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Fig.1 Primary immunotherapy for lung cancer
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1 EEEESIFHEF (ICIs)

o PEKE A 45 (immune checkpoints, ICPs) J&

Gagls Z G000 IE B LR 4y, B S - AAH B /E PD-L1) . 4 3 PR T K B 40 M K G R 4
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protein 3, TIM3) . HA Gk 1A ITIM 45145
() T 40 a4 % 32 /& (T cell immunoglobulin and
ITIM domain, TIGIT) . B I T k[ 2 il % ki 57
(B and T lymphocyte attenuator, BTLA) . k[ 40
it 3 4k 3 3 (lymphocyte activation gene-3,
LAG-3) . THYUMIIGALAY v S5 Fa sk e 5k 2 (1 9 il
¥ (V-domain immunoglobulin suppressor of T cell
activation, VISTA) FICD2004% ' (1), Hrf,
PD-1 il CTLA-4 J& H Hi #F 5¢ iz £ 19 ICPs., PD-1
(TERON T4 1 3%35) 5 PD-L1 (i /iy 20 g #
IR R BEAH G RE R AN ARE) BUAHEAERT AT LA 58
TGS BN T A BEFEYS . CTLA-47E
AL TR ik B, ol SR g5 it
JE RN (antigen presenting cell, APC) )
S ] 84 C M CD80/86, B 4 1 BH W7 ol i A7 1k
CD28 5 CD80/86 iy 445, X T 4 i i AL FI T hE
A EYE R o HoA TCPs AL AT 58 A1 A5
A A 7S AT T 2% A5 1 e 5 200 1 3% 2 ST B
140 TIGIT /] L5 HC A (CD155, CD112) &4
T B A0 B SR A 540 Y (natural killer cell,
NK cell) A FHIH N, TIM3 FILAG-3 Al LA
T AP REZR G IF155 TAER S 0 s, —29h
7 I 98 AR 1) B B A A A AR A, el
ILAI1, NKG2A Ff1CD73 %, Zhu % "' 5 it 4 g )
RESCUGUESE , TLAI1 A] LLid i PTG JAK/STAT i %,
AR AR T PD-L1 YA, BEIMA T sk
i . AR I IR 2 38 G RN P 8 T FR )Y . Herbst
S U — I T R 25 SR R, TEA AT YIER
i) T # NSCLC & #& ", Monalizumab ( $i
NKG2A) B4 Durvalumab ($ii PD-L1) #Y% W%
(1 v i e S S I < B N R L N
Durvalumab (35.5% vs. 17.9%, 72.7% vs.33.9%) ,
Oleclumab ($T CD73) BX4 Durvalumab A% % W 2%
fiff % F T R AR A AR Y KT o fd
Durvalumab (30.0% vs.17.9%, 62.6% vs.33.9%) ,
It H R 22 1 Ak 5 Bt il H] Durvalumab 1
YA —B, —TUIFAbR % 09 VI I R 2 36
(NCT05431270) 1E 7€ 3F f& Mavrostobart ( 4
CD73) HUMfsE RN 5 PD-1 #1500 sl Ak 7 3654
1677 NSCLC FBR i 45 I 1 22 4 L i sz e
238l )15 R RN

ICTs i i BH 11 ICPs 5 AR 2 H 4545 Kk By 1k
TR T, DTS T 248 i A 42 235 49 e 4t e
MIVERT o ICIs JUid F T R M | e S sl B 1

NSCLC &4 Filfbyr J5 1 SCLC B4, A mPEih
JrAR IR (AR FIZELGYat fl | BPE IR R G
W TPARRR 2 RGOEAE I . BT LA R
RAFEHITE SRR, | RIS el b . FH%
NERS DI REZ B Ar B RS A L | 4 R 2 f e
IRIT B L SR i) . EAE PR R
ORI WELHAE) EEAE A M ICISIRYT .
PD-1417157 (40 Nivolumab) B¢ PD-L1#H17] (4n
Atezolizumab) 7] LUl i3 FHIET PD-1/PD-L1 i i, 34
SERBLAGT IR A9 S e 25 0 1, H AT B2 B G
ARI7 B 27 © Nk R B 5l 5 A5 NSCLC 1
PRESRIT T4 1 Lin%g Y [ — TR |
FFchRs . -6/ I RS (NCT02608268) 4%
Wi K, Sabatolimab ( HT TIM3) B¢ &
Spartalizumab ($TPD-1) 7E#HH NSCLC & 3
B w02 P R TS P, L SZ P R 4. Cho
&P T 2t . FREhR S L TG IR IR
(NCT03563716) % 2R £ W], Tiragolumab ( T
TIGIT) ¥£4& Atezolizumab (T PD-1) 7EPD-L1 [H
P mMAREZATY . B R s B NSCLC R E
R B UL A R MG R A A B T 2 e e &
Atezolizumab /7% (K WMZZ#H31.3 vs. 16.2%, T
NAAEI 5.6 vs. 3.9 H ), FF H AT BN 22 M R
W 45 O (g Atezolizumab 1) 44 VA
. —I2Zdt . % . Ta/b BlE R 5
(NCT05789069) 1EFEM HFB200603 (#TBTLA)
B i B 5 Tislelizumab ($L PD-1) RS AHIG
J7 M NSCLC [ 5 1 % MR 22 % . — 0 11
IIfi KI5 (NCT05787613) 1FAETEAE HLX26 (i
LAG-3) B4 Serplulimab (#7 PD-1) Fifky7 76 B
BEARIBIT I HINSCLC B & R A7 a . 22 ethm
it 5. HMBD-002 (HTVISTA) E7Esh¥fflrh
PEUERA AT AR R AR, BN OB AR T — 5
Z o RS TG R K B
(NCT05082610) , ¥4k Fuh {ifi ] HMBD-002 5 5
B 4 Pembrolizumab ( it PD-1) f#i F 7& i
NSCLC & i e sk

A ICIs AR RS e rp 280z W, B
AR —E R R . R 280 8 5 X ICTs AN
B, I H A 29 30% 151 NSCLC i35 F120%
197z ] SCLC & 35 fig 98 M\ ICIs H 3K 15 R A 43
b 2, ICTs TE MR T T AF e it 245 Pk (),
M 245 HL ) 8 55 22 A J7 T o g b R TR A 4R
(tumour microenvironment, TME) "1 APC.
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2% 24 FfL I SR 20 B ) 45 R B DR T R 2 S B80T 24517
s 20 I A b TR S L 5
W oFE = H A MAE R A K
histocompatibility complex, MHC) . $itJ5i & i# 5% iz

(major

#E 1 (transporter for antigen presentation, TAP) #l
B2 Bk #E H (beta-2 microglobulin, B2M) HZR7E,
SREGHPUR R AZ . T 40 ICE O IR BT
R 25 PE Y P2 A Y. Gettinger 55 ) BF 5T R A,
MHC 12553 FHU N T 288 2 02 ICIs iR AR 5Pk
i 25 WAL 22—, FE M /)N BRASERY rp g B g2 25
FEMHC 12657k, ff T 4o R o b
JEPUE, AT 250 . 4k, Wnt/B-catenin
IFN-y 5554 S B 1Y) S o i 255 | A it A8 8 %
ICIs VA7 YT 25 . i, Kerdidani 5 ' #ff 5% %
W1, Wntl {5538 oF PR 5 R 40 A v i a1k
FEPRURAR i i e P T 245 . Memon 45 7 &
B, NSCLC i %} PD-1 #4500 i 31 A5 it 25 55
IFN-y I i # B r 2t LA ¢, Jf HA kiR ik
FIDNA & 2 FE Y 2 s PD-1 455
A ARASVET 254 ¢, [RIE, TIM3 SR G e ke A
4. (alternative immune checkpoints, AICs) AfCf
PE b ] S BOICIs IG 97 I 3R PR 25 . Chen
S HFgE & B, XF PD-1 40 50 6 97 6 s Y
NSCLC (75 1 L3 AT ¥k TIM3 YR B LU SOy 5 1) B
o 5h, I SURAL R R A 25 LA TS
5 A ¥ la (hypoxia inducible factor-la,, HIF-1a)

e FE4H AP IR (extracellular adenosine, eADO)
ML P B2 A= 4 -7 (vascular endothelial growth
factor, VEGF) 01l T I Ji8 S 05 , AT 5 2 i
2 ) Tkeda %5 PO KPR, Py 2H 21 v ROk 1A
DNA (mitochondrial DNA, mtDNA) %4837
ICIs{RITHINSCLC B HE TS AR MR ER . 1MilniE
A A R RERZ M 5 ICTs YRYT RN . AT SR
W1, SRMRHYTA RN R EMLL, 2R
IR IR B Y ICTs R Y7 S N BE 22, X A] B FH
THUAERFEW I E A YRR >, AT
B, M. AERY . WER . RESERRW S ICTs
BT R 25 O 2, REUB BT I BR R A )
B 5 B B TR ICTs YR Y7 AT 25 P R] R

A, R4 T fT (tumour mutational
burden, TMB) C AR R AYIFREYIE X 53
ST ICTs RN FEE ROV, ABARIHAN G ] 5
TCEAENR IR LB H AN, 1 PD-L1 Rk 7KF-AE
R RIEEIETT RN SR A s i ) AR E A T
RS, HESCRAIR, 5552 R SER I
IRIT R AE IR EY B Ik, —SEWFSRIELE
R EHRE A A YR S Y 4 5 PD-L1 AHZE 5
] 4n 71 J5 E 5% 48 %0 (prognostic nutrition index,
PNI) . e A REF 4 (immune-related adverse
events, irAEs) B DL PR 2 it S5 ik T 4 A LG
{ (neutrophil to lymphocyte ratio, NLR) 5 %/,

Table 1 Selected immune checkpoints

x1 BHREBERES
G AR 1 e Yl R A ot I8 52 A B A TERINH 5% 3R
PD-1 I TN AL T2 . BAHML . H 48 A 155 40 i PD-L1. PD-L2 [EBikIEEE [33]
BAZANE . A TR (Sintilimab)
PD-L1I I TEN M T g T B4, WoCRAE. B PD-1 PEAR L St [34]
itk (Durvalumab)
CTLA-4 I TR LRI E  TAUM T T CD80. CD86 i SEA T [35]
(Tremelimumab)
TIM3 PR ORI WS  T2HM. BAIM. BARMIAMM .  Galectin-9. CEACAMI. BGB-A425 [36]
WIOIRAAR . BRI e KA HMGBI. PS
TIGIT I TR RIESE T4, R4 CDI55. CD112. CD113.  Z ARy [37-38]
CDI114 (Domvanalimab)
BTLA INHIBAHARA TN FELA BAIM . TAIM . WK, 5 HVEM HFB200603 [39-40]
HaH AR PR I A B 4
LAG-3 IR TAHR R PR THM . BARRIAMM . B4, MHC classll. Galectin-3. HLX26 [41]

paxte FANE . B IRARAN A

LSECtin. FGL1. o-syn




2002 S5 EYIERE Prog. Biochem. Biophys. 2025; 52 (8)
AT e YH FR 5 A o N 52 A BT A0 FER /3 SR
VISTA 0T B AL PR BRI M. B R VSIG3. PSGL-1 HMBD-002 [42-43]
IS SR v N R el 3 e )
CD200 FHITAEMOA F ARG AT T4 . B . A 5k CD200R SR RERE T [44]

1 411
PD-1: BFHIET 211 (programmed death-1); PD-L1: F&JPHEAET-ZIKMLIAL (programmed death-ligand 1); CTLA-4: ANAfFEMETIHRE
IEHIEHLRS (cytotoxic T lymphocyte-associated antigen-4); TIM3: TG BRE 1 3 (T cell immunoglobulin and mucin domain-
containing protein 3); TIGIT: EA%EEkE FAAITIMZE A T S Z 4K (T cell immunoreceptor with Ig and ITIM domains); BTLA:
BAITH AN 5857 (B and T lymphocyte attenuator) ; LAG-3: WREANAEIEILIEF 3 (lymphocyte activation gene-3); VISTA: THAEIGfb
VR I A0 5 BR AR I I T (V-domain immunoglobulin suppressor of T cell activation) ; PD-L2: FEFPEAET-HIfA2 (programmed death
ligand-2) ; CEACAMI : JMPLIRAHSCANMEZG 43 F1 (carcinoemryonic antigen-related cell adhesion molecule 1); HMGB1: it Kk E
[1B1 (high mobility group box 1 protein) ; PS: WiIME22 & ik (phosphatidylserine) ; HVEM: J& %5 8 AR/ Bt (herpesvirus entry
mediator) ; MHC classIl: 1128 FEHHMZN:E A (major histocompatibility complex classll); LSECtin: T, #kEL455E P fz 40 i BEAE %
(liver and lymph node sinusoidal endothelial cell C-type lectin) ; FGL1: ZF4E8E 1EAEZE 11 (recombinant fibrinogen like protein 1); a-syn:

(Samalizumab)

ol 1 (a-synuclein); PSGL-1: PREBEZEMERE LA (P-selectin glycoprotein ligand 1)

2 PERRIETIREEIETT

Jigg e S PEBT R [ 35 7 SR A T SR sh g
J S AEAE R E B B R O R AR R
SR, IXRTIEAE— i R b nT DL s 20 it
AR R 1, S Il R AR AR T
SRR AT OUHSE TRy R —
LARIT AT Z I | vt B, A RsEin
Y7 AR S iR R NS o B IR A R
PEFRIK WP PR 25 ) £ LS SR e B HUR
(monoclonal antibodies, mAbs) . HiiA&-25P{HEY)
(antibody-drug conjugates, ADCs) . XUHFS A
(bispecific antibodies, BsAbs) FIHCH A% R -Piik
W B W
RACs) %,
21 HEEHE (mAbs)

mAbs H HL5ERE B A7 A4, iR RS G
P o L ) e A0 B S it B ik B e
() mAbs Wl BT A K P2 15 575 (i
BUHD . AMARS A REPE (RIHERLED . UK
AN EVE R (EIEEALED) AP 14 4 e
I RAMEEE (LG S 2RISR hE
fAET ', PD-1, PD-L1 Ml CTLA-4 B /& ICPs,
2 IR A P 3R TR N A IR R S TR . HETE
R EEE MM EEHA (U.S. Food and
Drug Administration, FDA) it FH T 697 i 9 1
mAbs W3 2. B9 L8 2 ) T & HoAth mAbs,
fn Tarextumab ( # [1] Notch 2/Notch 3) .
Demcizumab (] Delta#ificiA4 (delta-like ligand 4,

(radionuclide-antibody  conjugates,

DLL4) ) %, X2 mAbs 76 I PRI 8 i —
SE HIHEEIRY T ) T

S mAbs 7E I 16 )T T B S BUS T —5E i
R, ARATH I I R PR . mAbs I REIE & AN R
N, WREESRON . AR W BIgIEIE A
I I i 045 I 48 A Y B UL T IR 2
mAbs {07 T8 2 o AL, mAbs B A7 TETH )
PEIIR, (5] G it 9 4 7 9 MEC BE D] 5 728 BT
LN TR BIA 2 T MHC 7r T RYR S, 1l
B ZR GEME LIS DN IR [ g A0 M6, Al e S e
eI T K mAbs 54T . BT . TR 258
(1) G it R PRI A 770 ) Vi o BOHA S e VR R
BEH], BOFRRIE MGG N 2 PE 8, ST AL
22 HR-ZYEEY (ADCs)

ADCs H PEPEPESS & TR 40 2 Th 470 5L i) B
DU . RN BRI 25 W) A R AT X =
R ™. ADCs W BT LA S IR A bR 5+
PERIK PR ZS & . SRJ5 ADCs Bl 8 41 i 9
b, SUEBHARNS , RO 2 YA A AT
NS MR AR AE T T il v 280 E 1Y
ADCs ¥ i #6 A KR L AERK K F 21K (human
epidermal growth factor receptor, HER) 2, HER3,
W% 2 A0 M 1 BT R 2 (trophoblast cell-surface
antigens 2, Trop2) . 48 A 0] v b= B2 % 1k A+
(cellular mesenchymal-epithelial transition factor,
¢-MET) 45 Vo BF5E N SLTEAT 58 oAl ADCs #2
&L, L0 Delta # B¢ /& 3 (delta-like ligand 3,
DLL3) %' AXL "%/ CD56 ", s RdiIEAR G
g1 B B B 43 F 5 (carcinoemryonic antigen-related
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Table 2 Selected FDA—approved monoclonal antibodies for the treatment of lung cancer (including ICIs)

&2 FDA#tER A TR EN A B ERE (EEIC)

AT REDUA by it S 7Y A7y ]
ZNRFIICEEPL (Nivolumab) PD-1 AE/Nau i /N T FI 3Lt 57 5 (Bristol Myers Squibb)
T RIER 4T (Pembrolizumab) PD-1 AE/NaHHa i /N e BRI A (Merck Sharp & Dohme)
B & R 2R BT (Atezolizumab) PD-L1 A IN e« /0 P s HFZE 3 (Genentech)
FERAJEH4E (Durvalumab) PD-L1 e NGRS e BT i B (AstraZeneca)
PEREFHHT (Cemiplimab) PD-L1 /I fili e FiZEJG (Regeneron Pharmaceuticals)
fRUCA AT (Ipilimumab) CTLA-4 /N i« /0N P s HINSERMI BT (Bristol Myers Squibb)
i SEAR ST (Tremelimumab) CTLA-4 AN i e Fif i Fil B (AstraZeneca)
VG % E BT (Cetuximab) EGFR /Nt f He5efE (ImClone)
i S ER LB (Necitumumab) EGFR Ak NG i e #Lk (Eli Lilly and Company)
TUARER T (Bevacizumab) VEGF /Nt e fit e A 2258 (Genentech)
L LT (Ramucirumab) VEGFR2 AN N 4Lk (Eli Lilly and Company)

ok A https://www.fda. gov; PD-1: F2/FHESET-3Z /41 (programmed death-1); PD-L1: FRFHEAET-SZ KRR T (programmed death-ligand 1);
CTLA-4: 200 7P TR B 40 i AH & Pi B4 (cytotoxic T lymphocyte-associated antigen-4) ; EGFR: 3 f72 4 K A F 321K (epidermal growth
factor receptor) ; VEGF: Il & N 4= [ F (vascular endothelial growth factor) ; VEGFR2: [l % PN iz 4 i A4 K B F % &2 (vascular

endothelial growth factor receptor-2) .

cell adhesion molecule 5, CEACAMS5) B8 &E
Trastuzumab deruxtecan (T-DXd) &% —7#% FDA
HE e (2019 4F 12 A 20 H 4t , Bl ok A
https://www.fda.gov) HTGJ7 NSCLC ) ADC. i
) (2019~20244F) #873 KT ADCs #Y lf R 128 56 0F
L3 (Bdlisk B https:/Clinical Trials.gov) o

ADCs 7E6 Y7 Jifi i 5 T[R4 AF 7E — 2 19 Jmy PR
PR, a0 B A A A T 2P RN E PR
ADCs [Tt 25 ML B S 5%, W0 e bR 4 & J1 9
55, PR PTIAR NIRRT . AR AT AR | Fe
B (B EsE (HEE) MfEE X)) i
1) 24 B 23S P 2ok R 0855 A SR T A5 5 R S 2 A T
[ oY SN ERYT . A AN A AN
(1 2 PRI BT A8 1A A58 Ams 25 40 S i e it 24
PRI FE T . ADCs fE SC 281 0 T R e R
X o T BOA R R A R
PRAEL TP IR I A5H CANRERAT s AL +) ok
P& 15 ADCs R PR MR it A7 Bl TR AR fE a2
2.3 WAL (BsAbs)

BsAbs & T FALINIR G4, BAPAAER
LERGERIBR, T DR ) PR AN [ A9 BsAbs AT
HE Fe B Boar MPZE, A Fe X 1gG #£3V BTG
Fe XHYAR IgG ALY . EMEIRS T, BsAbs £%
30 T 2 A 5 e 2 AT R LA S 3 [ 2
BEPE CHOBURE S T M35 4% )« [R) sy BEL T P 1

57 3m s AR g A L ) LR 2 I 45 o
DI 0 988 s oy 3 = AP L] & A S s AR
Amivantamab (¥ ) & B2 A= K K732 /K  (epidermal
growth factor receptor, EGFR) #c-MET) ' 2%
—NPLFDAHILIE (20214F5 A 21 HAk) M TR
J¥ NSCLC fJ BsAb, Tarlatamab ( # [5] DLL3 Al
CD3) J&5— 14 FDAHLHE (2024 4F5 H 16 H 3k
fit, Bk A https:/www.fda.gov) HTiAYF SCLC
[ BsAb. HA TG 77 il i BsAbs AERT ST,
1 Sotorasib (2021 45 J1 28 H 4k FDAHLfE) & H
TR IT KRAS GI12C Hk PH %8 7% 1) NSCLC & # ,
Bafisontamab (#[1] EGFR #1¢-MET) & H Ti6)7
H EGFR 578 1) Wa 1 it JR 2% > I (2019~
2024 4F ) FB4r T BsAbs 1l PRI 50 0F 57 UL % 4
(BE>K A https:/Clinical Trials.gov )

BsAbs 7E i I6 Y7 B 0 35 1t iy ] Fsf i
G T8 2Pk K o s 25 SCAARE Hh 15 e ) 5T R
BARMINAE RGIE A RIRPI B R, 1265 B fR
iil] 7 BsAbs [0] I 5 3% VL & T i iz ', 5
oAt G e P VLR Al FH O A i 3% BsAbs 21 i
57 B4 3 AR 2 10 XT3k — Bk A 1) 0 A i e T R
BsAbs WLAFFEAN RSN, 5] a2 A PR B ik 2 5 ik
(cytokine release syndrome, CRS). 57 Joi2S [ s il
bR H AT CRS BUARTEIG Y I o SR B2 Jo
R [E B S0 BsAbs BTSRRI 5 i —
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ST, MHh, HRTRERS TS BsAbs 1677 SN HY
APIAREPIARD, X T REE i TR R AR S
JRHY 0 PR, 2 Bl R R A A
ARSI A MRS

24 MHMHBRE-TEEEY (RACs)

RACs H U 2R AL [ LR (R B AL AL
RACs YT AAE B U - 45 5 IR 4 e bk
FIRAIEHUI, R PR SRk B R s, ik
SPPVEAZ R R H F g R S X e e 4 Y DNA FILHA
INRENER T3 i 07, iy A 4ot £ S S5 2 e LA
TAERON TR RS MR O R AR T

Prog. Biochem. Biophys. 2025; 52 (®)
TG, I 55 WA RO 5T R AT R 4 i AE

T 4T, F T IR YT ) RACS i 4k FIlfi IR
RGBT BE, 1 JCHE FDA I /Y T34 77 it i i
RACs. "'I-chTNT &35 rf [ [ 5 24 0 W B A8 B )
FH 9 B4 FH 136 97 X 6 0 9 P IS A 2R -
IR 7, 12T 20074F 1 H LT,

RACs TEIli 67 H A Je BRE 5 2278 T i 41
AN IRER g s Mibbribrd R E B i Y= E el
R B e 2 LR B e B SRR S T B
PR ZAEAAR, YT IRALIRI TR . 45 R i
F IR S R B

Table 3 Recent partial clinical trials of ADCs
®3 EHEBSRE-AMEBEDIEKIXEHR

NCT4i5 DR LR T P 1 12 USESt WK
NCT04681131 BA3011+/-PD- 141151 AXL I R IEAR N e AT
NCT06003231 Ykt 752 FLp (disitamab vedotin) HER2 I MBS IESEARE (AR /it
NCT06496490 TQB2102 I R UL AL AR /N e
NCT06303505 TUB-040 NaPi2b I/Ialtl  =E/NAHHu e
NCT05460273 k2 B4 (Dato-DXd) Trop2  UITHA  BEAE/ N0 i
NCT04940325 TR 2Z I W BN oy DI 0 Al /N 200 it
NCT05687266 I oz B AR S, R4 T R e ST sl B =l /N 4 il
NCT05941507 LCB84+/-PD-13i15 VIDY A S AR
NCT06549816 SGN-B6A ITGB6 D RS RN it
NCT06012435 SGN-B6A+Z ifih 3§ I AR/ il
NCT06555263 STRO-002 FOLR1  IIH W sl B =l /N 0 M it
NCT05797168 AZD5335+/- ULk BHT. AZD5305. R4 IMafl] BRSSO
NCT06203210 Ifinatamab deruxtecan (I-DXd) B7-H3 LI SR/

NCT05280470 Ifinatamab deruxtecan (I-DXd) T )32 /0N 2 i

Ifinatamab deruxtecan (I-DXd) -+Bi & ) Zk L di+/- I/ )32 /0N 290 it
NCT06362252

R4

NCT05652868 MYTX-011 o-MET T JREiMei. SR MBS PR/t i fifi e
NCT05865990 Patritumab deruxtecan (HER3-DXd) HER3 I dE/hgufufiis
NCT04925284 XB002-+/~ZNE A I B HiL TF I WS iAR (RN A i)
NCT06074588 MK-2870+% Pt fih 38/4% 3% ith 2& EGFR I W HAEA £2 PRk /N 20 o il
NCT06238479 LY4101174 Nectin4 la/blf] SR M. MBI SLAR (AR

Jifee)

Bk H https:/Clinical Trials. gov; PD-1: F2PPEFET-3Z{K1 (programmed death-1); ¢-MET: 4Hf[E] 5T I 2 # 46N F (cellular mesenchymal-
epithelial transition factor); ILT4: #EBRE HFEH: 94 (immunoglobulin-like transcript 4) ; HER2: AZEZE A KN F3Z K2 (human
epidermal growth factor receptor 2); NaPi2b: FHKIS TR EL %12 8 12B (Sodium-dependent phosphate transport protein 2B); Trop2: 7%
JZANE R FF2 (trophoblast cell-surface antigens 2) ; ITGB6: %4 % p6 (integrin f6); FOLR1: Mig32{41 (folate receptor 1); c-MET:
M) R FE AR IR F (cellular mesenchymal-epithelial transition factor); HER3: A2 74K [HF3Z1A3 (human epidermal growth factor

receptor 3); TF:

HYUNF (tissue factor); EGFR: FAKIFFZIK (epidermal growth factor receptor) .
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Table 4 Recent partial clinical trials of BsAbs
=4 EEAF S WeE R IE RIX IG5
NCT4i5 WH9L H b bR RIS B S LB WEFUIRAS
NCT04995523 AZD2936 PD-1. TIGIT VIO WS R P /N0 fo e HEATH
NCT06467500 P JE bt (Cadonilimab) +fbJ7F PD-1. CTLA-4  TIHH  UR#hIE R 9 M L 328 v 077 2 I g BA B /N 4
e fiti e
NCT06424821 REEJe R AT LT I PD-L B A1 /I 20 ffa il s
NCTO05816499 REEJEFHHi+2 P&, £ IhfhiE I/ e CIE/ NGl
NCT04606472 SI-B003 JE: I i Z DN
NCT05377658 REERFBGHESRE. R W AT DR A T-TILA Sl /I 20 il
NCT06532591 REERF AR RE. R W PD-LIFATERIVIBRAYIB (>4 cm) -1Ib (N2)
/N P fi
NCT05299125 1£75%¥HT (Amivantamab) +i%% EGFR. ¢-MET Il £k EGFREAE N E K /A M AR /N B fii g
I =S E
NCT05845671 YR T3 % P+ S R R ) 7] Iy #HALK. ROSI. RETH: DN Fh & (B 3TE N
21 it
NCT04868877 MCLA-129 VIDY siefdm (R ST=lle N4 D
NCT04930432 IhIE:H
NCT05780307 IMM2520 PD-L1. CD47 D MeAsioR Gl i i
NCT05420220 KNO46-+Fi % J2 PD-L1. CTLA-4 I MGHAE/ N o i
NCT05102214 HLX301 PD-L1. TIGIT VI R sl R v sc iAo CIE/Nam i)
NCT04777084 IBI318+¢:1% % e PD-1. PD-LI T /N L
NCT05180474 GEN1047 CD3. B7-H4  Ullalfi fiifis
NCT05360381 HLX35 EGFR. 4-1BB I MEEER TS (s
NCT04931654 AZD7789 PD-1. TIM3  Ullafl ISR VSRR e/t i i)
NCT05117242 GEN1046-+/— A = Bk F 47t PD-L1. 4-1BB I  ERBMEAVERL MR/ it
NCT04140500 RO7247669 PD-1. LAG-3 O BB R SR IR/ )
NCT05788484 CDX-585 PD-1. ILT4 D WG (RN D
NCT05805956 IMM2902 HER2. CD47 VIl  FIAHER2MMEHISARR (i)
NCT06361927 SSGJ-707 PD-1. VEGF I PD-L1BHVE A 1E /N2 ffa it s
NCT06412471 SSGI-707+55 3% %€ R4A I AR e
NCT04695847 M1231 EGFR. MUCI I EeRAsTR (AR N A D 58
NCT04440943 CDX-527 PD-L1. CD27 D R R (IR0 it
NCT03752398 XmAb23104+/~HFIEA i PD-1. ICOS D MsciAos it
NCT04881045 PF-07257876 PD-L1. CD47 I MR MR /N e
NCT03849469 XmAb22841+/-1F R B F 451 CTLA-4. LAG-3 T WRHASciAds (e
NCT05116007 AKI2HKFEAT . R4A PD-1. VEGF b TN

Bl A https://Clinical Trials.gov; PD-1: F&JFESET: 2141 (programmed death-1); PD-L1: FEFPEAETZAKA1 (programmed death-
ligand 1); CTLA-4:. ZHEERTETHKE 40IEAHEHT)H4 (cytotoxic T lymphocyte-associated antigen-4) ; TIM3: TG EBRE FHEEE A3 (T
cell immunoglobulin and mucin domain-containing protein 3) ; TIGIT: E. 45 % 5 BR 8 13 A ITIM 45 ¥ 588 49 T 28 Jf 6 9% 52 7K (T cell
immunoreceptor with Ig and ITIM domains) ; BTLA: BFITH#EL 415857 (B and T lymphocyte attenuator) ; LAG-3: kL4 6 fL 3L A3
(lymphocyte activation gene-3) ; VISTA: T4 g 76 1k (19 V 25 44 358 S % 2R & (A 7 ) 7 (V-domain immunoglobulin suppressor of T cell
activation) ; VEGF: IML% W kA=K KHF (vascular endothelial growth factor) ; ¢-MET: 4 fitg[a] 5t I fz # fL K F (cellular mesenchymal-
epithelial transition factor); ILT4: Bk HEEH: 44 (immunoglobulin-like transcript 4) ; EGFR: 2 % 4 K [H F %K (epidermal
growth factor receptor) ; HER2: A &34 K [T % K2 (human epidermal growth factor receptor 2) ; MUCIL: Zi#E A1 (muc-1);
1COS: ST (inducible costimulator); ALK: [A]ZSEKELJRR IS (anaplastic lymphoma kinase) o



2006+ EMUEEEYIEER

Prog. Biochem. Biophys. 2025; 52 (®)

3 S4kRayTiE (ACT)

ACT i i S R RN Y e e e, e &Sk
HEAT L PR RS A 1Y S e 2 R AR, X
L £ 28 240 AR A AR S 1 O 2% 0 o 9 440 T ) e
J1, WSS BB S H B . R B ACT 4245 i
Jid 12 U K BV 40 9 (tumor-infiltrating lymphocyte,
TIL) J7 ik . TA M Z K T8 T 40 M (T-cell
receptor-engineered T cell, TCR-T) ¥7 ik Flix &Pt
JF2Z K T 40 e fe 3% 7R J7  (chimeric antigen receptor
T cell immuno-therapy, CAR-T) 4. ACT & 7£ IfiL
W ARG P IS 1 e, (B il S SRR
HATS b Tl RS B, ¥ JC B FDA Stk i ] T fii
FRIRIT I ACT, LM (2019~2024 4F) #4r CF
ACT 1Y Il R 1€ 56 OF 58 W 3% 5 (% dl ok A
https://ClinicalTrials.gov) . ACT idi JH TARiEIRYT R
WBCESCANTIR 52 B W SO £, A SRR T AR A 1Y
Jiti g £ A AN3E ] o
3.1 PEREMEAEME (TIL) 57i&

TILs ] LA A SR U IF S 1] b Jg i i, 5410
1A T AERRAE Y, TILs 38 % & & i s 1k
T 20 8 5 Ba 170 Hy T H g 0 a1 e R A A
TILs 2k 2% 1 Yo s 09 RE 77, {HJ2 TILs B DA iR
HS IR R IFAEARSN B, BT Sl T It
PO R A Y, R, TIL Y7 ikl o B iR
By TILs, 2R J5 H 8 40 H 4 % -2 (recombinant
interleukin-2, rIL-2) #EATERY 5 A, FH
i AN SRR OR AU iR L — T
2023 4 58 R B | T RRR A L 1A I PR 5
(NCT03215810) 45 B8 1 TIL Y7L AEIR YT PD-1
My 245 i R M i vh i &2 4k, 4 TILY P& vl g
W h 4% % it ICTs 36 J7 B NSCLC & # B IR J7
PR

HHT, TILSFEAemisEia sy i n s A
FR, HCTm Il I R S MLy AR BERIE IR
RYT R A2 i E S 2 E Pk 7 BT TILs 1Y
it . 4% TILs il 45 F 0] . ko3 TILs I SRR ) |
R AT 2 LA R 4 it e XoF T 1) 52 I 4 55 5 ik
VIR Bl T sk 26 [n] J5E,

32 THEZEIETHE (TCR-T) 7k

TCR-TY7 ki 7 B A 1) T4, A HEEA
TAHMEME TCR, A AR S MR ) 5 et e 40 i
ERREEYUR, AR VER] 7. TCR-T

MRS R bR, RSN A0
PIBLIEL, TR S S AR T %) 240 A P D D
K It TCR-T 97 YA 367 Wil 55 S AR 7 A & B
K71 TCR-TIFEJUE I TIRIT & =& &R
IR W B gk T ORI 2 0y Il e AR T
Blumenschein 55 " YE47 T — 10 116 KI5, &
7 V¥ fii ADP-A2M10 7E 3 ik MAGE-A10 [ i 1]
NSCLC & i et ma sttt 4587 exR, 7F
BZBIr R N s, LB B (5
UG, AFRIERRE, SHIHIERELL, 3
1) Hi B CRS

S TCR-T ¥7 VLA VAT It 55 S A8 7 Tl A
— B, (HWAELE TCR SE ) FE B 51 2 [8]
(RS- L PR FE RN, DL B i 2451 55 D TPkl . TCR
SRR AR 2 ) (P 2 C H L, TCR 3%
FIAS 28 T 40 T2 50 3 e A e D
1M TCR 2% F1 7 3 v W) 25 52 350 T 4 Jfd ik 7 5 vy
CRS %A KL ™, 38 4 TCR i 5 > 16 28 Xt e
PUJEEAG I8 2R 5 MR 55 A 9 TCR 500/ REAS 15
IR Y% S, e Ah, TCR-T SR RE S R IS &
P, AEHRR A AL DL 5E 42 IX 40 T 40 Fn e
M, R R X i R A DG BT Y TCR-T i i
TR A TR 2R E w8 A ik, R
EFRIBACFEAR, (D54 1T e T8 T AT #ik
FHIRI BT A IE F 4180, 51 & BisEa N ™, ik
TCR BY&5H9 . FIFH TCR I 5 A %5 2 5 39 180 b e
FSEPUFEFUH R . AR T AR AR A =R
] Z AT B TCR-T 4 M 45 Jr v sk i A B sk 2>
JRBERLN I K Sk, IR SUR  E, —
SR A AR ] BE AN FR A s IR TR ) BT, X
A AE S B TCR-T iR 97 ATt 25 1k o 1 Jieb 93 4 i v
ICPs 43T 33k 1 Ll . MHC 1284> 1A 14
DA B G 32 410 il 4 B 98 A 45 e 25 5% i TCR-T 41 it
(IIhEE, SHO TCR-T 4HMLVAY T R 2 7o,

33 HEMEZATHRE%ERIETT (CAR-T)

i A Pt i A2 & (chimeric antigen receptor,
CAR) JEH A2, 325 b 40 M AT B iR 5 45 4
i (MUAMERIER) | Bl A IS #4320 i Y
G R (NEEE) A, CAR-T 4l
(A P BRI B ) T, T RE ek T40
JitL LAAS B 7E T 40 i 2 10 28 38 s 4% SR B R i
CAR, RSN 14 Fii % 23K CAR 1Y T 4 g LATS 2]
KA CAR-T 4 i, ¥ CAR-T 40 Jfa iy 7] s 5 1A 1
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fdf CAR-T 41 Jifd 1 s i 31) Jifr g 3408 (o2 I 7 I 8 A P 455
TR EHIAE 7. 2 CAR Bk 2 T 40 s,
SRR S USRI O T A0S AL, DA A&
FER A IR AR 7, CAR-T Y7 k8 T 5%
itz S SR ), R B HAE R IR YT T 1
#0105 1 §% MSLN. HER2., GPC3. RORI,
EGFR ™| CD133, CDH17. GD2, GM2. CD36
FCDAT7 ¥ 4 T 2 I HE A PR 6 1 HE
£ 45 A 20 40 B A= R AR I AN A2 IR A2
(erythropoietin-producing hepatocellular A2,
EphA2) . HZUHAF (tissue factor, TF) FIZE 1%
R ETE 7 ( protein tyrosine kinase 7, PTK7) %,
Zhang % ™ AT T — I LA RIS, B ZEVPAL
piggyBac % )i+ A 457 A ) EGFR ## 551 CAR-T H
T & K sl iA E NSCLC [ i 2t Ml 15
Pho SR WoN, 9B ik CAR-T 41 21~ A
Jei . AE 8 RS i PG 2 EGFR-CAR-T 4
L, Hob 1 A ST e 13405, 6

BilptERe e, 2Bl B, IESE T CAR-TIRYTHE
FER L AR A7

CAR-T & il i 7697 mh U B R0 1 [5] B
(1] e S AR B R e RS it I R P I
PRI TR BE . CAR-T 41 Jfd A9 43 A 1 Fl CRS 45
it v FrR 0 SR R 11 S I P U — ST AN AE
MR, SRR RE, FEOEE
(1A ey A ekl e L GBI o P f A BT A
IRy B R (Canig 2T ) BRI T CAR-T 4 i
Tia] FPf 98 () 26 MR A B T 1. IR 4 i v ICPs
Gy FF5 ER T 4n M DRz 2RI, 2T 4
KU, RMIRYT RO Y A, WA CAR-T 4
i T 5 5092 20 B 53 WA Y IL-6 . IFN-y Il TNF-o 55
PR W EBG N, B 5 Rt 48 S vy =[] (1) F-
i, 5l CRS ®, @b CAR Y5 . F-4k4F
SRR . A CAR-T 40 M 0 35 ME R RIS
SRR B T R X Sk

Table 5 Recent partial clinical trials of adoptive cell therapy

RS IEEIER S T 4R RRST A IR ARG B R

NCT%i 5 W9t H Az RGP B PR WFRS
NCT05483491 #L ] KK-LC-1[{ TCR-T4U ST 1% &2t KK-LC-1FH P [ filiez BEAT
NCT05035407 &0
NCT05296564 PINY-ESO-1 TCR-THH ST % VI FIENY-ESO- 1) # ENSCLC
NCT05361174 I0V-4001 (TILJT %) /1 6 1IN 200 i e
NCT03645928 LN-144/LN-145/LN-145-S1 (TILJ7%) Y] J5 IS MR SO B A A1 <l i e
NCT05902520 AGX148 (TILJT%) 3 M A S AAR (il
NCT04503278 CLDN6 CAR-T4lIffi+/-RNA-LPX 3 CLDN6BH M 1) 52 BlOHE v 28 MG S e 108
NCT02876510 IMA101+/-Bi & F| Bk B4 I 5ORANEHE RV SRR FERL
NCT02118415 T [ SR A AR i 4k A 7V 114 JHARYT 5 RN At g

Hdik A https://Clinical Trials.gov

4 MEER

J IR 8 IR T8 5 A I e L ke il s = e
RE R G0 A IR B R S S N AN T 40, A
1M RSO AR . F T a6y 7 0 AR 28 1 4
FEEE IR T . DNAJEHT . mRNAJEHT | 20k
BT SR A M e B A Y, H AT TG R
KR BE, 1M JCHE FDA L B AT i (4 IR %
Hio TRy i o s T R R . ATV RZ
FRAFEIAR, AT g i £ T IR e v B e R F
B, A REERYT AR SR R R RS .
(2019~2024 4 ) #4532 T g 2 ¥ 1 i PR 1k 95 Ao

F L6 (KK B https:/Clinical Trials.gov ) »
CIMAvax-EGF S i & —Fh & [ s, Flores
Vega %5 ) XiF 106 {51 1) NSCLC g 7 1 B3t
FUGIRIFFE, 2538 B, H CIMAvax-EGF % 1 K
BIT—ERIATT R I NSCLC H R 2aa 30
Weng % ) Bf 57 1], KRAS DNA J 1 75 5 [
INERHR A A R ME RN, IXAARYT A RAS
GRAR B VRS A G RAER . — IR | bR
A0 I RIRES: (NCT03908671)  1F 1 PEA 2
B P AL mRNA P 18 76 NSCLC & h iy
LAk T SZERA R ™, TG4010 J&—Fii 7
FARPEH, Quoix & ¥ X} 222 FilHE I NSCLC %
AT T —50 /IR RIS, 25 R R, SR
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FUAHEL, TG4010 KA —ZALST I )5 AT K T L
Tk A (591 Hvs 514 H), JFH 34
AR FMR AR (4%), o™ EARFF
WG Lids > FI A Mg 2460 4 i SR
MR, A TR AP RN P T 4 A
(neoantigen-reactive T cells, NRT) 775, /MR
SEEREE IR, W ISR AN AN AEAR 5 S
Jia /N B BT B L S N B g R Ny, IR AR T AR A
NRT AR, A BT MR R Eer ik it &
P MR VT R IR E PR, EEA
5P TME F A 6% . TME Hh i S i 1l
il PR 4n i Can 8 45 T 400 (regulatory T cell,
Treg cell) . M2 RUE REANA . PD-L1 BHEAOH 520K

M. BEIRVEADHIA0AEAE) K PD-L1. FfbA KA
¥ B (transforming growth factor- B, TGF-B) i
VEGF & S il (5 5 B B R or e b, B
IR TR0 T 40 MR e eg B, Ak
g ibi 7 B4 Treg 240 AL AE 0% 410 il 2500 T 241 A
(T AL RN R, M2 B [ 5 A4 A Ao 35 S A A
L EIRAEFE IR A4S, PD-L1 B A 24K
2 R A S O SRR T 4 DD, JESAE A DG AL
ZTYE AT 73 W5 R AT B /B o ok -2 BIR A T 40 e ]
JENRIE T I, RSk STy 1 T RE s R AR
T m A IR DU k- LA
SR ISR T SR S5 LA T3 T

Table 6 Recent partial clinical trials for cancer vaccines

&6 ITHAERS BRI E Il AR I IR R 5T

NCT4 5 ISR BRI B P WFFUIRAS
NCT05886439 LK 10+ [EF] Bk s gt/ A o s 47t To/Ta] e s BEAT
NCT05104515  OVM-200 B ARt it
NCTO04147078  Hrfu)al 51 & BB TR0 M2 I ARt it
NCTO05344209 UV I+/-lf{E R Bk 41 I AR/ e
NCTO05195619  AMAAGIR TELR 20 A28 1 -+AIC 7] B PRk fie O WS R MRS MR AR Al il e
NCTO05142189  BNTIHI6+/-FKEF . LFMIE. R K2R DH B/

NCT05557591  BNT116+75K 3% Fi| #.47; JE: b GE | N N

NCT06015724 ~ KRASHTi+HiCD3S B IE AP AT ZILHHT I Sl /N2 ff it s

(Daratumumab) 4N B

NCT06472245  OSE2101+% P54 K21 T ) S e A A A 400 ) 707 4K R VT 245 YT HLA-A2
IH A [ 26 7% P A /N T Al

NCT04397003  AMAALHIHTE DNAJE B+ EE A G Hipt I Tz N

NCT05254184  KRASKJky B+ i UR LS. BHUCA 471 O W HKRASTAZ e /N i

NCT05242965 STEMVAC I IVEEE NG e

NCT05269381  /MAAG 7L 5 28w+ 1 R 2 247 N R R

NCT03639714  GRT-C901/GRT-RO02-+4NE A Hdit . LA HHT VI FRe AR/ N il FERL

NCT03953235  GRT-C903/GRT-RO04-+4NFFI I Hdit . T A FLHT VI W B A P AR /) o e

NCT03761914  Galinpepimut-S-+ii i F| 2k 45 VI I3 /0o il e

NCT05898763  TEIPP24 VI SRR AR /N g i e

NCTO04316689  S-488210/S-488211 B SRR RS il

B >& A https://Clinical Trials.gov; HLA-A2: AZEEZMIHTIEA2 (human leukocyte antigen A2); KRAS: Kirsten & FU IR IR 259 5k 5] [A] I

¥ (Kirsten ratsarcoma viral oncogene homolog) .

5 @AEmE (0Vs)
OVs J&— b ] - J8% 4 F1 R HE a8 40 A 9 3

B, GG SRS RIRAFAE BN HE FITE S50 2 e
Mt A EE . OVs &t TRRMGHE , WIAE R 4 it
VERRMEAZ N, UM 40 2 TR AH DG BT
Jii (tumor-associated antigens, TAAs) FI it Jit

(tumour-associated neoantigens, TANs), TAAs il
TANSs 1] LUgl g 3= APC - CRESIE B 2R 41 )
FARFNAL I, S 2 B R R eV T 4Ly o [F]
I, OVs AT 22 FE 200ty e Ve 40 i st 1
(immunogenic cell death, ICD), S$3f& I AHHK 4
F # X (danger-associated molecular patterns,

DAMPs) il %5 it {4 A O¢ 43 F 85 X (pathogen-
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associated molecular patterns, PAMPs) ) B Jil ,
DAMPs 1 PAMPs # S 2 4t i | (A =X 51 32 14030
S, AR R S T AR 1 TME 5248 0 | T
OVs HETRZ R AN ER 7, HILTERHE
HAT 5 T30 1 I Rl s A5 2 0 ) £ AR R 78 0
k., FrLhOVsid H TR oI B aa il . miit
HEFEBIRT 6 AL LT Em.G . i, . 5.
Jiti 45 W5 D BE 45400 B e R M IR R A Y A R
TRYTAS CIE P i BB A IE A OVsiRIT .
SRR 2R, e H T IR YT Y 3 A
SEHALRIE I EE . MR RS P Cul 5F
WFSE L7~ , BB A B B 4 5 /AR i D 2R Bk
(coxsackievirus B5/Faulkner, CV-B5/F) #1115k S
240 B ORI Y e AT NSCLC HAT — 72 (i i
Wb, 4T HMEIGYENSCLC, CV-BS/F Al L5 DNA
1495 &V (DNA damage response, DDR) i i 5]
PAEVERT, DA AR AR . H T FDA C It ifE

T 4FOVs, (HUEHFIRTTHIHE I OVs i b F il IR
REFTEE, MRS FDAHEAE, 1 (2019~2024
) AT T RIRE T VA R I RIS 9 UL 3 7
(BEK A https:/Clinical Trials.gov ) .

JLAE OV B 75 Ak 22 il e R i A I R 3 46 o
JRELH T —E BY7 AL, (R AR R 2 i) 2 A
YT RE S B KM SR Y e T, I HiF L
OVs IR PEBRE A AR SE 2Vl , A3 e K IR
i i A A2 SR B A AR R . 3 3k 6 PR T R it
OVs it LASIRA ICTs, b7 85 HAthy 7 vk sl g
FEACRS B 8 . BSRPUIMR TR Ak, BRI
SRR OVs IR YT i i) 2P AL, FlandLiAk
TR B PRI BB AR 25 BELAS 25 1) AR 2 280
[ ik 8 i A R A5 R R R G 1
18032 LA R A R AR 85 LT SR S iR )2 K B 1k Bt
PRI BT e R ek g

Table 7 Partial clinical trials for oncolytic viruses

R7 AR BHREEKLEGR

NCT45 W7 H bR P B PRI WFUIRES
NCT06508307 GCOO 1738779 T V£ S et MRS (i) BEAT
NCT05788926 TG6050 1 M B =l /N 200 ff il
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Abstract Lung cancer is the most common malignant tumor worldwide, ranking first in both incidence and
mortality rates. According to the latest statistics from the International Agency for Research on Cancer (IARC),
approximately 2.5 million new cases and around 1.8 million deaths from lung cancer occurred in 2022, placing a
tremendous burden on global healthcare systems. The high mortality rate of lung cancer is closely linked to its
subtle early symptoms, which often lead to diagnosis at advanced stages. This not only complicates treatment but
also results in substantial economic losses. Current treatment options for lung cancer include surgery,
radiotherapy, chemotherapy, targeted drug therapy, and immunotherapy. Among these, immunotherapy has

emerged as the most groundbreaking advancement in recent years, owing to its unique antitumor mechanisms and
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impressive clinical benefits. Unlike traditional therapies such as radiotherapy and chemotherapy, immunotherapy
activates or enhances the patient’s immune system to recognize and eliminate tumor cells. It offers advantages
such as more durable therapeutic effects and relatively fewer toxic side effects. The main approaches to lung
cancer immunotherapy include immune checkpoint inhibitors, tumor-specific antigen-targeted therapies, adoptive
cell therapies, cancer vaccines, and oncolytic virus therapies. Among these, immune checkpoint inhibitors and
tumor-specific antigen-targeted therapies have received approval from the U.S. Food and Drug Administration
(FDA) for clinical use in lung cancer, significantly improving outcomes for patients with advanced non-small cell
lung cancer. Although other immunotherapy strategies are still in clinical trials, they show great potential in
improving treatment precision and efficacy. This article systematically reviews the latest research progress in lung
cancer immunotherapy, including the development of novel immune checkpoint molecules, optimization of
treatment strategies, identification of predictive biomarkers, and findings from recent clinical trials. It also
discusses the current challenges in the field and outlines future directions, such as the development of next-
generation immunotherapeutic agents, exploration of more effective combination regimens, and the establishment
of precise efficacy prediction systems. The aim is to provide a valuable reference for the continued advancement

of lung cancer immunotherapy.
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