015
2015
2015
2014
2012
2016
2014
2014
2015
2014
2017
2017
2018
2018
2018
2018
2017
2018
2018
2018
2018
2019
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2019
2019
2019

2005 - 2021

. HILREETHE , PHIB-AR e 5T B 944
UL 3 o BB S8 RN b DXCHE 2% 15 547 5 4301 2 5 [
19685, HE1 5015, HASI4R, 1HE385%,
LEB382%, ULE4.

elderly patient 2005 4.64 2019 2021

response rate 2005 432 2019 2021

2005 4.32 2019 2021

positron emission tomography 2005 4.26 2019 2021

epidemiology 2005 4.18 2019 2021
adverse event 2005 4.04 2019 2021
liquid biopsy 2005 4.02 2019 2021
sensitivity 2005 3.01 2019 2021
cost-effectiveness 2005 3.71 2019 2021
pd Ilexpression 2005 3.71 2019 2021
therapy 2005 3.71 2019 2021

prediction 2005 371 2019 2021
immune checkpointinhibitor 2005 3.71 2019 2021
criteria 2005 3.5 2019 2021
2005 349 2019 2021

lungcancer 2005 341 2019 2021
stage i 2005 3.4 2019 2021
microrna 2005 342019 2021
discovery 2005 342019 2021
1st line 2005 342019 2021
brain metastase 2005 321 2019 2021
non-small-cell lungcancer 2005 3.19 2019 2021
reveal 2005 3.1 2019 2021
database 2005 3.09 2019 2021

systemic therapy 2005 3.09 2019 2021
ot 2005 3.09 2019 2021

E2 2005—20215FWeb of Sciencedil & #1237 it iE

RRIATT RYLK A

Figure 2 Top 237 keywords with the strongest citation

bursts of articles on lung cancer immunotherapy in the

Web of Science database from 2005 to 2021




e 48 o

ADBBRG 381372023 F 25504525187 Cancer Res Prev Treat,2023,Vol.50,No.1

2.3 BRI R AR AR I G IR T R AT

EER AT A HT . XA TR O F A i
D P A i 982 S 2 YR T HP 4 07 FF A9 8 S0 S 3 5 i)
PEATIEER A BT, A5 B BT 7 1A, TRl ) E
281284, W H0.0515, WES. SRHEZRT1Y
O], AR O P A R T R ) 2% v i 37
YERR /NI BE R, P PE(EBR, BEIAE &1 A
[ Rl U], R ERRAER, — Bl o
H=0. 2 M4BT S, 4R BN, “expres-
sion” A H Ly i R ) S EER] DL ER6 .

3 iTie

A A M MCNKI, Web of Science X4z JFE L
“filid AR R, K F4000% H SRR
LIS 0015550 SCRik; Ah, 7EWeb of Science%
P 2 LB AR LI L RS . SRR YT O A

Dana Farber Canc Inst
Harvard Med Sch

" Mem Slo.an Kettering Canc Ctr

“NCI

2R B 170 S SCSCHR, R AR R 3 v A 43 B
FSCHk R AHZS G, I FHCiteSpaceS. 7.R2E {44
Protaen TAEE . MM . BFSE T I S ST BN A
SCHRAFAE

3.1 [ A e in T s o PR

KA S 2 AR SR ) v BEAEHE FRE SR, R

R WS DA A S B X TR rh
K622 1 SCHRIEA T 4R SE B0 B (%« NSCLCHY
GUEIR T AN G e I 7 ik T R R S . 6
S 58 AR 43 B S s WIS 1) ER R B R L
FEAH DG Ak G I T i A8 A PD-L LA S e A A
S FIZENSCLC AT AL A B R ok 2
BRI o DA GBI ME RS T A T A
P B3040 2 %) SCSCRk AN BB AR 2R [ N TR YT
FHARTFIEBUR . AR R, LIFEACIK
YARLIA YT BE 2 2 = AN [F] i BENSCLC /B I IR 7

Univ Texas MD Anderson Canc Ctr

Sun Yat Sen Univ

&ones R CHINA

El3 ZWNEJWeb of Sciencet 3 ffifE R IEiA T X

B EEEE
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Figure 4 Country and region map of English
articles on lung cancer immunotherapy in the Web

of Science database
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Figure 5 Keyword map of single-cell
sequencing technology in lung cancer

immunotherapy

26 BRI R AR FE B SRR T A K A
Table 6 Keywords of single-cell sequencing technology in

lung cancer immunotherapy

Key words Count Centrality
Expression 5 0.5
Blockade 4 0.34
Landscape 4 0
Resistance 2 0
Cancer 2 0.06
Program 2 0
Survival 2 0
Pathway 2 0
Immunotherapy 2 0.12
Cell-to-cell interaction 1 0.07

. ERAE L RSB, JUEN
WIERE P RCEAEY . BHRT, IR )
JEE A A A R A IS, — 2R PD- LI 5

( NivolumabfllPembrolizumab ) , —ZSEPD-L14]!
15 ( AtezolizumabF1Durvalumab ) "*". FiPem-
brolizumabH 25 5547 R FH T — 43077 i
Nivolumab 124 ] FF 2RI e INSCLC, 1i—
£RIG YT B JC AR AT e SE T Y. 20164F,
Atezolizumab#} 5 = £ i 25 b W B HE R (FDA)
HEE ] T —£RIGIFINSCLC?Y | ifiiDurvalumab
BEHEE T 1R97 R A T U BR i ITINSCLC., i
i A S B, X R S iR T T TR ARSI OR
KA A —ESH L
3.2 [EAMER SRy T AU S PR

HHEG, WG 7T © gt AR HED 2097 I

PR, G 167 T A v e G AR AT A5 A1 50 A
i FH o OB I TR I AT USSR, SRR YT
S 7BEIRYY . PD-L1FYERIA . Aotk gl oA o

blockad

intorforon gamma

gamma delta t cell cancer

e immune checkpoint blockade
density cancer immunotherapy

correlate acquired resistance

- epithelial mesenchymal transition
differentiation

ol
E€XpressiSl, gamma
interleukin 6
& checkpoint blockade
activation folrt

beta 2 integrindendiitic cell
cell-to-cell interaction
bone

immune checkpoint
exhaustion

immune homeostasis

immunotherapy

coss taik
nscle  imaging mass cytometry

pseudoprogression
single-cell rna-sequencing

N RN S E RS R S SN S T NS N SO LSRN
DR 20 B2 T 7 R S iR 9T e LA
M, R—FRE R a T R it e
(AN RSt Bk JE A DG T, R B B i+
O3 VE B W0 il S5 04 48 AT A DA I R
TN o RERR R KT s, FH20194E 16,
SRR AN . PD-L 13k T BFFE 1 A
ML, O RS, OB B, BUSRALA AIE
KX AL BT & B, B R il e iR T
DR R Z 22, LY, ar bl E R
PN il S 1R YT IE AR TR AT
3.3 NI R AR AR MR S A

JIF g A4 P S I R e i 2 A2 W R T
AR A 7R P S TR O, X, SCSHEAR & — bt
R 590 3 i SCSHE AR IR EBURR G B B A i
A B AR SE R A . SR A B0 DA R A it 2R R
WL E R, IS Mg L . RIBAERE LK
7 A i 24k S AL AR 5 3 15 S, A RS IE
B, 3077 5 Al RE BRI A, fdE
FRVERE B R RN AR R A, A H AN i
PEPUIRT IR H A g 2P il SCSHIA
AR TR S0l B e e AT 4B 109 i A4 i %
i, #/RCDS+THIEFICD14+, CDI16+H4Z% 40 i
Z IR REMIAH BAE . AFE 2B, MR fe s il
IRBE XTIl I8 1) 2 A AR A, R AN[R] 2 7 4
325 210 1 32 10 T R A BT A 2 T AR H DR 9B 1 2
PRSPl RS T8 e SCSHE A M i G i 4
JL IS AR K AR AR R JE DR e il s 2 v LU
ETPERFAE T TR TR SR, AL



0500

ABBRG 38372023 F 25504525187 Cancer Res Prev Treat,2023,Vol.50,No.1

B I A G BE R B S s, R DA IE e A%
G PEIRTTITRHIBAE R A, KA BT 4t il
BIEIRIT o

T G R K A o5 BELUBIT JE T 40 B 1 T IR S A
i B ) A X el I R VR T SR S LR A I ELRY
3 oL il 968 £8 5 TE JS S PD- 1 BELIKT AT 5 i 21 JE T 48 i
47 Smart-seq2 LA IERNA ¥ ( single cell RNA
sequencing, scRNA-seq ) 434, I & A T7E S
BIT ARSI T MY BscRNA-seq fll
FERFRR s, % R RIBER-Z AT, I
HEATRGE M, DT 1o TR A0 Jie g fl A 455 i
e E TR AE ML IO B, A BY T E ROk
G BEIRTT B AR 5 Y
3.4 gk

T o il 9 S8 R T W 5 SCR 9 WAL 2 AT
AL T f B 6T 7 R M AR s, B E
Hh ST B S IR YT B SR I, S LRI,
T3 H R S IR T A Y S BR DL
WA G R, (EARSCH A AR B Z AL,
SCEARE AR, HEECT R A A R
W SOCE, Mk, MASBEAC SR N R
IT R AR S BUIR o A S SCEUR A i, IR
CiteSpace {4 A S L5, HArHibisE T Web of
Science B RS S B AH SC SCEE, 1 [l AP oA 1 %k
P, WPubMed AR AT Z 431, 5t H T Frig
WA B 47 I8 SRR 5 43 AT v A e A3 i A it 8 fe i
TRIT AU E PR G B . b, ARBFIE RN )
N B N S A ot B BT o T VA
F-CiteSpace® 4 F LT, ASBEXT Hb = 1R %L
I P 10 SCRR AN B 5 o B, 5 St ZEF I N B 4
H B A AR AR B ELAR 1% S e T SR X 5 45
R85 SR

Zi BTk, il CiteSpace /Xt i S 0% vk
ST ST AR G SCEREEA T 20 B, EDULR B H 1%
SUBHETE PR S & S s, HEl, XTI
B IR T BT 32 22 A vp 7 S g 0 5 AH O 1 it
¥, TR 2R 200 L 55 A4 B B 2 V6 97 L IE A B TR
ABEGETT ] o AR ORIl Se 3 07 9 b AT T &
ST AT, DA A 2 Sk 1 R AT S R
P Sun L e N N

Sk -

[1] Sundar R, Soong R, Cho BC, et al. Immunotherapy in the treatment
of non-small cell lung cancer[J]. Lung Cancer, 2014, 85(2):
101-109.

[2] FERRHE. s ST BUIR S i BE[T]. R st 2 W 5iR 77

Z4ik, 2017, 31(2): 105-110. [Wang LP. Current Situation and
Prospect of Immunotherapy for Lung Cancer[J]. Zhonghua Shi
Yong Zhen Duan Yu Zhi Liao Za Zhi, 2017, 31(2): 105-110.]

[3] Konala VM, Madhira BR, Ashra S, ef al. Use of Immunotherapy
in Extensive-Stage Small Cell Lung Cancer[J]. Oncology, 2020,
98(11): 749-754.

[4] Ko EC, Raben D, Formenti SC, et al. The Integration of
Radiotherapy with Immunotherapy for the Treatment of Non-
Small Cell Lung Cancer[J]. Clin Cancer Res, 2018, 24(23):
5792-5806.

[5] Horn L, Mansfield AS, 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.

(6] PRI, Brfd, SKMS. SA A I P 72 Mg B DS 0 o g 5
JE[I]. [RIBE 22 4R (224 RT), 2019, 40(1): 117-122. [Sun FH,
Chen J, Zhang P. Research progress of single-cell sequencing in
tumor gene detection[J]. Tongji Da Xue Xue Bao(Yi Xue Ban),
2019, 40(1): 117-122.]

[7] Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus
Docetaxel in Advanced Nonsquamous Non-Small-Cell Lung
Cancer [J]. N Engl J Med, 2015, 373(17): 1627-1639.

[8] Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus
Docetaxel in Advanced Squamous-Cell Non-Small-Cell Lung
Cancer[J]. N Engl J Med, 2015, 373(2): 123-135.

[9] Reck M, Rodriguez-Abreu D, Robinson AG, et al. KEYNOTE-024
Investigators. Pembrolizumab versus Chemotherapy for PD-L1-
Positive Non-Small-Cell Lung Cancer[J]. N Engl J Med, 2016,
375(19): 1823-1833.

[10] Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus
docetaxel for previously treated, PD-L1-positive, advanced non-
small-cell lung cancer (KEYNOTE-010): a randomised controlled
trial[J]. Lancet, 2016, 387(10027): 1540-1550.

[11] Garon EB, Rizvi NA, Hui R, et al. KEYNOTE-001 Investigators.
Pembrolizumab for the treatment of non-small-cell lung cancer[J].
N Engl J Med, 2015, 372(21): 2018-2028.

[12] Rizvi NA, Hellmann MD, Snyder A, et al. Cancer immunology.
Mutational landscape determines sensitivity to PD-1 blockade in
non-small cell lung cancer[J]. Science, 2015, 348(6230): 124-128.

[13] Rittmeyer A, Barlesi F, Waterkamp D, et al. OAK Study Group.
Atezolizumab versus docetaxel in patients with previously
treated non-small-cell lung cancer (OAK): a phase 3, open-
label, multicentre randomised controlled trial[J]. Lancet, 2017,
389(10066): 255-265.

[14] Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and
immune correlates of anti-PD-1 antibody in cancer[J]. N Engl J
Med, 2012, 366(26): 2443-2454.

[15] Herbst RS, Soria JC, Kowanetz M, et al. Predictive correlates
of response to the anti-PD-L1 antibody MPDL3280A in cancer
patients[J]. Nature, 2014, 515(7528): 563-567.

[16] Fehrenbacher L, Spira A, Ballinger M, et al. Atezolizumab versus

docetaxel for patients with previously treated non-small-cell lung



AhYBBRH 38372023 F55504525187 Cancer Res Prev Treat,2023,Vol.50,No.1

.51.

cancer (POPLAR): a multicentre, open-label, phase 2 randomised
controlled trial[J]. Lancet, 2016, 387(10030): 1837-1846.

i, B, mkss, 5. CIKAH AR ey IR A by gy Ak
AN R AT R D). BRI RG24, 2020, 41(12):
60-67. [Ma XB, Luo F, Gao YL, et al. Clinical efficacy of CIK

[17

—

cell immunotherapy combined with chemotherapy in the treatment
of non-small cell lung cancer[J]. Kunming Yi Ke Da Xue Xue
Bao, 2020, 41(12): 60-67.]

[18] Wang L, Ma Q, Yao R, et al. Current status and development
of anti-PD-1/PD-L1 immunotherapy for lung cancer[J]. Int
Immunopharmacol, 2020, 79: 106088.

[19] FER. MEITE /N N i i S VR 97 RO BF SR SR (D). I Bt
WF5Y, 2021, 48(8): 745-750. [Cheng Y. Research Progress of
Immunotherapy for Advanced Non-small Cell Lung Cancer[J].
Zhong Liu Fang Zhi Yan Jiu, 2021, 48(8): 745-750.]

[20] £, 5KEH, EEAL S PD-1HIPD-L MGG 7 i &
AN KRR RIS BUR Bt R[], v [ B 25812, 2021, 11(3):
45-48. [Wang K, Zhang HY, Wang ZQ, et al. Research status and
progress of PD-1 and PD-L1 inhibitors in the treatment of lung
cancer and its adverse reactions[J]. Zhongguo Yi Yao Ke Xue,
2021, 11(3): 45-48.]

(200 8, 2R, Bl MR e ity T IR 5 Ak 0], BE2
T4, 2019, 38(8): 993-996. [Fu Y, Zhu B, Zhang BC. Current
status and future of immunotherapy for advanced lung cancer[J].
Yi Yao Dao Bao, 2019, 38(8): 993-996.]

[22] sk He, Bis I, B, . R G 7 AT DASCHk T
SEFIAT AL 2 BT IR B P S AT B B2 27, 2020,
28(19): 3417-3427. [Zhang XM, Zhai YK, Zhao J, et al. Lung
cancer targeted therapy research: hotspots and trends described by
bibliometrics and visual analysis[J]. Xian Dai Zhong Liu Yi Xue,
2020, 28(19): 3417-3427.]

[23] Ding Z, Li Q, Zhang R, et al. Personalized neoantigen pulsed
dendritic cell vaccine for advanced lung cancer[J]. Signal
Transduct Target Ther, 2021, 6(1): 26.

[24] A%, WA HA RN AR B A R WE R R 2 W
IR, A2 SR 2k, 2017, 9(3): 147-153, 172.
[Zhou Y, Huang HY. Single-cell sequencing technology and its
application in tumor research and clinical diagnosis[J]. Fen Zi

Zhen Duan Yu Zhi Liao Za Zhi, 2017, 9(3): 147-153, 172.]

[25] Eberwine J, Sul JY, Bartfai T, et al. The promise of single -cell
sequencing[J]. Nat Methods, 2014, 11(1): 25-27.

[26] Borcoman E, Kanjanapan Y, Champiat S, ef al. Novel patterns
of response under immunotherapy[J]. Ann Oncol, 2019, 30(3):
385-396.

[27] Billan S, Kaidar-Person O, Gil Z. Treatment after progression
in the era of immunotherapy[J]. Lancet Oncol, 2020, 21(10):
€463-¢476.

[28] Mollaoglu G, Jones A, Wait SJ, et al. The linecage-defining
transcription factors SOX2 and NKX2-1 determine lung cancer
cell fate and shape the tumor immune microenvironment[J].
Immunity, 2018, 49(4): 764-779.¢9.

[29] Rosenthal R, Cadieux EL, Salgado R, et al. Neoantigen-directed
immune escape in lung cancer evolution[J]. Nature, 2019,
567(7749): 479-485.

[30] Xing XD, Yang F, Huang Q, et al. Decoding the multicellular
ecosystem of lung adenocarcinoma manifested as pulmonary
subsolid nodules by single-cell RNA sequencing[J]. Sci Adyv,
2021, 7(5): eabd9738.

[31] Guo X, Zhang Y, Zheng L, et al. Publisher Correction: Global
characterization of T cells in non-small-cell lung cancer by single-
cell sequencing[J]. Nat Med, 2018, 24(10): 1628.

[32] Ma KY, Schonnesen AA, Brock A, et al. Single-cell RNA
sequencing of lung adenocarcinoma reveals heterogeneity of
immune response-related genes[J]. JCI Insight, 2019, 4(4):
e121387.

[33] Zhang F, Bai H, Gao R, ef al. Dynamics of peripheral T cell clones
during PD-1 blockade in non-small cell lung cancer[J]. Cancer
Immunol Immun, 2020, 69(12): 2599-2611.

[34] Chen Z, Yang X, Bi G, et al. Ligand-receptor interaction
atlas within and between tumor cells and T cells in lung

adenocarcinoma[J]. Int J Biol Sci, 2020, 16(12): 2205-2219.
[4REE: FHEA; &3 Hr]

fEE TR :
Wi BB F I BRRE . BIRE RS K

EEif. MFm: &Ehi
REF. WEO: BFHEI
fi] 2. eXHFFTH



