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4 6 ] AR 58(51,66) % ], TR JE 1477 (500 mg, LI, AR 1K) 3697 3(2,4) A5 47 F-
FDG PET/CT 5% CT Wil ¥t (TL) , B 7EASTBTA B e 37 B 00 P& 13097, 3 M AJE
FAFF-FDG PET/CT 5 CT Wil TL, 457 M1 4~ 8 JRGI PR BRER 25 19 (Tg) K AR MRER 3 11 5t
R (TgAb) , WLEE Tg KL, A7 IR R AT Wilcoxon 5 S FkMGH: . &R 7 f pmDTC B
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[ Abstract] Objective To evaluate the efficacy of apatinib combined with 'l therapy for progres-
sive metastatic differentiated thyroid cancer (pmDTC). Methods Seven patients (1 male, 6 females, age:
58(51,66) years) with pmDTC in Nanjing First Hospital between November 2017 and February 2022 were
enrolled. Patients received oral apatinib 500 mg once daily. The effect of apatinib on differentiated thyroid
cancer were evaluated by using *F-FDG PET/CT or CT at 3(2,4) months after the treatment. Then in the
state of continuous administration of apatinib, "'I therapy was initiated. *F-FDG PET/CT or CT was per-
formed at 3 months after apatinib combined with "'I therapy to evaluate the response. Both thyroglobulin
(Tg) and Tg antibody levels were monitored every 4 to 8 weeks after the treatment. Wilcoxon signed-rank
test was used for data analysis. Results Five patients achieved partial response after 3(2,4) months of ap-
atinib treatment and two patients had progressive disease. The disease control rate and objective response
rate were both 5/7. Five patients achieved partial response and two patients were in stable disease after apa-
tinib combined with "*'I therapy for 2(1,2) times, with disease control rate and objective response rate of 7/
7 and 5/7, respectively. The Tg level declined from 8 644(2 504,16 300) pg/L (baseline) to 143(7,3 574) pe/L
(z=-2.37, P=0.018) after apatinib combined with "*'I therapy. In addition, one patient had a significant
increase in "' uptake in the tumor lesions after long-term treatment with apatinib. Conclusions Apatinib
has obvious anti-tumor effects and high objective response rate is observed after apatinib treatment in pa-
tients with pmDTC. The anti-tumor effects are more prominent after combined with *'I therapy. Long-term
treatment with apatinib may alter the tumor microenvironment to induce differentiation and increase iodine
uptake in tumor lesions, which need to be further studied.
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MEAFR , R A R 2 LT}, 2 o Sk i
EMERIR Y 5. 1% R A EE IR Y 319, VIR
PRI AT 2 S B, 2D BB A Y FAR R (differ-
entiated thyroid cancer, DTC) #fjiZ i B & 1) 12 %
BB R0, WG M 22, X 4 (B 3 AT AR D
FRA) R 0 TC I B T, ARDE M T IR YT g 45 B
TR BT AN W R O, A T 5 T TR TR R 41D ) 7R
(tyrosine kinase inhibitor, TKI) J& 77w R MEE . 5
Hb, PULIR YT U R BRI | A BRI R
Thiss al GBI bR HE R, A R T2 R
DTC R8T WA, AL ] RE A Sy fifr e A o ' 1 53F
LA BUR AT i X SOHR 2 SR e Rtk
DTC ( progressive metastatic DTC, pmDTC) /47 1Y
KA

FRFE F R AR 25 Wy BT A e, 52 )
WA N A K I F 32 4R (vascular endothelial
growth factor receptor, VEGFR) | I/ M HEA K H -+
ZAK (platelet-derived growth factor receptor, PDGFR) ,
WE5E WA, BT A g vl 2 < JRe 1 Ry vl e S0 7 72
PERLYE I M DTC (radioactive iodine-refractory DTC,
RAIR-DTC ) FJCHE J A A7 S A A A7 0 TR

B R PR BT WA R e ] TR/ 0 ke R RS 1
DTC &7 {2 HATEE W BT e Xt pmDTC J7 3%
TS ARSI TE RIS . ASBESE B 7R 25 PEAlk BT
FrJRIA T X pmDTC M7 RORI%E 4

BRERHE

LAFFER R A8 i F 5T 20— BE e 1 2
Z R H AL (S KY20210628-05) . FT A A
FTEA L HT w4 FBIE 5 (8 AH DG B K UK | I %
FAERIES, AR (DR =18 2 TERIAIR;
(2) CATEFRBRDIBR A 2 S50k L 253 4R 1 DTC
B (3) BRTEARIESZ TKI B IRV (4) 2 14
AT 2R B SRS SN R E (response evalu-
ation criteria in solid tumors, RECIST) 1.1 Z3K 845
558 4 2% f# ( complete response, CR) . #4128 fift
(partial response, PR) . %% % f2 & (stable disease,
SD) s iFE i (progressive disease, PD) ¥ 14 1l
K (disease control rate, DCR) F17% WL 2% fi# % ( objec-
tive response rate, ORR) %% ; (5) fiikiiar 12 1~ H W
LRSI (50 PD,

LA 2017 4F 11 H 2 2022 4F 2 H pg i 4R
— RGBT BIERE L H 1B, L6 B, A 58
(51,66) % ], Hor HUR AR FL Sk R ( papillary thyroid
carcinoma, PTC) 2 VIREER N YR RN ) ( follicular
thyroid carcinoma, FTC) 4 {4 {857 PTC FTC 1 4,
BARIGRFFE L 1,

2RI TR BITROEI (1) TEHE LRI
F1F-FDG ( g BUUL 22 R I o R0 R A IR
A)) PET/CT (I 52 B 7 BHE A FR 2 7l uMI780

R 1T BIERENE e REE AR AR 8 B I PR

9 18] Tg K- (ng/L) TL 5 K% (cm)
o PESI ARER (%) LR TNM 43441
s ik gl AT FL Hzle A
1 % 64 FTC T1bNOM1 8 644 887 6 1.5 1.2 0.6
4.4 2.9 0.5
2 kg 69 FTC T3bNOMI 12 470 3 346 8 5.4 3.8 2.1
3 7 68 FTC TxNOM1 4 581 4 341 2 448 6.0 4.1 4.0
4.9 3.4 3.3
1.3 0.7 0.6
1.4 0.7 0.6
4 7 51 FTC T4aNxM1 74 465 4 439 4700 13.5 9.0 9.0
42 4.0 4.0
7.0 3.5 3.1
2.9 1.9¢ 1.6°
2.8 2.2 2.1
5 & 58 PTC FTC T1LNOMI 20 130 24 480 9123 2.1 2.1 2.0
22 3.0 2.0
6 e 38 PTC T1bN1aMI 427 599 143 1.7 2.4 1.8
7 i 50 PTC T3N1aM1 48 5 1 1.1 0.7 0.6

T FTC 2 HAR RIS , PTC S AR NIRFLSANRE , T o HURIREREE A, TL 30 kb s TL AL BARYON A ES 10 B ZEMIESe 1 (i
1) e (e 2) , 208 I T M K B Al 22 il R 3) , ZE M35 5~ 9 Fir (HIRR FFAE 22 000 P9 3L X0k B 285 | Ze 00 kg B (3 441
4) AN 4 B AR Ot 5) AN 2 B Ol 6) ATl sl 7) 5 BT JERy7 G, BT JE B4 P L YaYT IR, < TL itk

45, B AR
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#1) 5f CT( £ [F Siemens Somatom Definition Flash XX
U8 CT) KA PEAR e RS AL 4T Ga- 30 [ LAG & BE H &
FiR- - KA Ik -D-1i 2 R-N6- ([ [ 4, 7-X (R 3 ) -
1,4,7-=W-1-3% ] 23] ) -L-# 202 | ( Cyclo[ L-argi-
nylglycyl-L-a-aspartyl-D-tyrosyl-N6-( [ [ 4, 7-bis ( car-
boxymethyl ) -1, 4, 7-triazonan-1-yl ] acetyl ] ) -L-lysyl | ,
NODAGA-RGD, ; f#[E ABX /A ) PET/CT A% T4k
Jifeied B A 00 A8 1 B 5 49 93l 3+ Roche Cobas €602
4= FH B e T 2 B AER: ARCHITECT 12000 4=
H e o3 A ) A i 2 FHIR R B3R 2R 1 (thyroglobu-
lin, Tg; IEH %N 3.5~77.00 pg/L) M Tg Hifk
(Tg antibody, TgAb; IEH# Z% A5/ . <4 110 U/L)
(2) 44T B3 W R IR BT A 5 JE R (VT 5 fe B I
25 BRZA 1) 500 mg, IR, 85K 1K, HEAGE
it 52 25915 | BN R 357 (adverse event, AE) , B
MR IEIR YT 3(2,4) N HJE1T®F-FDG PET/CT 5
CT ¥4, #E17 RECIST1.1 1Ak, 15 5 3 £E K 4
FE A kL (target lesions, TL) 4 /NR Bl J5 78 i
AR JE AN B WG YT T, B 6~ 12 A~ A AT TR
57, PR T R AR A 38 BRI 2% & (American
Thyroid Association, ATA) DTC ¥ & 48 /5 ¥E 17
SERE T IRV VR (R ARRR R 2 R A B
INH])5.55~9.25 GBq/¥K, B IRIT IR 3 KT
S B AR A AR L . BTBA R JE A IR YT
J& 3 AT AG 2K A (B F-FDG PET/CT B CT) , it
17 RECIST1.1 ¥4 1158 5 B 4K P e TL [\ L
iR IR 2 B PD SR e kS B A
AE AR S [ [ R RE AT UL AE PP A5 4.0
AT H AN, IRIT I A 4 ~ 8 AR Tg.
TgAb , 4IFERTIRS JEIRIT 3(2,4) A Ja KB e
BAPTIRIT 2(1,2) KA, THE 5L A AH ELAY Ty

TR,

3.4 b B SR IBM SPSS 26.0 # A 43#r
Bl ARIER TR B L M(Q,,Q;) FR,
SHETFET JAITIE ) TL Tg 17 Wilcoxon £45 5 B A6 56
FeEi 225, P<0.05 WESA G5 XL,

# =X

LIS 2 PR fh . 7 1] pmDTC H 3 TgAb 254 BA
PE, K2R Tg i 8 644(2 504,16 300) pe/L, BuifEs e
7 3(2,4) M HJA T FREE 3 346(743,4 390) pe/L
(2=-1.35,P=0.176) ; Horfr 2 ] 835 Tg 7+, 5 #
Tg FRE(FE2), BIERERECE T IAIT 2(1,2) U5, Tg
FREZE 143(7,3 574) pg/L(z=-2.37,P=0.018),7 {i| }
FHIRGIRIT G Tg NRERBEIL 86% (K 2)

2.3EF RECISTL.1 PR EAl . BTaEs Je 3697
T 7 1] 5 % Ga-NODAGA-RGD, 1% 2 BH % (
1), 7HIEFLPA 16 4> TL(E 1), B EIR
37 3(2,4) A, TL e k42 2.7(1.7,3.6) ¢m, /)N
T KT 2.9(1.7,5.0) em (2=-2.59,P =
0.010) ;7 il 5 )3k PR,2 #4]>5 PD,DCR % ORR
Bk 57, BIIAE EBCA L IRYY 2(1,2) WA, TL
BARAEH 2.1(0.6,32) cm, B/ NFIETTFHT (2=-3.4,
P=0.001) ;5 ffl f &1k PR, 2 il f % 4 SD,DCR K&
ORR 435k 7/7 M1 5/7 (3 2), 7 #ilH 6 #i TL )
FDG R &, 2l e B4 2 1 IRy T R AR B
R, BT R BRAR AR LR 2, 51k PN
BT A B WAR R, 6 B fBE A Lk Y HR ;1
FTC fBE AL AL (A ZEBT A JE AN (B BRI
T, R IRYT IR R R AR RE R R R (&1 3)

3.4, 7 BIEFE R AEEDT I TE] 2 19(18,
31)AA IER 10~ 524 F o741 8 35 78 BT A Jé

R2 BT EIE S LVRYT BRI B B IR s £ (Y 2

FOL s N BRI B 2 7 IR W SR A VT
F5 o ORK (GBq) Te PR TLAUNE  PROE Te FEER  TLAUNE  SPROE
1 4 33.30 90% 31% PR 100% 81% PR
2 2 16.65 73% 30% PR 100% 61% PR
3 1 7.40 52% 35% PR 47% 37% PR
4 2 16.65 94% 32% PR 94% 35% PR
5 2 16.65 +22%" +36%* PD 55% 7% SD
6 1 5.55 +40%* +41%* PD 67% +6%"* SD
7 1 13.32 90% 36% PR 98% 45% PR

& BT R IRYT R R 500 mg/d, 1 R/d; PD MBI, PR N8548, SD Pk , T o FARBREREE (1, TL W # kL s Fon TH

ETEN
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B 1 HURBREHLRE (FTC) B (L ,68 2 M 3) ® Ga-FF [ LHE Bk H 2R - L-o- R BE-D-BE ZRR-N6- ([ [4,7- TR HE)-1,4,7-= k-
135 ] B3 ] ) -L- #5182 ] (NODAGA-RGD, ) PET/CT EUR (i mikl) o 1A ZEUR M-EH A kL 1B, T, HERFE R AL 1C 22 I HE RS AL 5678
Sk BAZF U A , B R L A E B OV B ERER R (T SR P I TIRYE B2 FTC B (&,64 %% 00 1) IR iiE
AR, 24 S F-FDG PET/CT B (#i3km WA AU ZEMIME TS AT IES 10 B 6 Rk s2B. Bl Je kY7 5 * F-FDG PET/CT 7% -
IREGL (TL; 573578 ) ) 28k 2C. BT RIS 2 L 18975 S F-FDG PET/CT 7% TL(#isk7R ) 284k 2D. a8 3697 545 1 P 1AV IR 28 i,
A LARER HR R 3 (L0 36R ) e SRk (IR ST R/R ) A 10 BBkl (PR R) MR EFERAL (BT R ) Bt

WITEIMEL AR, Bi A AE ¥ 1~3 9, RS
WA G 4 AR S EH A R F 4 (serious ad-
verse event, SAE) ., & W AE & F 8 5K &M
(hand-food-skin reaction, HFSR) . & IfilJ& 8¢ = A1 1K
FIPR il BRERFR | B T 2 55 B SE 1R 97 Jm ml 93
Bisk &t AE, BTiaE e A LRI e A g
Z I3 Rl 3 LT AE,

o

150 pmDTC e 20 i 222 i 2% oA , e 2% Bkt

e, B4 K B RAIR-DTC, % Hil5 A K, F 32
AR 3~5 4R 3 DTC B Il K2R
o EEM, FTC J& BB MR, RA R R
Y, 5 KAWL G SO GRS ABIFSE 7 6] pmDTC
BFE A 5 BIFTE FTC,

Jifr e ZHZURT A 10 A8 A B PR AR R R 1Y G
FRERY . AWTIRAE , TR R ER A 2 il A N B AR
£ [HF (vascular endothelial growth factor, VEGF) 3
BB AR IR A Y . ABFSE 7 Bl E Ga-
NODAGA-RGD, A% 35 FH 14 , $& 7= A7 7 Ji 98 9 A= 1
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3 HURARIEIERAE (FTC) B3 (L ,51 % 59wt 4) Bl 25 e
AP AT IR S BARIE . A BTN R IRT R 1 kPG
ISP 28 BARR AR HURIR 5% (57 kR sBAE 2 kP TR
7G4 B WARIEL P UL 22 M TR | 2 0030 53 i 26 00 9 2L Xk
LA L AR G AR R AL AR B B B ( 3k )

N TKUIRIT R TikeE . HRtEEER 549
B IR (Food and Drug Administration, FDA) E. 4t #E
FhAEE R e FHTFIRYT RAIR-DTC, HAREHE:
JEFRAFH) PR RETE ik 64.8% 0 Bl s B 2
—FE A TKI, A M VEGFR \PDGFR, R %f
VEGFR2 45 15 BE i B vE /R Y A it 45 1
TESE, BT JE o0 24 B FLIBE A T A 97 nl Bt i g 134
58 ,5/7 BB K3 PR,DCR 15 7/7,

“F-FDG PET/CT ©4%) &z T DTC RJ5 &
K RN B b (12 W L TS B 1) 245 107 RTA
FDG Rkl 3 BAR 280 R b $ R
g A AR AT 6 41 TL B FDG AR5
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Vo e . A0 A7 1 ] FTC 583 78 bl 45 Je 1k
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/B[R] [ %% 32 4K ( Na/T symporter, NIS) i1k, #2
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FEIRIT I 7 Bl E B T 1~3 90 AE, H
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