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[ Abstract ] Non-small cell lung cancer (NSCLC) is a prevalent and aggressive global malignancy. Conventional sur-
gical treatments, radiotherapy, chemotherapy, and targeted therapies often fall short in halting disease progression due to inher-
ent limitations, resulting in suboptimal prognosis. Despite the advent of immunotherapy drugs offering new hope for NSCLC
treatment, current efficacy remains insufficient to meet all patient needs. Therefore, actively exploring novel immunotherapeu-
tic approaches to further reduce mortality rates in NSCLC patients has become a crucial focus of NSCLC research. This article
aims to systematically review the anti-tumor effects of interleukin-21 and follicular helper T cells in NSCLC immunotherapy by
summarizing and analyzing relevant literatures from both domestic and international sources, as well as exploring the potential
for enhancing NSCLC treatment prospects through immune checkpoint regulation via immunotherapeutic means.
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Fig 1 Tfh cells and IL-21 play a role in the anti-NSCLC immune response. This figure explains how Tfh cells and IL-21 promote anti-tumor

Mast cell

Lung

FDCs
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immune responses under the influence of ICB therapy. Solid arrowheads represent known processes, and dotted question mark arrowheads
represent unknown processes. As shown in the figure: activated CD4+ T cells in the spleen differentiate into early Tfh cells, which stimulate B
cell interactions and initiate early perifollicular antibody responses. Early Tfh cells produce IL-21, which acts on B cells to enhance the immune
response. IL-21 also supports CTL cell function and promotes the release of substances that kill tumor cells in NSCLC. Tfh cells regulate antigen-
specific B cells into GC, and cause the interaction between CXCL13 on FDCs and CXCR5 on Tfh. ICB therapy such as anti-PD-1 can enhance Tfh cell
and IL-21 function, but may also increase the risk of irAEs. The relationship between anti-tumor activity and irAEs is unclear, but there is evidence
to suggest that they are positively correlated. Tfh: follicular helper T cells; IL-21: interleukin-21; NSCLC: non-small cell lung cancer; ICB: immune
checkpoint blockade; CTL: cytotoxic T-lymphocyte; GC: germinal center; FDCs: follicular dendritic cells; CXCL13: chemokine C-X-C motif ligand 13;
CXCR5: C-X-C motif chemokine receptor 5; irAEs: immune-related adverse events; PD-1: programmed cell death protein 1; PD-L1: programmed cell
death ligand 1; NK: natural killer; PFN: perforin; TNF-a: tumor necrosis factor-a; TNF-y : tumor necrosis factor-y; GzmB: granzyme B.
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FHSG, MHIPD-L1AEMS i E 3Ry R S e 0 RE ), Bl it
REL L e 200 o b st i = SR8 2 R B R TSR . IEAh,
WA IR, HIL-21RSMEFENSCLCA /S, PD-L1
(122 38 AT S R AR e R, i — 20 EW] TIL-21686
MHIPD-L1AY R, IR FEHT MG /E . PD-15 Hfic ik
PD-L1Z [H] A8 AH AR FH 2 e v 52 i 52 31400 ] 0 OG5
K2, HHTPD-1/PD-L1G A i IR 7ENSCLCh . B i
A NBE H 0PI i v, S e B 1 R 1R IR T Ay
LA (HIL -2 15 M o B A Ay i A DG S i A Ay AN e 4
M. FATFT Lt — 2P W5 R /R IL -2 LAE BT M RE e 2
FRAOVERIBILIR, DT A g 16 7 4 A SE A RS HE AT S50 3R
.

3.4 RN BUEH T REK A fAXNSCLCHYSE I s
BT S e A s A AR, Al rd e 24
YITER A2 PiPD- 180 PL PD - L1 A58 BE LR G B2 IR IT
(14 it g S T R A T R R A A R RUR B 20
W >3, g 4t e 2 e Az AR, DU A e 2
{&H1 (histamine receptor H1, HRH1 ) ZEHRH4E N EHFEIA
RAS, AR TS SIFRE TR L R SR U
JEHRH4E B IESEXTNSCLCH) b iz 18] 78 i 4 fb i i 2 A
S AMEIVER o AT UFREH, 21 RS e A DG LG A
RHRH1ZE G20 CD8 TAIIRE, Mg A .
B2 e H A5 B0 R B rh X Fh S B I R0, 35 BT
B 1, P REEIRTT O . JF HA M RTHRH 1A 3R 5K
TE MR AR ST b B 3G, IFE S T M T RERR AT . iR
HRH1EHTAL AT PR E A0 A G 6P, (5T 4
PR A EE DR, JF ERROS S EIR T SN o A
HRH 13 528 550 C a5 1) T 200 B 194 400 51 32 1 g 2 410 il 4 32
AT A BT ST T4 S 2 R AR ] A X S5 A4 85K (V-domain
immunoglobulin suppressor of T-cell activation, VISTA ) 7£ 4l
M ERgERIk . LA SR, HRH1E R A S A K
BN, XA RE S U R RPEIRYT I 25 PR A Ak, X T
P2 S R A ST RNA YT FINSCLC R, Ham SEAEAS
FEARMA S R B TR Ieg 20 42 28 1 1 2 S A s
BT S SC Y S B A A AR, SRS A A R 7 i
A NS CLCIRYT I DG S g 54, I HAFHRH 1]
5 G ek A s FELIBTYA YT 45 G 3 RE 1S 9 MR S U 6T I
WS, AR, 2H I 5 T A0 BERE IS A7 AE S5 OCHK, 4R
IRISE INRE S IE RS IE A e . PRI Sk, A RIB KT
BCRT A IRRE TS B A= s el PR, 2H e mT LA Ay
FERETRYT I VSR AN, 2 IR R ity v e &, AT
RE IRV TSR BB T ) o SRIMTSE T 40 e e SZ AR TE S i

Ay R R 2 B B, AR M 2 A LI PR IR
72, AT it — B

4+ RE
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