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(ME] TR, WESTEYE . AR5 LIRS AR ZR, HOIR
BRaE IS T IR 4 D RS YEE W . Ak B IR IR 8 (differentiated thyroid
carcinoma, DTC) MEE ARG RAF, (HAEA XS AHE T 23 B A4
5K EE; SHEE, KB R (poorly differentiated thyroid
carcinoma, PDTC) FIA/MEH KR (anaplastic thyroid carcinoma, ATC) 1/}
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BRI o A0AA] ST R A W R S B B B, SRR M R E SR YT
WuOLAL, CBCh AT AL G IR, HEA 20254F, B AAETIE B 2 UEHS
FAZWrakJa 7 R AR (i L FHES) Tk — SR RS . —J7E, 2025 4F
SEE R IR 2 (American Thyroid Association, ATA) &Af¢) 2025 g 3& & H
MR 2 N AR B HUIR IR PR ) (TRTPK 2025 4F R ATA F5 ) Rk HURT
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[ Abstract | In recent years, the continuous accumulation of evidence from molecular biology, medical imaging, and evidence-based
medicine has driven a systematic reshaping of diagnostic and therapeutic paradigms for thyroid cancer. Differentiated thyroid
carcinoma (DTC) is generally associated with a favorable prognosis; however, marked biological and clinical heterogeneity exists
across different risk populations. In contrast, poorly differentiated thyroid carcinoma (PDTC) and anaplastic thyroid carcinoma
(ATC) remain characterized by high aggressiveness, rapid progression, and limited therapeutic options, accounting for the majority
of thyroid cancer-related mortality. How to achieve precise risk stratification and optimize therapeutic strategies based on tumor
biology and disease stage has therefore emerged as a central challenge in the field. Entering 2025, the integration of expanding
evidence-based data and technological innovation has further accelerated this paradigm shift. On one hand, continuous updates to
clinical practice guidelines, centered on risk stratification and dynamic assessment, have promoted a transition in early-stage DTC
management toward individualized care and long-term quality-of-life-oriented strategies. On the other hand, advances in artificial
intelligence (Al) -assisted diagnostics, novel molecular imaging techniques, and multi-omics analyses are redefining diagnostic
pathways and risk assessment frameworks for thyroid cancer. For patients with advanced disease and radioiodine-refractory (RAIR)
thyroid cancer, the therapeutic landscape continues to expand with the development of molecular targeted therapies, immunotherapy,
and redifferentiation strategies. In parallel, innovative approaches such as cell-based therapies, exemplified by chimeric antigen
receptor T (CAR-T) cell therapy, have begun to enter early-phase clinical exploration. Meanwhile, fundamental research paradigms
are undergoing a notable shift. Research focus is moving beyond single driver mutations toward a systems-level understanding
encompassing tumor metabolic reprogramming, epigenetic regulation, and complex interactions within the tumor microenvironment
(TME). Integrative multi-omics and spatial transcriptomic analyses have revealed that the extreme aggressiveness of ATC is not
solely determined by tumor cell-intrinsic abnormalities, but rather arises from the coordinated influence of immunosuppressive
microenvironments, metabolic remodeling, and intercellular signaling networks. These insights provide a theoretical foundation for
combination therapies and microenvironment-targeted interventions. Against this background, this review systematically summarizes
the key advances in thyroid cancer research in 2025, including updates to clinical practice guidelines, innovations in diagnostic
technologies, evolution of systemic treatment strategies, and breakthroughs in mechanistic studies, with the aim of providing a
comprehensive reference framework for clinical practice and future research directions.
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PIR A H R —IRAIETT . 2025 4FJit ATA $8 R 72X
B o2 . TFARAEME | e PN FH R B 14 4
AR HAT T RGNS B, R T iR
10 42K DTC 1297 # & S IE = 22 IE 4 1Y 28 2 {8
A BRI E X TR DTC B, S S
S0 B SRR B s TR A
B, EBEE KR R ERI IR TR YT T R B
(EIEGPOSE S I | EA = =03 N % IS T ig
RO R R TR Aifk, AR50 H R IR &
(thyroid-stimulating hormone, TSH) il 3 W& 4
DIE R ECTE, A RS PPAk 2 i EL A I R ] 45
YEME . XTI B, J0 R O PR R 76 1
(radioiodine-refractory, RAIR) JHf, — . —4&
RGIRIT IR RGN, WIS H MG R AE IR
BEp AR AW 5 W, BTIA T S B )
RS R AR a3, iRy T G i
PEBLAYZE A TR IE 5 A0 B BB A 2 R 1)
1.1.1 BHIDTC: WIHRIATT AR 0 B
LLL R AF ARG A

2025 4 h ATA 8 F F5 X5 T M B AR <
2 cm. TRIRHURARSMRZIC (cT1), HARK BT
s LA FE RS (cNOMO) YEEE, HURARI)
BrAR e F AR A e, 856 e Pk
Pi) o XFFARMRES . B B AR 2~4 cm HJRFR T4
M) E (cT2NOMO) ,  HUR BRI PI B AR v 1R
VIR e, BN AEAR T 78705 MR 5 1T BT
BATAN TR R UIBR (SR EE, AR - h s
WE MRS ) o X PR AR >4 om (cT3a). 7
TE AR IR IRAMZ AL (cT3b 5 cT4) . fEA X
WRELZ5568S (oN1) SmAbFERE R B, AT
HURBR VIR Gidfere, ThaEmeE tEEd)
1.1.1.2 eSS S

X il R 3391 R ¢ T1~T2 FLJC I AR ik B2 235 5%
FEUEHE (cNO) RS, N7 it 791 B 1 v e
WL HE Rz, ThaSs e tuEds) .
X cT3~T4 W H oNO Y&, Al 7E M ARLL PEA
()R 25 AT B M p e KR L S5 4 (4%
PEHERE , AR PEIESE ) o 7EIR Y7 PRIk B 257 4
JrAl, oNTa I ECE NATIARY T g Db T 253 45
(BRAERE, A0 HEIESE ) 5 oN1b B W i
FRIRIT M S A b de O 25 CF 2444
12, AREAE PEIESE ), H 0 S X 4 9 L A
Filla, M, VA& VbIX (GGRIEFE, S2500E T
)
1.1.1.3  EFhmgE

F WM EL (active surveillance, AS) 7F 2025

AE RO R B AR AT R, XA
cT1aNOMO %L S IR HUIR B 98 (papillary thyroid
cancer, PTC) B35, AR EhIEMAIER &R
RITHERE . IEIREIBNTT 5 B E L FR, F5F
iz 0k s SIS CF S50, ke v
WEHE) . ZIKWIBEVI I R, A T e
FAMCRUBSEFFIERT 1 em BURBRES 15 20 4R 20
fi2#~ 4% (fine-needle aspiration, FNA) BH#fii2
Wk IR e, AS WA — BT $252 1y Ll 4%
PRERE . AHLL T BPFARYIBR, SRR B
ik, HAS 5 BIUIBRTEAHIET -2 | MR FE 5
PEFET 3% | mAb % K A= 2 DL IR DIBR AR J5
52k AR J7 T H A A AR LR AR A AR B R
K-
1.1.1.4  JafR#iERiE A

BT T 28 K IH AR 2025 AEE T I8 N UE
HyE— DY e, BRRAYEZGE AN, Rl sl bk
44 AFBST TINOMO I PTC | HAY Y AR, FEnT
SN G| N & B IR AS BT R PIBR
PR % A SRHERE, IR e MRS ) .
112 MBI R . s 2 2 8h 58

) 25 KUK PE A (dynamic risk stratification,
DRA) TR HR T b5 5w R B a7 ok i A%
OHEZE ., IZA R SR 4AE 5 W 1 TNM 311 ATA
BRI, FARIEIRTT B X £ RS A5 )
HHATSIHHMEIE . 2025 4F 1R ATA F6 M itE— Ak 1
FEF M AR ARER B H (thyroglobulin, Tg) . #T
HOR B BK #2 HH P04 (anti-thyroglobulin antibody,
TgAb) SR 7 1 TSP ROFAG IR &R . B
KR AT A N . ZEFARNSE A N BT R
AN RN o IGPRSZERFRI, BB iaPFAs A rh
REICEE, AR E R, HEK
5 e AR IR AT 2 R R, AT/ Bl 1 AT 5 R
R A5 L

JLT DRAFH, TSH A7 7E 2025 45
BTN R . — )7 ) RS S A
AT AR . 2025 FERIR ATAFE R EEI, FE TS
FEAR o 5 XU MR R 56 TSH I 22 %
JEHEILIT ; e A LUK e B T ge LT
IEH ) TSH K- rh 3k 45 . JF B 6T TSH AR
7 BB T A 4 . X oAb s s i &R & 1
WEFE AR fE R, AN TSHAE] (7 4%
PEHERE, B IR ) 5 1V B R[] 4E RS J1 R
fti TSH I A9 XUK: 5 4K 45, JF 8% TSH H ARl
(RAFSEE= ) .
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1.1.3 Ml & RAIR % . REAIT7 BRI AR
Tl

Xt F BRAF V600E €742 1Y 2t JE& P T S P Al wfe
6 M 3 A4k B H R B i (radioiodine-refractory
differentiated thyroid carcinoma, RAIR-DTC), &
e (lenvatinib, A &MHEYE, o
PEUESE ) 5 BRAF V60OE 872 i it 4 RAIR-DTC
SR, A BT 4 52 o 22 B T TR VA1 ) 7
(multi-target tyrosine kinase inhibitor, MKI) Jf
J7, AEREURSZ, R BRAF AR )R YT
[ik$7dEJE (dabrafenib) +H3E% )¢ (trametinib)
ML (DAT) Jo X FAAERrE B Rl 5 i 2
REMEDL T IR IR C BTz % RETRLG
BEMSCIERE RETEEMIRYT 5 NTRK filvG i35 W)
T e NTRK ¥E IR YT 3 ALK Bl B # e e 4%
ALK HRIOIAYT o 16 TG I SR 3l 5k PN 5 A sl e ARk
AARMM RAIR-DTC B 1, 2280 5 24 R T e
il 57 (tyrosine kinase inhibitor, TKI) £ &%
JE SEAR B Y 2 WL figp 58 0 S 2 1) T e 2B A7 AR
i, fEE ARSNGB — &l H R e
(A AR, AR PETESR ) o

TE— 2 TKIR T I 25 )5, K1 & e
(cabozantinib) 1EMFRifE —ZiRy7 iksE. JF HAE
P HEAE X T 51T Al ) 5728 ) 1k A RAIR-DTC
B, %R MAPK {5575 S I BH I T
FrAIRTT CR AR, AR MaEds) .
IR R 2025 A FUIR g ST HL 9 i 1) it
eZ—, TR ERIA T BT e, B
TERFSE ) W], SRR H BRAF 5 MEK 41 il 7
AL MAPK {55 e S st S 00, J08 1O
B iE K (Na-1 symporter, NIS) ik, f#
73 RAIR i kEAR A 5 AE ) . A5 S Horfkih
TTHOA R &L 4K RAIR-DTC 2584 2 2 i P 1
PIgZ —, JUHZIET BRAF/MEK {55 % Tl
ST 1) %) SRS 750 R v PR S T S P R
REJ), B R AT A I 22 07 Pk A . H AiAH
KT B 45 2RI ReIR . 2R
PO SO, BB It — DA T
H A (progression-free survival, PFS) J7 % 4L
AEAFIII s, Bk = R8T o A I BE DT IE DS
o
12 WRBEAROAAEST ETES & FA
W, SHE R BRI F SR
1.2.1  JERMFAREEHE

KT HL & PE ORI B8 A % (medullary
thyroid carcinoma, MTC) MJFARMWH, A5

MEAAR N EW, &SGR EMTC
1) SR AILEI A AR R, HRRSE 3250 B BR 3= i
ARRIEETE P U ATA | 58 [ [E 57 25 B e M 28 45
(National Comprehensive  Cancer  Network,
NCCN) . Bk ¥ H R i 2% & #5 ® (European
Thyroid Association, ETA) Jik >k Frf MTC H
AR N FE AT HUIR B 411 (total thyroidectomy,
TT), 1 HASHUARBRIMRE A2 2545 1 DU 77 X6 fie 9
Jey BT — B i A IR 1 MTC BB 51T HR B
P) R (hemithyroidectomy, HT), 14 B3 fd i iz
7 — IR gE AR . T (<2 cm)
MTC & & 1 T AREFEIAT T R L rh 55
RSP, T TT S HT Yr R k. 45
SRR, XU A XS (0.72%), 2F
DIAR B X R 52 A MR (0.43%), HAE
AR AR . TOE KA R SR A A AR )T T
HT 5 TT Z Al 22 R 42 3 o X oE i
T B ACHIEIEBE SR, SR T ARETIEAG
AN TT IR HOR PEMTC B4, AT BE 44
AR, NOATREHURIR AR, WA FRAUK ATER
AR 55 1 20 RE VR R 7S AT R S TR I A XL
55 1 A 31 S i N 1 BRIV S sl [P
R ME S tE MTC 2 HIIT & 3 F AR I B¢
L K — R BN R YE MTC RS HERRA
STERHE T ISR, A B TAELRIEIR YT RCR Y [F]
P4t ey S A P A 0 o o
122 AJCC /5B

FIHT, MTC Y733 32 AR T 5 [E] 8 AE R
4 2> (American Joint Committee on Cancer,
AICC) W TNM MRS, R, X —REGTE
MTC (3 FH AR TE S B R R BRYE . Ttz
FEXIMTC L1 18, HRTRYSE 8 it ATCC 733
AHGT. N, MBE X582k T DTC ByA5ifE .
SRTM, MTC 5 DTC Je4E Wi il KA # A7
Byse e AR R PR ,  H AT R GE A kG
FOH X MTC 8% B5 PR B 4 e ™ A 2
IS BRI — IS8 £ 4T ATCC 5 8 Jit
TNM 73 178 MTC i J BREE Tk R s
ZR -2 W e N NS s 2 3 TR
FAMERE R LA & KRS i, T sk L 4554 7% 18
FWAFAER B A I, R EOH 5 nlIA AR 1
PRIC I . A DX — R, AT Nl 7y
9, B BRIk L 25 B 5 51 Sy v AURS: 2001
I3 A3 0 7 ) o A A TNM 2338 1 9 T1-
2N0-1aM0, II # T1-3N1bMO0 5§ T3NO-1aM0, Il
] TANO-1bMO 5 T1-3N1cMO, IV 3] T4N1cMO 5§
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T1-4NO-1cM1. Z B RGEAEZ 0 S B SR
Bl PErh IR o, HHUE 43 2 Re A0 T AT
AJCC R4, ZhgE ¥ ibds i, R Gerk
I B8 T T A ZR A R U DAY A5 R R L O\ B
¥, b MTC /Y70 15 i PR IG 7 32 A4t BEOKS HE 1Y)
155
1.2.3 MTC [ B B2 73 G001 R S B IE S

MTC [ B 5 3 2% 7> 9% 2 4t (International
Medullary Thyroid Carcinoma Grading System,
IMTCGS) 1 K £ 2022 4F i Journal of Clinical
Oncology Z23EARIE ", H HA LLF 20 1 4%
tE . A 225y 248 50>5/2 mm®; Ki-67 M5 45 ¥ >
5%; MR IRIES R 95 MTC, 3% — 43
MTC AR E NI R85, JF 5 8%
WG &M, 20254F 11 A Thyroid 236 % £
TEXT 314 G S M MTC H3 (4 [ i o e 1
AR MTC RGO B 70 ARG (63.4%) Flig
Gl (36.6%) B o i G e S R B B
15 AR AT RS 2 KSF (542 pg/mL vs 76 pg/mL) |
ERAMRE RS (23 cmvs 1.1 cm) . ZAEPEE
B (22.6% vs 12.1%) . HARIRAN Y R H £
(30.4% vs 9.5%) LA K ik 2 45 5% B o 4 %
(63.5% vs 27.6%) , H 5 B 5 1k A A7 &
(disease-specific survival, DSS) . Jaj#f X i Jc &
KR (loco-regional recurrence-free survival,
LRFS) FHEALTCH A% (distant metastasis-
free survival, DMFS) ¥ & T (P<0.01), 43
W44y B R, IMTCGS 7 Ja BR 2 952 9w %o
LRFS () Tl e A BH S, 1 A DX 3 sl e Ak % 45
FAFAE RET1R 281 (A MIO18T Biiffi A Bk )
B, KM EREAL. SATE, IMTCGS
AT 2 RO AT XU B8 2 b 5 UL Y e 42 22 e
], {BAERE I B C A 228 i AR v I
MEEIAIR, FERIREE 7205 2%, [FE}
P& 78 HAE A [0 By B A 0 175 52 D /R
FRTE o
2 PLEEAR: AIEESHEEET
2.1 Al: REHBIE| R R I

B AR T2 Wrr BRI K JE, HIAR
JIRA5E T A RS B A5 RO 2 S B 2R BT
fli o AR, NT#EE (artificial intelligence,
Al FRTEIXLEFR Y TP U B E e, EARIR
AL R R R RS ALY, B0 B T A
AR SRR R G AL, Sy HUR RS, 19 A oA 2
U T B B T BE o 2025 4F 7 H Nature
Communications 22535 5 3% T F| HIRE ]k L 4554 7%

M 2% (lateral lymph node metastasis network,
LLNM-Net), — X ] 53 R 2 > B AL T
RBRIE MM 25568 1 TR Tk A 7
AL 29 615 11 855 F1 9 836 14l T A e 141 1) 22
BEAEE ORFTE S IZEEE R . i 712 Wras
PN E Y R I NINES R E /D I S ]
TE S 50K SCAMSS 6, LLNM-Net /£ %
Aot 3 RS2 T 0.944 19 £ F 1T Y (area
under curve, AUC) F184.7% MJUERGR, BT
AELFR (64.3% HERR), JHlE T ZarrR
RUEHE (7.4% BERR ) . Bl o, HURARE
[E0.25 cm N Y s HAA >72% (FERE XU, Hirp
SR IS S =Y N AP A 51 VA |2 VN |
PR S NG A IR B AR A
LLNM-Net 7£ 5 7l /& & /35 5 ik — L 50l 7
0.983 [ AUC, #&HE T —FPARAG [ 5t 1 A Hi 7 2
FURE 53 )22 T H

20254 12 A Advanced Science 2235 /& 32 1 3L
TARIE T 1 W Z A AI-TENA 48 (Al-assisted
thyroid fine-needle aspiration, AI-TFNA) "', Hi
THUR ARG 4027 o SR R A Bh e s . i
& H1 SEG-DETECT # 47 4f il £ W 5 #% 43 %1,
VAN-tiny ] B A ¥ & J1 HL 6 o 17 40 i 4 2%
XGBoost B4 A RFAE A B WST 2% TBS 43255 [F]
B 51 A K & S W iE % (image appearance
migration, IAM) fFJCARNFRIEERE . G477 A4
AR P G 22 5%, FERIA BRAF 5878 Tl 2 5
WM, R ER, TBS [ W%
493.27%, TBS I %¢5 B4 97.13%, TBS V/VI
R 539 85.37% F183.78%, TBS M/IV 7 4
FEAY 9N 77.99% F1190.75%, 45 %% i 8k e 1 i%i2
FURDLERFAR . AL BTS00 B4 502 WifE
F 73.83% HETH 2 81.66%, 15 i FEAF R AL
MK 2.68%, WORHER L 245,
2.2 # A PET 2483 K. FAPIPET/CT #9 %A

202542 H Cancer Discovery Z=EME T 1 5
T MTC g AT 1, %I R P PAG
T I T AT 4 A0 MR b A IR (fibroblast
activation protein inhibitor, FAPI) A93:4)# n] jig
B B & (covalent targeted radioligand, CTR)
Ga-CTR-FAPI PET-CT #£ MTC i kil g, IF
5 F-FDG PET-CT#17 T S0 ik He
o BEREIR, ©Ga-CTR-FAPITEEIERHRINAR
BEET"F-FDG (98% vs 66%, P=0.0002), fMvg
G BN AR IUE SUV e 11,71 £
9.16 vs2.55+1.73, P<0.000 1), J5H2#I01E )2
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W B R IR B AL T "F-FDG  (96.7% vs 43.3%,
P<0.0001), HANEEZE A EAEIRIRE BT, 32%
i 5 % [N Ga-CTR-FAPI PET/CT 45 ik 728 T ¥4
JPIT5E, 66.7% M EH T AR L A%, X3k
W1, ZE B CTR G AR T 80 5 i A
MR Wi ER %, i E il T MTC &1
MEISTT Hemg, S TR

3 HFHEEBTRERBTHREZSNMEMLR
BE HT it

0T i T HIR IR R AR, LR R
AP RAIR-DTC AR, RGHIT R IELK
A AR i A T T A T B . A TR LR
7 H M &R Y 5, ke LT s 1) 2
TR B BRAE AT ROV . MR IEHE g 1 A,
XA R IR S 2 AR 0 F &, W BRAF. RET
SEILPR SR, U SEHE AR AR N 1 3 R A 1) 40
P =Tl G Sl A | SRS S~ G 3
LIBRETTO-001 KBt 54 R o, ZE/RIAFE
(selpercatinib) 7£ RET il A3 P FH P4 H R B s v
AP AEREA H B E PUIMIRTEE, PIR AR
WLZ% it R 1K 95.8%, i PFS Ak %], BEHEA
J7BE NI PFS 27440 H, —4 4 T RET
il A S5 DRG0 7 S 01 BB TP I R I 5
—J5TH, 2025 AFERRUN M E N B2E 2 (European
Society for Medical Oncology, ESMO) /A7f 1 Ff
HLILIG R BFSE (NCT04940052) 459 HoR, 4t
X BRAF V600 %€ 7% RAIR-DTC, dabrafenib B &
trametinib %5 ‘¢ & ] i 35 4E K PFS (12.8 1 H vs
340, IFREFEREGFEUEMR (57.4% vs
3.8%) o 5 — T I W) K BF g T BoR
dabrafenib Bt & trametinib J5 JF 51 °'T V4 97 7T ff
BRAF V600E %575 RAIR-DTC i % 11 5 i 15 fill %
1 3EZR 5% T+ BIRITIE 19 95%, 61 H &2
Rk 38%, 124 A F124 4~ F PFS 45k 82%
1 68%. #&78 BRAF/MEK XU TR #1111 © A 15 )5 bR
F ATC, MiiEZ# ¥EA RAIR-DTC B I6Y7 7
F1) (K1),

XS i = A AT 1) 5 A28 b e Ukt )
H, ZWS TKIMREERRE, SURe R
Je & it — 2 L [ AR RE A2 #252 VEGFR 8 [ 7597
Je kR R g b 57 . COSMIC-311 5%
U4 17 R, cabozantinib 7E REAE 2 & b AE
Je . SRS E IR S YT ko ik R A A
ek, HAEFLIR . DR . mERR AN AR5
AR B — By R, $RR S
HABGREE Sz itk

DA 2 0 o5 T P AT 71 700 g SR A A v
7 T S0 0 o) AR A A R VR BRI R B
IEE, RPN BN A RS . FEIERE T,
B IR) AT IR A SR8 o A i 00 A 700 A SRS LEAE B
G 30 DR BRI IR Y7 I L BHE R T W) . BF X RATR-
DTC, 20244 k£ MIIGEKRR B, SR
JE WA I R 2R 5Bt (pembrolizumab)  7E JE 7
A2 220 5 TKUIAYT A A i) & W22 i %
ik 65.5%, i PFS K268 H ; 1ECHE i
JEJE NBE, WA T RATI AT 3RS 16% 1 & UL fift
1 10.0 4 H (P67 PES,  $7s HLRE ATV Ry 2k
SRALIREE , W S e T 245 )5 B R KO
2 U8 2025 4F 1 IR AT T E 2025 4F
R 594 7 B A S B8 IR T I I PR I8 e 3
G WIR, ATC B3 X BEIR T I R I %
(33%~100%) [KIBASI 5, AFAEAR K S Bt o
PP ik SRR IR T R 45 6 LA R A 7 (A8
FHRE T ATC R R TIUG o B LU 256 o pr 2 SR
T, REEIFIETTREN —&0 0 ATC 8% (1/3~1/
2) ORI R 25 AL, E LA o g 0 o 1) A A
THRA BR

1§ N U1 3 11 O AR LR R PN A B B DA e e 2
BRI 1 R BTG R R . AACR & BUIRGR T 1
R, fExm I MimKER G855 .
NCT04420754) i, L4 24 B2 Wrol &2 &/
TAPEATC 5 PDTC BH AL, H 1544z 1740
ml 40 M (6] &5 B 4> F 1 (intercellular adhesion
molecule-1, ICAM-1) % = {{ CAR-T J& J7
AIC100. AIC100 7£ 5 & 7K F- DL1~DL3 (1x10'~
5x10°) B RAF 2t ARUEEE] ) &
PRI B, IUAEIR R EDLA (7.5%10°) BIA 2
W I 3R 66.7% R KA 1~2 94
M FREEEAAE, R W ICANS s H At iR 7 A1 G
JREANRFE . AT IR, DL2~DL3 A PFAl
BHE BN 22%, B HIR N 56%;
Horp ATC 5 % WG i 3238 50%, A4 113K
OY RN )58 A2 f , PDTC 3 5950 47 il
R 60%. FTA HBE BRI ] AIC100 744 P 1
P GRA RS R, 510898
BN TR, AIC100 7642 78 % F R R
T e — 2D I RN PR T T4
4 TEEMARTSRHE

2025 4 B (1) FE A 5T 5 B0 DA B0 1) 9 200 A
FERARAE, PRBZHFTEIE, Fhnse
A AT Y (metabolic reprogramming )
J H 5 e i ¥F 85 (tumor microenvironment,
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All patients

RAIR-DTC

Patients with targetable alterations

Patients with other potential targets

First-line therapy: mTKI (e.g., lenvatinib)

BRAF V600E mutation:

* Previously treated with mTKI and
showing progression or intolerance

* Recommend BRAF-targeted therapy
(dabrafenib + trametinib, D+T dual therapy)

NTRK fusion positive: NTRK-targeted
therapy

RET fusion positive: RET-targeted therapy
ALK fusion positive: ALK-targeted therapy

Recommend clinical trial participation or
first-line lenvatinib

Advanced thyroid cancer ~

Targetable mutation positive: ]
Y

Multitarget

[Corresponding precision targeted therap
- No clear target/rapid progression:

TKI + immunotherapy + clinical trials

BRAF V600E: BRAF-targeted therapy
(D+Tdual therapy) + immunotherapy

(Other targetable alterations:
Corresponding targeted therapy +
( immunotherapy

(No clear target: multi-target TKI +
immunotherapy/combination therapy/
| clinical trials/supportive care

BE1 REHAFRBRE (RAIR-DTC.PDTC.ATC) M REGEAIT Rk = E
Fig. 1 Panoramic view of systemic treatment strategies for advanced thyroid cancer (RAIR-DTC, PDTC, ATC)

mTKI: Multikinase tyrosine kinase inhibitor; D+T dual-target: Dabrafenib combined with trametinib.

TME) WREAEAE. XA 40R T AR i
24 AR ZZYERH LT, e IR AR T
J7 1
41 SAFHEEZEFTRKERESTHH

PDTC 5 ATC A] Gi #% Ay 2 431k 24 FHCAR it 9
(dedifferentiated thyroid carcinoma, DDTC) |,
2025 4F-7E DDTC [ 22412 BAS L i 7 T HUAS 1 5
EERE, RIRANT TR S0 R S5 Bk 25
SE T IRSIIER . A RFAE Y AR, RSk
DHAR A T 2N T4 s d AR
WAWT, IF4s G A ILPRAl s i T8 55
Br, P TS DR 3 5E AR - s 4 A g
B—ImRER P22 RER, UER
DDTC 5 FHRAE SIS . 2558 &I, TERT
1 TP53 58 A8 HE R oAk i v HA IR SR
[FIEHE N T AR L . WHIRERE . WIh AR AR5
TERATACHE R P A Rr 2L 30, 45 g B A
Sz . R m A G, B — 23T IR
JE R 25 8 I 5 AR AR A Ny T R B A AR S
BEFN LR IS A SHAP J5 i SCEURRE 1T fif B
PR, FEZ AN S e IE T AR AR A v
T

T 2 A2 Y il i Xt 348 A HUIR
BRIEFEAS TN 119 > Mg LB AEAS A 730 35 SE R 4
2R 1 B2 R R A S 1 S A B PR EE b, &
B TP53 (48%). TERTJHENT (36.5%) HIBRAF

(23%) 7£ PDTC Ml ATC H i & AE 58748 . b —
AZPRER I A s, BHFA ASE R 1 3 Fh ATC/
PDTC W A!, H, Pro- [ W AIAG4E S WY
[ 5 A5 5 5 SRR e e N I= 0, Pro- T 4R
MUEDNA B R G555, 1 Pro- I WA w5 45
R[K) TP53 F BRAF 275 FI#5 4 1) CSAR1+H 817
W, ] CSARL ALY T Hp[R] 42 5 PD-1 BH KX
ATC [T IRVE . 1ZRE 5t 242 A 5L
HISIEASS &, AR T X ATC/PDTC A=)+
SERPERIAR, ARG v R R A S iR T IR
AL TSR, B ME
42 TR &R

TENUHIR R 7T, FEWE 4 AR 1E ATC
it 259 B VEF H 2522 8106, Hib, RNAH
SAAB R ) 2 )2 R N 45 2 5 T 25 R AL TR
B WFFE P KW, 5-H R NE (S-methyl-
cytosine, m5C) H I HL M NSUN2 i 5 152 H
H 1 ALYREF PHEIFEH, 1845 85 H2 K+ SRSF6 11
m5C Fric, JF M E M UAPT 3 R B 55 458K,
il L AR B AGX 1 5 ) AGX2. Ji5 77 8 2o 1
ABC f%ia 8 11 N HE A BT BRI HZ %
AR, AR IMERE ). BRILZ
A, N6-H FEHR 1T (N6-methyladenosine, m6A)
1& i 76 BT I 2% ol o YTHDF2 35 51 9 f
SREBFI mRNA, IKZNJg A i e, JEimip
T 5 AR T I 42 T+ ATC 4 X 4 S5 473
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R Z e S 25 [FIREZE4E W R (retinoic acid,
RA) BXA FHPHMEE (gemcitabine, GEM) JRJT
i, METTL3 (W EH#BEEEA3) 5
ALKBHS i i 22 54845 CRABP2 5 FABPS 1%
EME, WA FINT ZEBL S 3 7455 = HE,
T 6] RA 5 555 Sl B LA R IG PR . %
BB GT 25 SRR, W IA] RNA B4 filE n] B 0 48 55
AT BB SR BB 0 T i

AR MY R IRIK 8h ATC #E R 5 2 .
TP53 S8 78 fif B X PCSKO Ay HE e, i 4%
it {4 345 1% W % E-cadherin JEE #2225 %%, T
PCSKO il 71 L RSN 5 1R AR b R iR YT
Vo ) 2 K USP14 5 UCHLS MR B
PKCa [ K48 i 428077 R ALEE, 2 PKCa I
1% #% N+ «B  (nuclear factor kappa-B, NF-«B)
MREEAE, R sifE R Rk 0, SR e s
FE ARE SR RIREE RN 2. O e
U /> CDK2 5 RACK1-FBW7 & & & A HEAEH ,
BELUT Hoz R ALRAS# , i CDK2 59 B 244K
3 Gy/S W54 . CDK2 Ml 5 Ck B R B A,
AT 24 28 B R S AR AT S 78 v Jd 25 00 o) e
A K, XA BT CDK2 5 363k 1T 24 5 5 4
HEE I R TR T s BT

G I3 TP E Y AR ) YA T T 24 v A B
EZ AR . 7E BRAF V60OE 2 28 K 1 () ATC
H, MAPK {554 S8 A 0550 0T 7 28088 43 HOH
T E VR R A i B LA MR A K (major
histocompatibility complex, MHC) I 2853152
ik, M RPTR EIEAE S, 0% CD4" T itk 40
PR GBS o SR, &R ARAT M T 24599 f91) 36 o0
ZH R A S A il EZH2 WAL 0T MHC 1T (1
TP F T4, SEMHC I ik EK
EZH2 1 50 0] i BR T BRI B e i 2, $oR
CD4" Tk EL A I 7E A 5 MAPK S8 [ 78505 & & i
2y RO Y
43 YRR MR AR K

TEATC W k4B R fE, TME B R Gk
HIRHON A RS IR 5 B AR 2 e AN S g ik i 1)
KIS ) 22— A skt 5E ok, ATC
DX ek 0 S AR I AR S — AR A S G,
S RN . BT A R AR S5 - 2L AR
) RE DAL o A ELAH R0 2T Y FOIR
g X 98K, ATC PR EE hesse il A48 A= i Je
21t 356 o AA A O {75 e R I 0 S T L
/N TME 7 KA bR b R 4545 8 = 1E o

FEZ RO BE AN b, iR AH G B A i

(tumor-associated macrophage, TAM) #f )z & iIE
& ATC S ] I 28 A DMK AL, 23 [8) 20 )
Mrisn, TYMP*TAM7E ATC X3 55 BEgr 45, JF
55450 58 3 DR T 26 3k B T bk 2 40 i kI 5 D0 A
Koo X TAM HAERBHLIZE , 125 e X 3k
TSR G SR F R X ORGSR
NHAE ATC A S8 S TP DR e . i —2F
WESE R, GBI HIE TAM (98 AR #6 T
Z M E R AT ST, 3 32 A VA A i
R R R 2 S L ) VSIG4 TAM
S R B AR ATC 1) G i 1k 3 48 7 1 B ML AE
B8 VSIG4'TAM £ ATC %5 = FE = 28 M s v
FEAE, HIBEAGRI 04T 2 s 1 CDS
TR ARG AL, R A FLRR I AL 8
Bk, RIS, VSIGS B ]
i 2 B IR STAT3 A 5 19 SPP1 % 5%, ATl 3R
TAM 5 rp PR 40 i 22 18] (9 42 Moe ARl 48 7m
T “VSIG4-1Riff-SPP1” 1E Ky G i TME (1) 56
R S S i 0

b —IR T TAM BIFSE B &80, THP-11i
A= 1 M2 B I AR AR 493 (Y CCL20 RE 4TS ATC 4H
Jig i) IRAK-1/NF-kB1/2 {5 555 S %, MM ik
] P TR AR IF R CXCLS 433 . ATC 41 Jifg
AAE i {3 W CXCLS 25 i e, b
325U CXCLS 4855 THP-1 [ 5 20 i I 2 435 3 M2
FAY (LR PR R A S Y 5T

B e dn o ah , AT 4k 40 IS /E ATC TME
FI T REMEFE L RN AT 240 . 25 6] 55 S 4l oA
/N, SERPINE1 i £F 4 4l il 7 ATC X 38k 2 & &
£, HEEE 5 R R E A B U % VI
Ko XA AN S 5 ML R E I,
i3 1 SERPINE1-PLAUR 45 41 it B AE 4, 54
eI VE TAM BRI VE T, i — 25 ik ATC =
RV R RE R R

ST, ATC 98 I 5l e
RN TEASALIK S, MR T TAM ., AT 4
2 i S ARG - B i S0 A 5 B e ] 9 5 1Y)
TME 4= & &% . L) VSIG4*/TYMP*TAM Al SPP1
FHOCAT SRR S I 2%, F9RL T ATC
1 BE AR BRI AN SERY , O ) AT (1)
BRERYT IR ISRt TRy B S .
5 REESRE

2025 AE HUR BRI 11297 RS IE 2 B B
HEAL” 1 RS SR A, X T
RIS, I S m Lok r i Z R )
WWFARERETRSE, Tl KR s ok
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W b 57 AN BT BT, ) 4 A SR R T I 2 AL
IR, &% KU 20 2 5 97 RO PAR 1R 2R R ks 40
b, B RS PFA 2% 7 L £ o5 04 I R T 45 1
Ve FEMCEERE ., RS TSH H0HI 5 ms B Bk o,
TEIRTT RO B R KA . Sk
M, NS ZBTE “IBITREI" 5 iHRlD RAL
N AR AE T AT —E 225, SR AH ORI AT
Wt — 28— 54k . X TG B B RAIR-
DTC &, JAI7 AR H 355 MW . A OCHEIE R 2
TEEAWI R B8R, (I PR USRS IR 43 5 e
AMREFAE . RIS, B RGN 2
B CFEEIARYT” R A iRITERG PHRYT,
IETE IR RATEBUS N E R R R T W), A
YRR A IR T I AR

JEEEAA, Xt R AR 1 TA TR LE MG PR R BL
HlZ RS L . ATC 18 2 Je it 2 Hh 26 LA 5%
AR . ARSI R MR YIS 2
BUTI DR FIBRES , PR ia 7 A w5 H B T i
MEZERFTE Sl 13 SE W & €7 A ¢ P SX L NI
T BESTHR. TR R K shA VAL RS 1
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