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RS BE 4532 2 1 IRYT Y 140 19 DTC AL B 4 [ 55 51 4 e 89 il 47 #4 51(14,82) & 1 %i k), R
PP TIRIT AR, 438 RATR ZH(84 1) Tl RAT JAITA L (RATE) 41 (56 i) . RWIIMSLAEA ¢ K5 |
Mann-Whitney U K6 X* A6 oA 2 4 B 3 19 — i TR R B-Raf B 3 R 22/ 90 & R 26 1 18
( BRAF) V™" Fnsityhr [ )2 % it 2hF (TERTp ) 2848, R 2 B % logistic 111343477 RAIR 5% 1
K, &R RAIR 415 RAIE AR AF#E =55 & MR KR RAT SR & R RE A0 RAiHIR
JRERTE [ (pre-Tg) 22 FIH Biit2 75 L (X H.7.78 9.03,1 {8 2.44~2.74,2=-3.92, 1} P<0.05) , RAIR
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[ Abstract] Objective To investigate the risk factors and prognostic indicators of radioactive iodide
refractory (RAIR) in differentiated thyroid cancer (DTC) with distant metastasis (DM). Methods From
January 2007 to November 2023, 140 DM-DTC patients who received *'I therapy in JiangYuan Hospital Af-
filiated to Jiangsu Institute of Nuclear Medicine were retrospectively conducted. According to the effect of *'1
treatment, 84 cases in the RAIR group and 56 cases in the radioactive iodide efficient (RAIE) group were
finally included. The general clinical data, B-Raf proto-oncogene, serine/threonine kinase ( BRAF )"
and telomerase reverse transcriptase promoter (TERTp) mutations were compared between the two groups by
independent-sample ¢ test, Mann-Whitney U test and X* test. Multiple logistic regression was used to analyze
the influencing factors of RAIR. Results There were significant differences between the RAIR group and
the RAIE group in age, age =55 years, tumor maximum diameter, cumulative dose of radioactive iodide,
type of metastasis and preoperative thyroglobulin ( pre-Tg) (X values; 7.78 and 9.03, ¢ values: 2.44-—
2.74, z=-3.92, all P<0.05). The TERTp mutation rate in RAIR group was 39.39% (26/66) , which was
significantly higher than that in RAIE group (2.17%(1/46) ; X*=20.97, P<0.001). The BRAF'*" muta-
tion rate was 41.79% (28/67) in the RAIR group and 40.00% (20/50) in the RAIE group, with no signifi-
cant difference (X*=0.04, P=0.846). Logistic regression analysis found that high pre-Tg level and TERTp
mutation were independent risk factors for RAIR occurrence. Conclusion TERTp mutation and high pre-Tg
level are independent risk factors for RAIR occurrence, and they may be potential indicators for predicting
RAIR.
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K2 10% 53 H AR B9 ( differentiated thyroid
cancer, DTC) [ B A = E AR ZE N, FLRRE N
TV kB 45 % B2 RN A %% B2 ((distant metastases,
DM) ' M A DM S5 L A A S A 2 i
X EREAGEET AR, IF H i T8 = B B
fiE ST, A4 % 0t B ( radioactive iodide, RAI) &
FY TGN, AT REfE Ko A=t o B, SR & B RAT
MEVA (RAI refractory, RAIR) DTC A B Tl & 1897 5
%R A LE RALIRYT

FRR iR Bk 25 1 ( thyroglobulin, Tg) J&— F i B
ARIRDEL 20 10 o W6 OB 26 1, I3 T A7 BT FU
DTC RJGE &P, SR, AHT Tg ( preoperative Tg,
pre-Tg) i) 12 Wt (ELATS 77 72 41, B-Raf J5U 2k
24/ 953 5 IR 2 I ¥ ( B-Raf proto-oncogene, serine/
threonine kinase, BRAF) Y Rk fiff [z % S it i 5l
¥ (telomerase reverse transcriptase promoter, TERTp)
RAFCYAESE S DM B AR PR L LR RAIR %5 1)
FHOGH AR I 26 5% AP i B2 3k — 25 WF 5 3iF 55 A 4
J7o ARG B 43 B 22501 3R T ) DM-DTC
LRV RAIR B AH G 16 16 8 3R, B 1 700 7% A
RAIR By 7] ek, Sl Bl R 2 1697 % .

AR EFE

LAFFER R, ABESE B 2007 4F 1 H
2 2023 4F 11 H RV S5 1 B A F5E i i e V5
B2 52 V' 1IAITHY DM-DTC R 143 ], e A
PATR AR bR e B 583 - (1) A7 BRI ) BR R S0k
SYIBRAR JREIEYY DTC; (2) A DM; (3) B/ 1T
1 RPTIRYT  (4) RUGRYT RV B R T 6 S H [ H:
W 3 B R E BE VT A 6 S H HE R TR E
B4 5 H1H ( whole-body scan, WBS) #&7x DM 44
SRR AADTTE ] o HEBRBRE: (1) JoE WIBEDS,
BRZ R T A TORE; (2) Hot)™ F e sk
e B 5 (3) SRR AU B 5 (4) IVE Tg $t
14 ( Tg antibody, TgAb)>115 kU/L, DM i€ J7 1=
FU4% CT . °'T 2P WBS (diagnostic WBS, Dx-WBS)
AP IGYT Ji WBS ( post-treatment WBS, Rx-WBS) &
FAIREARG A, PR E COIAR)E 6 AW, H
FAWIE U WBS KB DM AR B
BITIE 3 A R BIABERE U5 10 4, 2 140 14
BEFFE ADLSAE, B 51 41 2 89 i, 4R 51
(14,82) %, HRfE 2015 4 [ HUR AR PR 22 (American
Thyroid Association, ATA) 3§ B & Rx-WBS, J| Wi &%

R TR BILER R, K 28 % 73 RAIR 20 (84 f41]) Fl
RAL JAJF AR ( RAL efficient, RAIE) 2 (56 ) , 4%
WFFEEAG /R E R E ) A I 2295048 5 B2
e I (s T < i S A RS g 1 A | AR (i =
YLK202322) , A A BEEEZAIERIES,
20T 5 S, A [A]— S0 2 i I Ak
K6k (XA N FHi 1 Roche Cobas e 602) X i #E4T
Iy A 2, 0 H AL 45 {2 AR BRER [ thyroid stimu-
lating hormone , TSH; 1IEH# 2% EYLHI( FF) : 0.27~
420 mU/L],Tg(1.4~78.0 pg/L), TgAb(0~115 kU/L),
BRI RTTARBLR & 4~ 6 JR, 45 1k IR H BR AR
s A e R R v 3 8], f TSH ZKF- 75 22 30 mU/L
Ph b JRY7 AT B R R A 3 AL 1T R R
# TSH Tg . TgAb Ifil/ R & KL B D fig  H AR 55
PR AR T O R SRR M CT B I A
TS NG R T AR B R D R
2 g CT,*F-FDG PET/CT .RAI 34 B 44
8 A5 A I R Te(stimulated Tg, sTg) (155 Z27E
HURIRER 3 J8 5 ) AKFHIWr DM, & ok H iR & ok
3.70~5.55 GBq,iRYT HTHARA DM B HIRFE R 5.5~
7.40 GBq, "' TIBYTJa o 3 %, 10 R FROIR IR A 5 20 e
HURBRZ R JRITIE 28 7 RiEfT Rx-WBS, R 4% Fifi
Via] L7527 (A0 Ty TgAb TSH %5 ) M SAR A4 A
(hn B 75 Dx-WBS ® F-FDG PET/CT . & 414
85 SRS B AP B E R S UGERE TIRYT
PR TIRITI sTg SEIK IR sTg #H47
P, MG AR 3 M e (1) sTg TR >20%; (2)
sTg e (T B0 T [ 20% LA ) 5 (3) sTg FF&E>
20% , FEBEUTES SRS, P IATT Bk A g 1 i mk
MEVEYE. RAIR B2 WibRifE. (1) F R AE7E B IR Rx-
WBS F IR ; (2) A R Y Dy g vk 3% B 1 h 8
W AR 7 5 (3) TR AT e A kARl AR 43 5 7% AT
AR, Hol %k “F-FDG PET/CT.CT =% MRI % H;
a2 T B R s (4) B B A 7E 2 P L IRYY
Jo R ALRE I EATTE 1 AF P L B0 1
LA A B W G IR Rk Te R L
1) RAIE BI2WibR iRy ™1 454 CT R R &
okt B R TS O TSH M IS Te K F 1 pe/L
FALTE sTg KT 2 we/L BIUCAHIAA, ' T 454 CT 2
TN R SO AR /N Tg KO BRAR, $2 7R el st
BURRE . RAIR f& 6 A &R 73 M B 45 T R 2 4 10
PR bR B KA Bk L 45 e R L 2 kb Pk
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(48 FBR B N T B A7 A 2 A b s k) U IR AMR
A0 DM #07 ATA XU 432 R RBAYT & %
A pre-Tg BRAF'™" K TERTp A H M ,

3. BRAFY™" 1 TERTp 248k, XF F AR FI17
T 28 ] 20 Jf 2% & ¥ (fine-needle aspiration cytolo-
gy, FNAC) Wy, L9 I RE 5t R FH 45 07 56 A 4 5=
PEDSEE  PCR KRN JE R 2848 WAEAR BT ARAT 2
SR R, AR SO BRI o 9o e %) Ay 0 38 2 2 for-
malin fixed paraffin embedded, FFPE) , #i{7] & (JE[]
A Wy s 2 R L By AT BR S R ) Uk B P R R
DNA, UtfERY DNA ] TERTp 51#13E47 PCR 9714 .
F#EBI ¥ . 5'-ATCATGGCCCCTCCCTCGGGTTACC-
3" FE5 4.5 -AGGGCTTCCCACGTGCGCAGCAGGA-
3'c H PCR P#palififin & 4 TAEY TR ( 1)
ety AT RN | ] glif, I B bt R AE YR ey
BRRAF ST, A BRAFY™ 58 245 K6 ] X 51
& (EICAEE Y e 2R A A R A F] ) i 47728
ot PCR A, 9™ 3B Bt — 95 °C 5 min; frBc—.95 C
25 5,64 °C 20 5,72 °C 20 s, 15 MEH; BB =.93 C
25 5,60 °C 355,72 °C 20 s,31 MER, TEH B = 60 °C
A SR R 37¢ Y K (carboxyfluorescein, FAM) il VIC
(REGEOTOCEA)HES.

4.5 43 1. SR FH IBM SPSS 26.0 %447
Gttt fFE IR E R ERDL x5 TR,
AFFEIES/ AR E R TRLL M(Q,,Q,) Fmm, 4
() F AR I PRI ST FEAS ¢ 4G 50 5L Mann-Whitney U £
55 s e PEROR LUIUE (A 43 bb ) 3R, L) R
X KBy Fisher S UIMERIL . XTRE R 254
it LR T 2 & logistic BIHSMT, P<
0.05 H2ZEFAGIFE XL,

# X

LABRF IR (2 1), RAIR 4UBH IR
T RAIE 4H(2=-3.92,P<0.001) , H RAIR ZH4F{% =
55 SEREI T £ T RAIE 40 (X*=9.03,P=0.003) ,
RAIR 4LIML7E pre-Tg 7K-F-1m T RAIE 4 (1=2.74,P=
0.007) ,2 ZH i e K A2 RAL R BGH i Fe fE 2
EFHGIFE L (1 {H:2.69.2.44, X*=7.78,P
18:0.008 .0.016 .,0.005) , 2 L AIHES] G FE2E R 2
FE ASK N TN o/ U NSEAE i % g S I At AN
ATA RSN E2E S TG 77 L (X {1:0.49~5.92,
¥/ P>0.05), RAIR 41 TERTp % 725 % Jy 39.39%
(26/66) , i EF RAIE 4H(2.17%,1/46; X* =20.97,
P<0.001) ; €8 ¥4 C228T, K & P C250T %€ 7%
RAIR 41 F1 RAIE 20 BRAF " 58748 K g 41.79% ( 28/
67) Fl140.00% (20/50) , 25 7 TE 1243 L (X* =0.04,
P=0.846) ,

2. RAIR Wfal &R . Z R logistic [R5 Hr
H— KB, pre-Tg = K F [ FL{H Eb (odds ratio,
OR)=1.003,95% CI: 1.000~1.006, P =0.042] #l
TERTp K748 (OR=8.442x10"", 95% CI; 8.442x107° ~
8.442x 107, P<0.001) & RAIR Ay 20 7 f& & K &
RAIR 4147 65 i i & ¥4 T BRAFY™ Il TERTp
RAE L, Hrh W 5848 15 4] (23.08% ) ; RAIE
A 45 B BRI T BRAFY Fl TERTp %€ 78
TEOL, PRI RS 1 (2.22%) ,2 025 A Siit#
B (X*=9.30,P=0.002) , RAIR £H Fitii)5 9 1a] FE =
4 B, ¥ TERTp 2748, H vh 2 3] [a] i 4% 7
BRAFF1 TERTp 28748 ; 7€ 15 ] 2 A~ P #5 5848
BE P 1 BRI, RAIR B35 4% IR

R 1 ARIHZAL L 05308 FFUIR B B LR LU [ s 5 M(Q,, Q,) 5L ]
- il AR A4 JREERT pmimgore S pro-Tg JRAMZAL  ATA KU 432
Ho [
B4 (B 55 =55y Ak wik (em) 2w (wl) B Om b
RAIR4 84 33 51 55(45,65) 40 44 63 21 3.17+1.67 27 57 397.89+687.97 53 31 3 24 57
RAIEZL 56 18 38 40(30,55) 41 15 45 11 240£155 25 31 117.06x166.09 32 24 3 18 35
g 0.74 -3.92¢ 9.03 0.55 2.69" 2.25 2.74 0.49 0.54
P e 0.390 <0.001 0.003 0.460 0.008 0.134 0.007 0.480 0.764
- WL R R H AL FERE TR T BRAFYOWEZeAs  TERTp 5848 RAT 2 F)
H |
n>5 <5 REH/ARM W e Kl R S 2% ORM R 7w ORA (MBq)
RAIR#4 84 33 42 9 54 7 22 1 40 28 39 17 26 40 18 17718.93x11 195.09
RAIEZ] 56 32 21 3 45 5 6 0 16 20 30 6 1 45 10 13584.18+7 160.61
oL oAl 3.33 5.92 7.78 0.04 20.97 2.44"
PH 0.068 0.115 0.005 0.846 <0.001 0.016

TN 2 8, o, ARG E X 8 ATA S E FURIRYS 2, BRAF o4 B-Raf b JFURE 3 [N 22/ J5 & R 2 1 L , pre-Tg i A Ri HR IR Bk
A, RAL O PR, RATE 9 RATJAYF A 4%, RAIR 2 RALMEYS , TERTp Sy sk il s s s i i 301
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AR A Wk 0 55 B S R BBURRE 1 55 2 T
TERTp 28745 £ 5 e vt i R g kAN BRI % 5 F TERTp
KRGEAFH  H 22 TGI8 X[ 61.54% (16/26) il
35.90%(14/39) ;P=0.042] ,

2 AERZEZEALY RAIR-DTC & AYyicit

R S SRR A S0 A
. VR (1)
ikl 1k

B C D
BRAFYOE+*TERTp* 15 11 1 0 3
BRAFVF*TERTp" 11 4 4 2 1
BRAFYSE-TERTp* 11 5 3 0 3
BRAFY®E-TERTp™ 28 10 5 4 9

T A FOREEB AR, B R W Bl R A2 P IR TT
JE R ZABMEE )y, C TR/ AL, D R4 4k BRI
LAE S7 , (E5 1% & '8 ; BRAF 9 B-Raf J5UR 5L N 22/ 95 24 IR 25 14 B I
RAIR-DTC A S MU VA 43 Ak 8 HOIR R 88 , TERTp Ay it b 6 S
B SRMR B + RN R PR AR

Wi

ILAESK , DM-DTC % 4 RAIR A9 ML — H 2
WAMIFFE B s . #5860 DTC A B TS 5 DM
JERRAARE )1 T BB UIAE G, e 2455 & RAIR RAS ) %t
TG AR IT B2 TR B IR B Pk AR, R
RAIR-DTC 7] 2y it — 25 3 T AR [ FR YT S fik 4
5, [T DAk G R 6 B2 T AR YT . AWEAR
PAIRITHY DM-DTC B, MR 48 IR TT I Rr A,
538 RAIR 411 RAIE 41, BN 2 W58 & 3L RAIR 41
(AR PR k2 RAT BRI & SR
i .pre-Tg . TERTp ZEAE¥ & T RAIE 41; Z N K W
Fik— KB, pre-Tg Al TERTp 275 & RAIR f) 7
SLIERR R A WFIE & B CIR AR S P R R
AT G 22 AR BF T & B RATR 41 5 i 5% 5% Y
DM-DTC Fb 5] (47.6% ,40/84) W & &= F RAIE 41
(28.6% ,16/56; X*=7.78 ,P=0.005) , $&/~ S PE5%
T DTC 3% & /E RAIR By ] fEPETE K, AW
i BRAF'" 98 15 3 % 41.0% (48/117) , TERTp %8
ARREN 24, 19% (27/112) , 5 3CHK e AH A,
BRAF"* Il TERTp 32725 Y BB K N 14.5% ( 16/
110) ;7% 16 B35 A8 35 15 4] B8 RAL it 24,
o 11 B B kR, 2 B BRAFY™ I TERTp
(ALTEAE 5 RAL fif 2545 ¢, BRAFY FI TERTp 1Y
SR [a] ] A AE B ELAT D R, P2 ) B 58 A8 1] fig
R F R 221 BRAFY" il TERTp H %8 48
i 1k B — BT A0 BRAF/ 22 S 5T A6 75 1 i il
( mitogen-activated protein kinase, MAPK) /%.£T 4E 4
AR K R 375 S 0 B A L 0 s 1V R T (fibroblast

growth factor-inducible immediate-early response pro-
tein, FOS)/GA A EH ( GA-binding protein,
GABP)/TERT i % R 4, & J& i R — Fh it 1% 15
S0 KT AR 2 FRSRAE S RAT iR 24 =2 ) A 2R 42
BET TR, NI S 201G R S5 RAE

AT — TS W T R (N1b 5% T4) 5%,
DM-DTC 3 11 278 5 e, ffiH 26 MK Thy-
roLead panel X iX SEAFEAS HEA T HE ] — AR 968 B B
ZEHL L IAE RN DTC H  TERTp 2875 1 18 & 1E R 2
RAIR e H G fE e I Z Y ) AR BFgE i, 3 #i
FRE LS W A e 40 R (e ER B PR 41 4T
EA 2z —) , Hid 2 il f8 A TERTp 22747 ; RAIR
BT 4 0], ¥ TERTp 2878, #75 TERTp 2878 1]
e S TG A RA G, SEM R R —5% %, 1t
Hh AFSE RAIR 2RI 5 ¥ TERTp 28748 H4e i= T
RAIE #H[39.39%(26/66) A1 2.17%(1/46) ; X* =20.97 ,
P<0.001], HZ H % logistic 74347 % Bl TERTp
ZRAZH) OR fH 5% /I, #& 78 TERTp %8 722 ] fE &
RAIR WS SRR R ) — I TREA R Dl
ARSI LA L W T, T B KR AR =R AT
UL BRE

REAEIF T & B pre-Tg 75 100 FFIR i 968 % B o
AIUG M AE, G35 DM R B bk L 45
Rt ELBERE Ibgga 67 Ay ( B i /NN e B ik
EL gt i ) R Ak e S 1 (B A7 7 ) 251 X 5 % ik b &%
1 DM) (35101, pre-Tg /K F-tdfm' ™! A il BEAE
WF5E K B pre-Tg 1 5. 25 T+ = 7T LAESA RAIR-DTC 1
PhSE T R ) AT i — 2 R pre-Tg J& DM-
DTC 3 RAIR (W HUI A 2, (0 ELAAR AT 58 AL ] 1
AN, AT RES =K/ pre-Tg 5 DM-DTC B KT
JE AR, AR pre-Tg 19 OR=1.003(95% CI;
1.000~1.006) , 1 Ay [ B AfF 5% A7 A — 52 SR B, A
AR, HBIT B E I pre-Tg Bl Bl , £k T
B Z L I SRR — P R IE X — 4518, Pre-
Tg 7€ RAIR TN (9 1505 M (5 7 16 R 3 RAG A
pre-Tg MU ELNE  AHFFE (14 A& BT LLFHS Bl IR 1=
FERTIA RAIR WY& fa 83 . B UL, & T pre-
Tg 7€ FURMRIE T A O, U575 2 — 20 5%,
FERTAEPEDTIY

A FEAE SR — 50 [0 i A 5 A7 — 2 g PR
P TRt st ), th G %o fR A A A S WU Wt a2t
—43 0T RAIR BE PR R R, A K
Ay B B R AR B X, FE AR A 5 T K5 R
T[] B8] G I i 42 9 28 R e B s A (i F 5 o
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IR . ABIESE B S KPR pre-Tg AT LA i)
DM-DTC %4 RAIR, fH3AT 4 th B A B9 B L, ROk
s EZ K EEST PO WIS R A 5E i K DM-DTC A&
H &M RAIR 1Y pre-Tg B AEB{E, 0 DM-DTC
B RAIR N ZRIEARE , IR A2 i i
SRV FL R 455 F (pituitary tumor transforming gene
binding factor, PBF) 3% ik 22 5% 4%, DM-DTC % /4
RATR fHLEIEA 15 T ik — 2,
FlEMsE  FTA1EHR T IR 5 g
PEERERAR PR BRI RO I8 SRS B A AR
HVPAGBEYT ; SR NI LA ; T A BURGETT 8 0Bk
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