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[ Abstract] Thyroid cancer (TC) is the most prevalent malignancy of the endocrine system. While
most patients achieve favorable prognoses with early treatment, patients with advanced TC face a scarcity of
effective therapeutic strategies. The thyroid gland is one of the most immunogenic tissues in the human body.
With the deepening understanding of immune evasion mechanisms in TC and the application of immunothera-
py in various solid malignancies, immune checkpoint therapy for TC has shown considerable therapeutic po-
tential,, offering new hope for patients with advanced TC. This paper focuses on summarizing the latest ad-

vancements in immune checkpoint therapy for TC, aiming to provide new directions for future research.
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FER TR (thyroid cancer, TC) J& H MR IR &% 26 =100,
M TC APET- %5 ETREaA Y bk 40 4R 5L TC I R %
BT 313% " B N 4 I R G decR L s R . H
T O 2 HE 2 Y] TC s S, HIDEHs ) AR 4
HBEI] TC A0 HE 5 8/ B K % B vk 4y AL 7R TC ( differentiated
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TR PEFET-Z A& 1 (programmed death-1, PD-1) 5721
PET=ZARECAK 1 ( programmed death-ligand 1, PD-L1) 54 &5
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FTRINATT . Wang %0 BF5E R B LEE HUR BRFL SR ( pa-
pillary TC, PTC) &5 1L 3% 41 f #2230 PD-L1 ¥k B 5 M8 T
SR EARG, HARS B3 R — P 50k T H 2R T
fiR LAY, P R A AP PD-L1 AT IFAG JLEE PTC
T IR S A AL I bn G . I REYE T kL4
FAFHLE 4( eytotoxic T lymphocyte associated antigen-4, CTLA-4)
s AN EE R R A RS Tl S CD28 LSS
CD8O, Ml T 4 AL, Shi % BT R I, CTLA-4 (1
IR MTC J3 31 A W ST RV L ) T 45 R 1 52 e A A 30
FAAR, 78 CTLA-4 ALAIAEy MTC 9 TE7E TS 5 b5, iE
AR SR TR T A R
PD-1/PD-L1 il CTLA-4 4 G e 46 45 nidJr % 1Y 28 LA
S TEZ RN Y e e b 3 b A T BT, MO R E
IS 2 IR RBOR . AN, —Se R X S e i A B S iR )™
12, Unibk EL A0 AR S AL JE ] 3 (lymphocyte-activation gene-3,
LAG-3) T 4/l S 3R AR HE 1143 3(T cell immunoglob-
ulin domain and mucin domain-containing molecule 3, TIM-3)
AT 40 A i A G BR A (A ] v BYLE 938 ( V-domain immu-
noglobulin suppressor of T cell activation, VISTA) ,iX 26344 i
[ G A A it S8 ] T 2 D e I ] S SN, Bk
MBS R B, LAG-3 76 DTC ' &35 W W v, B
LAG-3 B PRYERR K5 22 B UG HHE, #27R LAG-3 AT RERLH
DTC HEIAYT VS AEHE 5 . Shi 451 R B MTC B M S
B TIM-3 kK B TR AZ 2%, 32 W] TIM-3 1Y L3 n] REAE

Antl pp-L1  CTLA-
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VISTA

MR R AR bR AR . IS, TIM-3 4] 5 CTLA-4
IRk PD-1 M3 AL E B R A PR R R
SKAT A HER FH TR TC (193897, Luo 551 X 22 ] ATC 44 £l
%434 TC( poorly differentiated TC, PDTC) Fl 168 il PTC £
H AT T R PEA LS 8T, KB VISTA 7E ATC 5 PDTC H
YRRk HAE ATC BE A 1 H1(4.5%) BIPERIL,
PDTC BE A 16 1(36.4%) JBAYE, M7E PTC Hf [ 4
BTk 129 1411 (76.8%) , 3 H VISTA i@ £ X 5 AR R AT
JE B P E AR 5%

ZRE®RE S HE F (immune checkpoint inhibitors,
ICIs)

BE R AT SUFE TC HP Y4 F AL DL FE AR TRE RS TC
FA) 2 217 LA 7~ L I 30 G 328 0k 3 AL o) v 47 o %8 G E 3
8 1 , SRRE RS AT A1) S BB A A5 98 4 it 16 5 06 st
GRERGER NS Yo A SE bR i AR K 5978, 1CTs
SR RHRRRE HE T R 1 — R AL 5 1% Sy T 25 o8 A A )
ORI 3882 ) FH AR i 3R 50 1 R S M N80T Sk AR BE
FihsRa S (1), UEAE K TCIs B BEAE M FH T 22 i ek i g8
(1) FEAREP CTLA-4 AT PD-L1/PD-1 HLIRRY LA,
TR T VR 2R RITRYT o P DI R bR 27 22 (CSCO) f
FER AT 00 1 R 46 R 2024) 118 1CTs T R A
L RREE (9 — 46T B8R (B X T TC 7 F7 gk — 2 1k Hoyr
B A, (PO P2 FOR R 2 A2 TR R A (2022
KRR Y A8 BAPD-L1E £ IV I ATC , 75 T H:

Anti-PD-1APD- 135

\][, fiPembrolizumab.
Spartalizumab<
Nivolumab

Anti-PD-L1PD-L13%I5]
fnDurvalumab. Atezolizumab

ﬁ][f Anti-CTLA-4CTLA- 430515
Ipilimumab

Anti-TIM-3ATIM-3#%5
fnSabatomimab

1 Sk A s R (ICIs ) V657 HUR R (TC) /R R IE] . 1CTs YR Y738 1 38 1) 221> G B ORI A T 20 M (470 e R 175 14 , ICTs w1 LAAE
FRIFHICTZAK 1 (PD-1) FRIFHACTZARIECR | (PD-L1) ANMIEEE T Ik A0 SGHTR 4 CTLA-4) 2 T 20 S s 3R AL B R 1 4
F 3 ('TIM-3) AT BELUITAR 0388 58 , Ak R JRE 5P AR 0T T 400 M P o) 68 T 200 M WAR 52 % e 0 P S RS £ 3, JEC Al o o 8 4 i 3% e
3 (LAG-3) HI T 20035 Ak S BE BRI (30 ) V BUZ5 R4 ( VISTA ) SRl P2 5] T LM, Pembrolizumab MR Bk o0 5g b 1A (&
FREAPL) , Spartalizumab A3 EUEER BT, Nivolumab ZNEF JEHPT, Durvalumab A BEAF L BT, Atezolizumab SABiTH: | Bk BT, Tpilimumab A 47

VT K Bdt , Sabatolimab Ay 0 B 6 B4t
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R ST 20 B BRHEERY R ICTs Y697 i A

2 Ly EC NSCLC SCLC RCC TNBC  Melanoma GC BTC MCC ESC
Pembrolizumab PD-1 vV - vV vV vV vV vV vV Vv
Nivolumab PD-1 - vV Vv Vv - vV vV - - vV
Durvalumab PD-L1 vV V4 V4 - - _ _ vV _ _
Atezolizumab PD-L1 - vV vV - vV vV - - - -
Ipilimumab CTLA-4 - Vv - vV - vV - - - v
Tremelimumab CTLA-4 - vV - - - - - - — _

) S GEJC HCC ucC HL ¢SCC HNSCC CRC ASPS MPM cC
Pembrolizumab PD-1 vV vV vV Vv vV vV vV - V4 \V
Nivolumab PD-1 vV vV vV vV - vV Vv - v -
Durvalumab PD-L1 - Vv - - - - _ _ _ _
Atezolizamab PD-L1 - V4 \V4 - - - _ V4 _ _
Ipilimumab CTLA-4 - vV - - - - vV - Vi -
Tremelimumab CTLA-4 - vV - - - - — _

1 ICIs Sk gy S50, Pembrolizumab S F ) 2k 50 50 RE BT A4 ( TRIFREAHT) | Nivolumab 24 293 JE 54T, Durvalumab B2 ] L 5
P, Atezolizumab 4 BT BR BT, Ipilimumab 7 PEAR B4 | Tremelimumab 4 {38 AR BT, PD-1 ARRFHEIET- 324K 1,PD-L1 ARRFHIET-Z 1k
LA 1, CTLA-4 Sy A ae vt T K AIAR SCHLR 4, EC 75 PR , NSCLC O AE/IN Ll , SCLC /N i , RCC Sy ' 40 M g , TNBC
g = BAPEFLARIE , Melanoma Sy S48 295, GC 8, BTC S RRIE I , MCC 4 ¥R 5 /R 4N HLSR , BSC S 459 , GEIC B & 45 &30 , HCC M AT
YiMLd , UC S R I b B8 HL B A7 S ELR , cSCC oA 2 IR BRIk 40 g , HNSCC Sk SiEs SR 4 il , CRC 45 B, ASPS b fitifu i 41
PSR, MPM R I B2 6] K290, CC By B0,V I Tt , - R ittt ofi

b L ) 25 B R 64 1CTs,

1. PD-1/PD-L1 #4417, Mehnert 25/ JF J& 7 — T 31 44
PD-1 S5 700 A BR 20 v BT AR ( FRTRRBAHT ) ( Pembrolizumab )
TEIARYTT I o BRAE B R 1 PTC IR - H IR (follicular
TC, FTC) £ A2 4 AT Bl 06 P A0 08, 25 50 BoR
Pembrolizumab JGF7 I ] PTC Il FTC 53 19 % W22 % 2 (ob-
jective response rate, ORR) i 9% , " s JC ik Ji& A= 77 ( progres-
sion-free survival, PFS)WIh 7 4~H |, 6 AN H AL 12 4~ H BUA A7
(overall survival, 0S) 24> Bl g5k 100% F1 90% , Oh 2511 fiff
7% | Pembrolizumab J&¥7 103 #ili ] PTC 5% FTC ¥, 45
SR ORR 2 6.8% , 4 PFS #i Ky 4.2 N H Az 0S M
3454 H,H 12 4H 0S8 FH 81.6%, Capdevila 25 i f]
PD-1 ] 55 57 EL 3K 2R BT ( Spartalizumab ) 597 42 141 J5) 3 i
W (30 Fe B ATC B3, 45 Wn ORR 24 19% , i PFS
By 1.7 A AL 0S B 5.9 A AN, B B G
FIFFAM N, 3 65 2 521, S B 4> G2 i, 55—
WEF R PD-L1 36057 B A A JE B4 ( Durvalumab ) 55 RAT I
BIRIT 11 BIE R SR TC B8 455 /R ORR 2 18.2%,
£ PFS #19 9.8 1, %] Durvalumab 1564 RAT 1697 B B
Ry ZE 4 PERY L Wachter Z51% 2 30 PD-L1 304410 50) o 5 1 B
BT ( Atezolizumab) 5 577 B H 1T & 2 F0 4] ATC 20 il i) 13
B IZ IR ATC B4R 4L T3 6T B, HOT 5 e peih
IT A IV FH AT B8 B — Bl 1S AR YT SR . R Bk
I AT I 1 ORR 55, H G 8 46 27 i AR A L R 41
LEVERRIITR, AR TC FIRYT B 5 K A iy AV 1 .

2HEBIRYT . A ICTs BRZGIRYTAE TS A A T R
IR AR R —E MR BRI, M2 T, ICTs BE G ER ICTs 36
A BRI RFIETTAS AT DL KR M T AR A B e
R, H 5 T 98 41 i 4 e 7, 3 R RS T T2
R N

Sehgal %524 1 PD-1 #1370 44 I A4 ( Nivolumab )

R4 CTLA-4 50 5D AR B4 (Ipilimumab ) V69T 49 {5 15:.10)
TC £ , &I Nivolumab B4 Ipilimumab 997 %A TC ¥
M5 . 76 DTC B3t ORR H 9.4% , 17 PFS R 7.1 A H
1240 H 0S N 87.2% ; 7E ATC & ¥, ORR 4 30%, F{iL
PFS 1 4.3 P H 12 08 FH 55.6% ; MTC 3 TR
27| ORR, bz 4278 Nivolumab 5 Ipilimumab AYEEFH 5
ZE4E DTC M1 ATC JBF PRI — B ITRL, R 2 7E ATC
FERCEE P RAMIE 5T TN RS2 50 3 IS R B JE (Lenva-
tinib ) 55 Pembrolizumab 2 [8)4 ¥ [FI1EH , BEME{E I ICLs 5%
1Y A2E Jz g L) . Dierks %" fifi Ff] Lenvatinib 5 Pembrolizumab
BEAIRYT I TC B3, FR40 A 6 6] ATC F1 2 #] PDTC & ;
25 B 5 OR | Lenvatinib 5 Pembrolizumab BE4 1677 % 3] ATC
1 PDTC SBEA B EIFAL 47 PFS B8 17.75 ™ H , Hi i
0S #14 18.5 1 H ,ATC 53 ORR 4 66% ,2 1| PDTC ¥ 1
IRBFRRff , ZBEGTIE KB, 5 PD-L1 iRl i 28 48 71
MR E R HEK 25, X F B Lenvatinib 5 Pembrolizumab
PR AR XTI TC 2 —FaUiayr ik se, bR S
IRITRIESN AT JLAE A 7 ARG R 56 P IS T 9126
Ak, 1 ] RAT #E¥5 #E DTC ( RAI-refractory DTC, RAIR-
DTC) #4857 BTiA JE ( Apatinib) BES PD-1 49057 -5 3 1)
BREAHT ( Camrelizumab ) YA T, 12 4~ F B 35 2356 5 28 fi 7
T34, T — Gz WU Bk B B A TR YT I AR I 48 1E AE T
S G ELAT PD-1 Al CTLA-4 X 30 i /5 B K 55 1) 2t
( Vudalimab ) 8 J7¥ TC ( NCT05453799 ), PD-L1 I il 3
Durvalumab 5 CTLA-4 #1537 B 96 K 8847 ( Tremelimumab ) B
£VAYF TC(NCT03753919) 25,

SRR A T IETE R TC BB T R AL T — & 13K
5 AHB ARG FORMMAC LA AL 2 1AMk 25 5, ICTs 7] fig
H— RIVGIEAH AN RF M, KR A RT3, (BB L
I RTRE IS B A A P B R S AN RN, T A Y W
B LA B BRI SR R A A R R, A, R
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435 TC FHICHY ICTs I RS AT) Ak F 7 B 9 B, =2 FE43 19
DB UEBE 2 UEPEIESE AR TC SReyqy7 h vl 174, IF B B R
i e =TT S B4 A s o 0 R v M £ 8% I S 8 A T TPk
TERRE , X FECATTRORFEA ] B3 A 7E o 22 5
ﬁi‘z%%ﬁeﬁﬁﬁfiﬁz&ﬁ&i%ﬁtﬂﬁ‘éﬂzwéﬁqﬂ%ﬁ%%
H— R IZSI A BT AN

¥ E%FM%HNHWT ICIs JP 0 B BRI, &
FRIUAE FIATEAL YR OB | WD i AT Bl L S AR EE
o RE MM PEAS AL, DL R UG 7 A S 1w, AL T4 4
Bifg 58 B 4% PD-L1/PD-1,CTLA-4  LAG-3 %
EERGAS 1, G0V 20 H %8 aﬁzﬁﬁ?ﬁﬁﬁﬁt%ﬂé*’i% TV
ICTs 77 1 T v o R B8 14 sl A AR Ak B T T B> F
¥ W] PD-1/PD-L1 .CTLA-4 1 TIM-3 % s gg,ﬁ E@%iﬁ
PRET AR 20 4F/J\4H1H@Hﬂiﬁ$n:Bﬂ'riféLH%ﬁfﬁgwﬁﬁ
RIS A IO T v B Y B T 4 22 4 S W A Ak b
A, N TR REFARTE B2 Uk N B T2, PET/CT 1%
L 5 ) AR BRI T A A, SRR A S SR
AN 7548 T ICIs 1RYT BLSR 7P ALEM ¢ PD-LI 4§
GoPERGT A 1 R RS I TS R AP 4531, B B m 1
FHRGSEE ) RAFt, H AT M I PET BARHE TC s
#éﬁm{“*ﬁﬁr‘ﬁﬁ FNTT HE— 25 FF KX BB % B [ o
B, LUK HERN T TC B3, & B HH AR A BB,
B AR AN A T L0 B H Z 15 TR PET B4,

=hNEERE

ICIs 114 % J& 1 fifr3ag S8 63 ML ) (A AF 2 4 sh I TC 119
BIT HE AR EES TR AR, ICTs S s R 22 M F 387 TC
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N R T2 | fale 2 A o O T B R R B TR T AR A5 Bk
i, RRMARAE T EREHERE L AT HE
51 2 QA SRS o b T 5 M RE A IS Be T ik R 3R AR 1 TC ﬁ&
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FAS 1) LR A 5 G PR 3 500 30E — 25 4 Bl S e A A 7 vk
FIR I, B TC B3 MR YT S & & AR M
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