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[ Abstract)
of patients with thyroid cancer. At present, multi-kinase inhibitors, surgery, particle implantation and other

The poor prognosis of refractory thyroid cancer is the critical factor affecting the survival

therapeutic methods are commonly used in clinical practice, which can improve the prognosis of patients to
some extent, but the overall efficacy is still unsatisfactory. In recent years, immunotherapy has shown high
efficacy, safety and reliability in the treatment of many tumors. In this article, the mechanism, current situ-

Ziik

ation, method and prospect of immunotherapy in patients with refractory thyroid cancer are presented.
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PRI ) SO0 A4 28 s | C O N 20 I R Gefi o L
FRIIE o A28 R G XA R Y 90% , SE T2 N B A 0
PSRBT NBU 70% " . TR R v 4k 280k Sy AL R
R BRI ( differentiated thyroid carcinoma, DTC) ,i#idFA e H
IRAFIE (thyroid stimulating hormone, TSH) #II&I7 A1 1 I4
IPAE T, BAE TR RAF . (B — AR HOR i i ikt
SR S 0 Ak e 7% NS P TIAIRATT , 18 VA 1 AR
S, DR R AT B RN RTIG PR LW 2 B
F157 ( multi-kinase inhibitors, MKI) . F-AR Jki FH A G T %
RSP OTE, AIE—E R b G B BT | (ER AT AL
ARNE, B, RPEEIRTTAE—LE & 1R 7 Th U T4 A
WEIIRCR ™ 5T R B IR T AT T ARG Y
I PR T S B0 R PRAFFT , R ERAS T — 23l > AR SCHE A B
PEIRSTTEMETR R HOR BRI 16 97 b 9 VR LR BUIR G977
%R LASRR

— R BRE R R R AR R e kiR AL

BB TIREE AR 5 g 4 A A R e IR R RS — R
FNAEY2EAT A B VIR AR . T 41 6 28 6 U5 0400 il 20 i
( myeloid-derived suppressor cells, MDSCs ) . JfJ8 #H 5 5 10 41
Ji2 ( tumor-associated macrophages, TAM ) F1 H #& 5% 14 ( natural

killer, NK) 4l 75 FHAR A 1) G 8 i o s 24 . T 4
fgs>>h CDA™ T il CD8" T #4ifid, CDA™ T 4l g b 99455 ¢4 T
A0 (regulatory T cells, Tregs) 56 fa 5 Bk &%  BEn] DU
YEFRFHLRS A G T 52 PR S e A2, SCRT LA R T 40 i A
S0 S S AR SRR 1 AT CD8T T A F Ak R
A FEPE T IR B 40 ( eytotoxic T lymphoeyte, CTL) , & ###0
AN RE S A ROV T, F5 3 M CD8” T 41 i A Y AR i i
AL PR AC, T DR R R TR AR AR R
9 MDSCs 7E R 2L 2 N A3 AR 58 119 G 82 400 1 49 11T, AN AT L
WD IE T AR IEREREHI S CD8™ T 4L Ak 15 77,
DTC [f278HE 15 MDSCs 2 UIAHE™ . TAM A M1 Fl M2 2
AL, M1 AL TAM B G e FEAE T, F2 230 ) g i & 2 s M2
BITE Gyl i iy BOR AR S M A T, FRDR s 1) & AR
W5 M1ATM2 BUE EE BRI A 5, TAM FEAN R 2R A FHCAR
P g rR IR 2 BE O ), 76 SR 494k H IR B9 (anaplastic thyroid
carcinoma, ATC) 3 BF im0 0 NK 400 B4 A 55 S hi ik
A EEH LA E G R (major histocompatibility complex,
MHC) 5388 50 58 A% Ko 40 I 9 ) 38 Boaia OCR , 76 IR B 92
WA P AR DA T . PR 40 M AT L o33l s e fie 2, 3-
W4 ( indoleamine 2 ,3-dioxygenase, 1DO) FIFjFI R EE2
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( prostaglandin E2, PGE2) 3] NK 2 it 7 T, 17 52 8 6
pERkR

WS R I, o fiE 72 G0 WE T LA Sl Fievdgs 1o & A= & g, g
B E S — R Ay G 2 i 0 5 R R 2 E AR R A G IR
P ) S b i AL 52 Z , S B A i 98 A R T MHC- 1
B E Bk e R PR A AR P8 TS & H EC KR 1 ( programmed
death ligand-1, PD-L1) FI B-Raf J5LJ7 3 K 22/ 95 58 1R 25 1A 4
fitf ( B-Raf proto-oncogene, serine/threonine kinase, BRAF) B
Fak i B MHC-1 (92 8T I mT DA il 67928 4 i
SR 08 HURR 98 240 M ) R RE T, B St o2 R R R 2 20
WKL AN IR, S5 — T, T 40 3 T ) R e A i AE T
FEH 1( programmed death-1, PD-1) FI1H bR I8 20 it 2% 1fii = 55
iKHY PD-LL 254  RIUGMHI CDA™ T 415t , iR V5 S CTL (1)
PR, A 0 P o R 0 B A R P R b iy W A
1 TR LD BRAFY 58748 5 HUR i (14 (2 28t i
KR DR , BRAF 1 _E 38 ] S B0 40 MU 32 11 PD-L1 5
FIBA TAM Hf M1/M2 HUAEL AR, DT R 2 e 8 7 A i A
BRIV P e B RO 1 S 92 A i PR 0k
I B o e 200 M B AR, ] S FROPR Mo ) 2 A e e 2 B B3
(K1,

— RRBENRRETT

BPEST Ik TR AT RO R [ s S R T iR
X —EETFB, RARIT RIS HUA A &M R RS
7 A A iR T IR B4 R SN SR T L 2 IR AR 07 1
TN THERE A GRS 1 i 18 3o 2 G 0 A B 12 | S B A S
71 (immune checkpoint inhibitors, ICIs) & HIK&I7 1  E WL

NK4H Hd

FERE 77 35 bR S8 B RIS S e 97 45 O T 21 IR A
B SRBEIRTT AR Stk e

LI Ak G B MY 7ok o 3k A S e A R i e
SRR A B R, 28 RS S 1 i A
BORSG TR MR S M A8 O BE 0 05, 7 11 iy ) R0 AR P 1 —Fb
IR S e R YT 3, A AR S AN T U FE A A 3 Fh
A PLEZ K ( chimeric antigen receptor, CAR) T 41 fly7
598 2 1 R B 40 B ( tumor-infiltrating lymphocytes, TILs)
IRY7 A NK 7%

(1) CAR T 4iMfiyy¥:, CAR T 4yt 2 A H IR T
RN B H BRER T MM T 4, (L R5—Fh e
g R S PR3 Je e 26 ) IRERCTS T A0 B 44 O CAR Y 93
T, Gt R A — 2L P 4 )5 P 10T S 2 RR R YRR T R
ZF I JE A 5 B I MIELC-1 ) 38 38 0 S B S ki,
ARMRFE A TSN . CAR i T 40 g I AN i85 MHC A9t
Ji 52 3o L B R AR M R S MRS , A4 1) AR K AR I B 1
JHEE SEE B 525 B S BUR) (Food and Drug Adminis-
tration, FDA) EZ4ILHfE T 2 AL ) CD19 19 CAR T 4 /L)y
543 90 IR EEL R R o R AR T B A T A
A0 la) 5 [ 43F 1 (intercellular adhesion molecule-1, ICAM-1)
FORBCE S ARG ERLE R 25568 BRAFY" 5848
FeHARBRAMASURAL R UIAR G ¥ ] ICAM-1 /) CAR T
AR 7 VR A TR B VA 9T 7 T B T RS SR . Min S
He NTEHE ICAM-1 BEPERIR Y ATC AR AR TEA BN
MEE TN A B I ATC MR SRS 61 20 i TR BOR A
AL ICAM-1 19 CAR T 401, 550 /R 7% CAR T 40 MU 7E

CD4* T4HHL

CD8* T4HHL

MDSCs

CD4* T4H M

E7%%3

B 1 HURME S R T A G e LI /R T5 18 . BRAF Dy B-Raf JFUR 5 K 22/ 95 & R 26 R, CTL b 40 il 35
P T KA, IDO SAWS|EE 2, 3- XU 4R , 1L 2 148 M/ 3, MDSCs A8 2% 0 I 410 ) 20 A, M1 M2 Sy Jhid A
KEREAMLAY 2 R, MHC  EEASURAER & 1, NK O [ 2R84, PD-1 9 B PR IPE T8 1 1, PD-L1
AR PEA AL TR TR 1, PGE2 ARTFIAREK E2, TNF AMEIRSERH T, P S22 F0m HR AR h S s o &
GRBEIE 1) PR A IR AR, RN RN ES Hh G 3 10 ol 41 FH B e AR T i
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IRAP ISR Y ATC 41 MR SR E A, B AT DA
SR ICAM-1 FRIB KA —B) ATC i3 40 s 43R 55 75 A
ICAM-1 R4 M, AT LA CAR T 48 7 25 iy S 48 i .
PR, PR PN S ) ICAM-1 A9 CAR T 4 M7 92 6 A V5 i 20
S 5ME ATC /N IR A B B R TE RVE . %3 T AREAIR
Jibged £ iy, 0 3 /N R AE 39T, LA PR Bo e T 40
FEMS PR AT ARG 2] Bk FURAE Sh AR R 50 E T
CAR T HUABYT L IITAL, B4 NS AR LA 58 5 1 3R
WIRE CAR T 4H MO 127 I PR B DR Mg 7 T %) iz FH

(2) TILs ¥897 . TILs V& Y7 2 F 8 20 41 rh BR S A 1
WU ARG T 20 M AR AR S 47 18 J5 AR P9 B — b ik
H AT TILs 7 32 76 W 99 B (0 20088 | 2L o v 38 B 1 YT i
Lu %PV —1 Z2 kM HUIR B 3L SR IE (papillary thyroid car-
cinoma, PTC) 548755 IR Byt 55 TILs 3006 (4 ¢ R 5
Xt 2kt PTC SE 1Y 7 Ao K RTBE XS Y €030 1F % 40
LU, R IAE DTC S5A% 58 28 32 04 kg v, Al A SCAR 40
27 (B AR D (HRUHT B R S50 TILs 19 35 36 N 34
FHAE SOV FR o M RE 8 e S 1 THU51) FR LR U g 4 I £
TILs S#ATIRYT , AT A2 FOR IR BB R T B

(3) NK 207, NK 40097 kBt X NK 240 il i 17
Wi LA HE I R AR A VE T, 5 CAR T 2R T IAAH L,
CAR-NK M2 5 BB AE Y bifE £, AHRREZHUAES
FRASHE/NEL ATC Jilis B kL, NK-92M1 4l i %+ ATC 41 i
AP, HONK 40X ATC Rl RS LAY A KA B A4
HIFER Y IR L NK 40k i A0 G 3 36 T 1 Xk 3 o
N E L

2. ICIs BILWR G710, SRl K 25 s A X B J ™ A e g3
S B RE I FYE RS [ B G pE i 52 Z R R P, e
2 0 i 30 e v R A SR RE A A S TR S S ki . PD-1
& B7-CD28 R BRAE B AR W A, 276 T 4L B 4
H A B AR (1 NK 40 263k o il i e s 3%
iK% PD-L1 1 PD-L2 5 T 40/ -9 PD-1 456, T A0t
ZARTWIIE 55> T 2B i, AT il T an i i R e,
IR FESS T 40 SC R fo s bl . 1CIs F 24 2 K. PD-1/
PD-L1 FIHT CTL AHIHT R 4( CTL associated antigen 4, CTLA-4)
btk

(1) PD-1 1 PD-L1, T3k, 1CIs 76 B KR AR /N
it S (R VAT T RIS L | HUAR i S B8 VAT A S 9t
FEFFREH, PD-L1 Y PH A 3635 5 WO iR 19 (=2 28 A 2 &
PR IEAHE, 5oL R AR TG 2 f A G, 5 BRAFY"
RAFEIEARSE2 s [l RS P BUE 34 1 DTC (radioiodine
refractory DTC, RAIR-DTC) i) % 4= % J& 5 BRAF'™" %725
FEREYVI LR, BT PD-1/PD-L1 £ £ i 8 B% A BE A
RAIR-DTC 4 J7 B9 5 # 5. Mehnert 251270 (4 #F 5% &8 755, FH
PD-1 FH 77 A 1 A BR 2R 5w B T4 ( FRTFR BB 5 pembrolizumab)
TEIT IR PTC K VR IR IEHLIRJE (follicular thyroid carcinoma,
FTC) & Y EAH RN 9% ,59% 1 SR E T A , 32% 11 1
FPHRHERE 6 A HF 12 4~ H M AFF (overall survival, 0S) %
S35 100%F1 90% IRYTRCR I WAL T2 B A . 53—
KT PD-1 F036i 5570347 [ IR BR PASTT ( spartalizumab ) 3697 42 15
W1 ATC BB IS A BT B SRR 19% , 58 2% N

% TR Bl g 12% ; 67 0S 1M 5.9 A BAR M
AR B LIRS R B8 PD-1/PD-L1 7E3E
AR AR B T TR T

(2) BPEAGA5 JSBE A MKI JAYT . ICIs AR R 2 R 2K
ALISREIMERT, 54 BRAF 58748 5 i 40 i A 1 90 A o s
K- PD-L1 9235, PD-L1 5 PD-1 454 Bt — 430 il fir
PRI RN, SRR R BRI L AR 4 /R MK 5 ICIs &
AT RESEIA T IR H R AR R —Fh B A A B, Gunda
SV ATC /N BURG B B2 10 52 06 % B, BRAF 41 1 51
PLX4720 FIHL PD-1/PD-L1 HUAAREE A 1657 7T v/ o8 4 A
PR /N BB AE 1% R, PLX4720 BEA 9T PD-1 41 (8R4 TF
PLX4720 BeA4¢ PD-L1 41, H. 2 M& 253U T4 B
PORHZRCR . Kollipara 570 4§38 T 1 Bl 2k L2 B
JAIT TSR F BRAF 4157 vemurafenib H B < i 3 i 1)
ATC B3 AL PD-1 HLHA nivolumab 167 20 1~ H 5, 1%
W BTG B AR RNG R IR 58 2 8 M . 59 — T3 ]2 MKT B¢
A PD-1 #IHIFEYT 12 ) ATC H 2 60 BB 2047 s | 7R 5
M MK B i#E i, % PD-1 Bt MKIL & H, 7T
1 4290 1) S8 550 43 B fi A 339 4 FE R TS B , §T PD-1 3
Hi 5 MKIBEATAYT AT RESE ATC B Sy Bk
WM R PD-1 IS MKLIRYF 6 ATC B3 4K
LR, HATRER AR ATC BFRIFINE SRR,

3. F RN R 1) Y s ARSI R F 1 (colony stimula-
ting factor-1, CSF-1)Fl CC Z&&afb I FHefK 2( CC chemokine
ligand 2, CCL2) 7 H MRS Hh R 35 K F-FH i, Wi 350 TAM
MFAZERE T . TAM 76 FFCAR RS 14 2 2 % Je A (Rl
H5FRME AR RIS A &, FFFIESE, (1 CSF-1
PO AT P R A B AL BT CSF-1 B CSF-1 52
& S CCL2 B CCL2 52 {438 % >f R i R UR g 1) % 26 K e
— A RIS R BT M, Wesolowski %‘5:34: R LE CSF-1R /Y
I pexidartinib -G 58 A2 BETAR YT S5 A O 191G R T b 3]
I, 3% MR E TR, 13% (M BT B, 34% 1Y
BRTERE ,45% 1 B E Bl J LAy 5% 1 s 3 TR e 5
BBRIICIE A, . CSF-1R BYFMHIF pexidartinib BEA 2 ELA
J7 ATC AT/ TAM i (BT S 2 AT R BTk

PENRER [ CD47 Je—Fh i A R AR A, 75— Lol 4N
e mm s w o Rk, D47 85T 5 B g B i B E
1 a( signal regulatory protein, Sirp-o) FY 45 G4l 5 41
MOAEWEVE . WF5T 2 B BHLINTE 4l i I 19 CD47 {55 1T LI i
FWE 2 NK 40 J2 CD8™ T 4R i i 38 > L 76/ R Al
ATC BRI Hi CD47 B v] LA 3E o8 B CD47 14 558 30 41
VEISAH58 ATC 20 21 [ g 40 1) 45 W A% 0 1, DAk 3]
BT ATC B H B S FESCE /N ATC AR/ )N | RS A
JEP TAM (1 PD-1 3k L, R T 5 CD47 HLiREX &
PD-1 $FIFIAE ATC JAT7 AT 7,

4R, IR S T R MR SR B BT Th i X — T
VIgE N L iRVN SRR o R L S A € G N TN ]
MR AENE 15T R R BE R % (medullary thyroid carcinoma,
MTC) fB 5 AR S VE S OB T o Bl JF JR A 36 97 16 300 e
TP R AR G T 30130 00 R0 5 1 AR 5 R 88 ¥ 7 M 3 1
AR B RS BR R SRR (H A 5 45 A B
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BRI TR — 2 v] LAZH & 1 B8 i o 220 R A R 9 AR 1
B KRR R AR T

S BRPEIRTT o U SN ST R A U A R R R
BT IR A DG IR FR BRBL , 3E AR P S 4 T £k B A ) R
SRR SR BDOF R TR AN —FhiR Y7 7 s, MTC £k
F043- W38 BT )R ( carcinoembryonic antigen, CEA) , PAHT CEA
PR A LAl RS 1 S 2 25 ) TE MTC AT Hh A VB TE 1 1E
FIHHE . Salaun %55 FE IR 16 RS M MTC IRY7 OBFE
KRB, HU CEA HE M JiU 5 8 77 A W] B Bl T A 1 0S M,
WEH S 22 BT RT  , TOHT S e 25 s e WU e R 7 Th &k
R e,

S BERRE

Rl 25 XA P PR g S 3 f B B B 9 19 R A D 92 36
AL i — PR | R R 2 1 iR T Jr ik C 2T IR
A I G I FH XA RO s R 3 I B T R RTRYT
SR ARG R LB IRE AR 7, A E LA KRR
Pt o PEIRTT BT 5T SR — D s MR B TS .
R s NI SR YT 5 MKT A I5EA R R | P 28 ¥ 1 JF
TR I AR R R M PP BRI g B 8 TR U I PR AT Y 1 B
IR BER 22 0 5257 vk BB OB MEIA 1 HOIR B i 8 3 i A=
TH IS RPN i R, 76 A B 1 A A7 0 s IR
BRI T A T B 2% 1,
b Y SR (bl e e LR UIEN

2 % X #t

[1] Lim H, Devesa SS, Sosa JA, et al. Trends in thyroid cancer inci-
dence and mortality in the United States, 1974-2013[]J]. JAMA,
2017, 317(13) . 1338-1348. DOI.:10.1001/jama.2017.2719.

[2] Durante C, Haddy N, Baudin E, et al. Long-term outcome of 444
patients with distant metastases from papillary and follicular thyroid
carcinoma; benefits and limits of radioiodine therapy[J]. J Clin
Endocrinol Metab, 2006, 91 (8) . 2892-2899. DOI: 10.1210/jc.
2005-2838.

[3] TR MOEARL  BEAE ORI 2R 0 AL O RIS SR [ 7] o

REE S50 T# 42K, 2014, 34(4): 327-330. DOI: 10.

3760/ cma.j.issn.2095-2848.2014.04.016.

Zhang Y], Lin YS, Liang J. Mechanism of dedifferentiation in dif-

ferentiated thyroid cancer [ J]. Chin J Nucl Med Mol Imaging,

2014, 34 (4). 327-330. DOL: 10. 3760/ cma. j. issn. 2095-2848.

2014.04.016.

Khalil DN, Smith EL, Brentjens RJ, et al. The future of cancer

treatment ; immunomodulation, CARs and combination immunother-

apy[J]. Nat Rev Clin Oncol, 2016, 13(6) : 394. DOI;10.1038/
nrclinone.2016.65.

[4

s

[5

[

French JD. Immunotherapy for advanced thyroid cancers—rationale,

current advances and future strategies [ J]. Nat Rev Endocrinol,

2020, 16(11): 629-641. DOI.10.1038/s41574-020-0398-9.

[6] Tanaka A, Sakaguchi S. Regulatory T cells in cancer immunotherapy
[J]. Cell Res, 2017, 27(1): 109-118. DOI: 10.1038/cr.2016.
151.

[7] Cunha LL, Morari EC, Guihen AC, et al. Infiltration of a mixture

of immune cells may be related to good prognosis in patients with

differentiated thyroid carcinoma[ J]. Clin Endocrinol ( Oxf), 2012,

77(6) : 918-925. DOI:10.1111/§.1365-2265.2012.04482.x.

[ 8] Edgington-Mitchell LE, Rautela J, Duivenvoorden HM, et al. Cys-
teine cathepsin activity suppresses osteoclastogenesis of myeloid-de-
rived suppressor cells in breast cancer[ J]. Oncotarget, 2015, 6
(29) : 27008-27022. DOI:10.18632/oncotarget.4714.

Angell TE, Lechner MG, Smith AM, et al. Circulating myeloid-de-

rived suppressor cells predict differentiated thyroid cancer diagnosis

and extent[ J]. Thyroid, 2016, 26(3): 381-389. DOI. 10.1089/

thy.2015.0289.

[10] Jung KY, Cho SW, Kim YA, et al. Cancers with higher density of
tumor-associated macrophages were associated with poor survival
rates[ J]. J Pathol Transl Med, 2015, 49(4) . 318-324. DOI. 10.
4132/jptm.2015.06.01.

[11] Park A, Lee Y, Kim MS, et al. Prostaglandin E2 secreted by thy-

roid cancer cells contributes to immune escape through the suppres-

—
N=)
[

sion of natural killer (NK) cell cytotoxicity and NK cell differentia-

tion[ J]. Front Immunol, 2018, 9. 1859. DOI: 10.3389/fimmu.

2018.01859.

Zhang GQ, Wei W], Song HJ, et al. Programmed cell death-ligand

1 overexpression in thyroid cancer [ J]. Endocr Pract, 2019, 25

(3):279-286. DOI:10.4158/EP-2018-0342.

Al-Abdallah A, Jahanbani I, Mehdawi H, et al. Down-regulation of

the human major histocompatibility complex class [ chain-related

gene A (MICA) and its receptor is mediated by microRNA-146b-

Sp and is a potential mechanism of immunoediting in papillary thy-

roid carcinomal[ J]. Exp Mol Pathol, 2020, 113 104379. DOI: 10.

1016/j.yexmp.2020.104379.

[14] Cunha LL, Marcello MA, Vassallo J, et al. Differentiated thyroid
carcinomas and their B7H1 shield [ J ]. Future Oncol, 2013, 9
(10) : 1417-1419. DOI.:10.2217/fon.13.89.

[15] Hua D, Sun J, Mao Y, et al. B7-H1 expression is associated with

[12

[

[13

[

expansion of regulatory T cells in colorectal carcinomal J]. World J
Gastroenterol, 2012, 18(9) : 971-978. DOI; 10.3748/wjg.v18.19.
971.
[16] Bastos AU, Oler G, Nozima BH, et al. BRAF V600E and decreased
NIS and TPO expression are associated with aggressiveness of a sub-
group of papillary thyroid microcarcinoma[ J]. Eur J Endocrinol , 2015,
173(4) ; 525-540. DOI;10.1530/ EJE-15-0254.
Angell TE, Lechner MG, Jang JK, et al. BRAF V60OE in papillary

thyroid carcinoma is associated with increased programmed death

[17

[

ligand 1 expression and suppressive immune cell infiltration [ J].
Thyroid, 2014, 24(9) : 1385-1393. DOI.10.1089/thy.2014.0134.

[ 18] June CH, O’Connor RS, Kawalekar OU, et al. CAR T cell immu-
notherapy for human cancer [ J]. Science, 2018, 359 (6382) .
1361-1365. DOI:10.1126/science.aar6711.

[19] Pehlivan KC, Duncan BB, Lee DW. CAR-T cell therapy for acute
lymphoblastic leukemia: transforming the treatment of relapsed and
refractory disease [ J]. Curr Hematol Malig Rep, 2018, 13(5):
396-406. DOI;10.1007/s11899-018-0470-x.

[20] Zhao Z, Chen Y, Francisco NM, et al. The application of CAR-T
cell therapy in hematological malignancies; advantages and challen-
ges[J]. Acta Pharm Sin B, 2018, 8(4) : 539-551. DOI;10.1016/
j.apsh.2018.03.001.

[21] Buitrago D, Keutgen XM, Crowley M, et al. Intercellular adhesion
molecule-1 (ICAM-1) is upregulated in aggressive papillary thyroid
carcinomal[ J]. Ann Surg Oncol, 2012, 19(3) ; 973-980. DOI; 10.
1245/510434-011-2029-0.

[22] Min IM, Shevlin E, Vedvyas Y, et al. CAR T therapy targeting



- 500 - THAER R F55 F A5 2% 2021 4F 8 5 41 55 8 ] Chin J Nucl Med Mol Imaging, Aug. 2021, Vol. 41, No. 8

ICAM-1 eliminates advanced human thyroid tumors[ J]. Clin Cancer
Res, 2017, 23(24); 7569-7583. DOI.10.1158/1078-0432.CCR-
17-2008.

[23] Lu Z, Zhang C, Sheng J, et al. T cell receptor B-chain repertoire
analysis reveals the association between neoantigens and tumour-in-
filtrating lymphocytes in multifocal papillary thyroid carcinomalJ].
Int J Cancer, 2017, 141(2) . 377-382. DOI:10.1002/ijc.30743.

[24] Zhu L, Li XJ, Kalimuthu S, et al. Natural killer cell ( NK-92MI) -
based therapy for pulmonary metastasis of anaplastic thyroid cancer
in a nude mouse model[ J]. Front Immunol, 2017, 8 816. DOI:
10.3389/fimmu.2017.00816.

[25] Riella LV, Paterson AM, Sharpe AH, et al. Role of the PD-1 path-
way in the immune response[ J]. Am J Transplant, 2012, 12(10) .
2575-2587. DOI:10.1111/j.1600-6143.2012.04224..x.

[26] Bai Y, Guo T, Huang X, et al. In papillary thyroid carcinoma, ex-
pression by immunohistochemistry of BRAF V600E, PD-L1, and
PD-1 is closely related[ J]. Virchows Arch, 2018, 472(5): 779-
787. DOI:10.1007/s00428-018-2357-6.

[27] Mehnert JM, Varga A, Brose MS, et al. Safety and antitumor activ-

[

ity of the anti-PD-1 antibody pembrolizumab in patients with ad-
vanced, PD-L1-positive papillary or follicular thyroid cancer[J].
BMC Cancer, 2019, 19 (1). 196. DOI. 10. 1186/s12885-019-
5380-3.

Capdevila J, Wirth L], Emst T, et al. PD-1 blockade in anaplastic
thyroid carcinomal J]. J Clin Oncol, 2020, 38(23) . 2620-2627.
DOI:10.1200/JC0O.19.02727.

Gunda V, Gigliotti B, Ndishabandi D, et al. Combinations of BRAF
inhibitor and anti-PD-1/PD-L1 antibody improve survival and tumour

[28

[l

[29

[

immunity in an immunocompetent model of orthotopic murine anaplastic
thyroid cancer[ J]. Br J Cancer, 2018, 119(10): 1223-1232. DOI: 10.
1038/541416-018-0296-2.

[30] Kollipara R, Schneider B, Radovich M, et al. Exceptional response

—

with immunotherapy in a patient with anaplastic thyroid cancer[ ] ].
Oncologist, 2017, 22(10) : 1149-1151. DOI; 10.1634/theoncolo-
gist.2017-0096.

[31] Iyer PC, Dadu R, Gule-Monroe M, et al. Salvage pembrolizumah

[

added to kinase inhibitor therapy for the treatment of anaplastic thy-

roid carcinoma[ J]. J Immunother Cancer, 2018, 6(1) : 68. DOI.;
10.1186/540425-018-0378-y.

[32] Gulubova MV, Ivanova KV. The expression of tumor-associated
macrophages and multinucleated giant cells in papillarythyroid car-
cinoma[ J]. Open Access Maced J Med Sci, 2019, 7(23) ; 3944-
3949. DOI;10.3889/0amjms.2019.715.

[33] Ryder M, Gild M, Hohl TM, et al. Genetic and pharmacological
targeting of CSF-1/CSF-1R inhibits tumor-associated macrophages
and impairs BRAF-induced thyroid cancer progression [ J]. PLoS
One, 2013, 8(1): e54302. DOI;10.1371/journal.pone.0054302.

[34] Wesolowski R, Sharma N, Reebel L, et al. Phase Ib study of the com-
bination of pexidartinib (PLX3397) , a CSF-IR inhibitor, and paclitax-
el in patients with advanced solid tumors[J]. Ther Adv Med Oncol,
2019, 11 1758835919854238. DOI:10.1177/1758835919854238.

[35] Lian S, Xie X, Lu Y, et al. Checkpoint CD47 function on tumor
metastasis and immune therapy[ J]. Onco Targets Ther, 2019, 12
9105-9114. DOI.10.2147/0TT.S220196.

[36] Schiirch CM, Roelli MA, Forster S, et al. Targeting CD47 in ana-
plastic thyroid carcinoma enhances tumor phagocytosis by macropha-
ges and is a promising therapeutic strategy[ J]. Thyroid, 2019, 29
(7):979-992. DOI;10.1089/thy.2018.0555.

[37] Bachleitner-Hofmann T, Friedl J, Hassler M, et al. Pilot trial of
autologous dendritic cells loaded with tumor lysate(s) from alloge-
neic tumor cell lines in patients with metastatic medullary thyroid
carcinoma[ J]. Oncol Rep, 2009, 21(6): 1585-1592. DOI; 10.
3892/0r_00000391.

[38] Kuwabara K, Nishishita T, Morishita M, et al. Results of a phase
I clinical study using dendritic cell vaccinations for thyroid cancer
[J]. Thyroid, 2007, 17 (1): 53-58. DOI: 10. 1089/thy. 2006.
0178.

[39] Salaun PY, Campion L, Bournaud C, et al. Phase Il trial of anti-
carcinoembryonic antigen pretargeted radioimmunotherapy in pro-
gressive metastatic medullary thyroid carcinoma; biomarker response
and survival improvement[ J]. J Nucl Med, 2012, 53(8) . 1185-
1192. DOI;10.2967/jnumed.111.101865.

(WA 1 391:2020-06-04)

- A - AEE - R

ATHRBRECEZRSUEXHLRZXNRANBREFHES

AR rp e PR e B IR SGHLAE | iR SO AR DB FER G R B0 I, 1738 R 3% 10 I HC AR A R P 2 545 5 1
TR 92 51 25 (B PE A 3t DCVE B R ) BT i A A B bt | OB %2 DA S it v SR (T v SO iR

Lo AR G s R 1

AT G 4530



