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Abstract

Objective: To analyze the related factors of permanent hypothyroidism in patients with Graves’ dis-
ease after radioactive iodine (131) treatment in the high-iodine diet area of Tangshan. Methods: The
clinical data of patients with Graves’ disease who underwent 131] treatment in the Department of
Nuclear Medicine of the Affiliated Hospital of North China University of Science and Technology
from January 2021 to May 2025 were retrospectively collected. According to the efficacy of the first
treatment, patients with a follow-up time of more than one year after the first treatment were di-
vided into the permanent hypothyroidism group and the non-permanent hypothyroidism group.
The relevant clinical data of the patients were systematically organized and processed through sta-
tistical analysis methods. Results: This study conducted a univariate analysis on various factors in-
cluding patients’ general conditions (gender, age, disease duration, smoking status), whether they
were treated with ATD, thyroid condition, thyroid hormone levels (T3, T4, FT3, FT4, TSH), pre-treat-
ment autoantibody titers (TgAb, TPOAb, TRAb), maximum iodine uptake rate, unit dosage, and uri-
nary iodine content. The analysis results indicated that disease duration, thyroid texture, TSH, FT3,
FT4, and urinary iodine content were closely related to the occurrence of permanent hypothyroid-
ism in patients with Graves’ disease treated with radioactive iodine (131I). Therefore, a multidimen-
sional and multifactorial logistic regression analysis was performed on the combined effects of
these significant influencing factors. The analysis ultimately revealed that disease duration, thyroid
texture, TSH, FT3, and FT4 showed no significant correlation (P > 0.05) with the development of
permanent hypothyroidism in Graves’ patients after 131] treatment. Urinary iodine was the only fac-
tor with statistical significance (P < 0.05) for the development of permanent hypothyroidism in
Graves’ patients after 131] treatment. For every 1 ug/L decrease in urinary iodine, the probability of
developing permanent hypothyroidism increased by 1.3%. The higher the urinary iodine level, the
lower the probability of developing permanent hypothyroidism. In this study, a ROC curve analysis
was conducted on the positive correlation factors (urinary iodine) of permanent hypothyroidism
after 131] treatment in Graves’ hyperthyroidism patients. The area under the curve (AUC), optimal
cut-off value, sensitivity, specificity, and Youden index were obtained. The results showed that the
AUC of urinary iodine was 0.650 (SE = 0.038, P = 0.003), indicating a moderate predictive power.
The optimal cut-off value was 131.000, with a corresponding sensitivity of 0.891 and specificity of
0.717. This suggests that urinary iodine has a statistically significant predictive value for permanent
hypothyroidism after 131] treatment, and the predictive power is at a moderate level (AUC of 0.5 to
0.7). After comprehensive comparison, the optimal cut-off value of urinary iodine was approxi-
mately 131.000 pug/L, at which the Youden index was the largest, with a sensitivity of 0.891 and
specificity of 0.717. Conclusion: The results of this study show that the level of urinary iodine has a
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certain predictive value for the occurrence of permanent hypothyroidism after radioactive iodine
(131]) treatment in patients with Graves’ disease, and urinary iodine is a protective factor. That is,
the higher the level of urinary iodine, the lower the risk of permanent hypothyroidism. Tangshan
area is a region with a high iodine diet habit, and the level of urinary iodine can better reflect the
recent iodine intake status of patients. After radioactive iodine (131I) treatment, the incidence of
permanent hypothyroidism in patients with Graves’ disease in this area is lower than that in areas
with a low iodine diet. This study can provide a theoretical basis for predicting the occurrence of
permanent hypothyroidism after radioactive iodine treatment in clinical practice, and at the same
time provide a more reliable reference for the optimization of individualized treatment plans.
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1. 5]

Graves FITU2 )& T E BN T KA KT A 70 b 4s B 1R A e RGUHW,  FARLA] R 7 4
THAE . PO RO AR 2 72 30~60 % 2 [A], LA HITTH i EL i ik 80%~90% [1]. & H HEA His
ARG ARG HURGFZ A RGN VEAUR WIS [2], OahdE, FPIRJER . BRI KA
S WLAPEAR 3] 4 A 2 S I AR R0 S L IRAIE[4], 3Rl AEIbSE, TR PR E) BT Bk
DRI AE B U BT 7 [5] o £ B Y BCH RSV T TR A ATD YT R X ATD
LA A A A G L SN S5 TR GRS ATD AT ROAME R 23 R B8 R I [5] -
A2 TS PRI (BM) V6 YT Graves I o i i WL I AOIE o« — M7 N R A 7Y, v B A R AR s g
A, PA 1 SO S IR N R BRI AT, B R T PRk 2 Dk A PE R R[6] - [ Y ORI ST s 39T Je Y
AL ZRON 5%~40% [7]. FEImR AR, — L8 SRpl /e ki A . R L XAy — AN ik
T, Graves Ji AR H B =i [8]. Hor s S A B4 AE 24 3= BT SRR MR A e e ASHIE 7T
T YCRE R L S35 (R P D IO PR (M) V6 T i 51 SR K AN FRHRBR Th RE JRGBUE Jm 38AE ) — M G
RE, SRE .

2. R EHE
2.1, —HE

AT FE I R G0 [ 4347 2021 4F 1 J~2024 4F 5 F HI0HE T K22 It @ B2 e 2 2R Graves 7
TR PE R (U )A T 5 HIG R R, HLrh I 207 BEEE S SR, IR AR 1010 A, Hb 5

12 N, 2ot 89 N, b 43.38 + 13.86, 25 NFEHIMHEE, 71 NF ATD ¥RyT 52 JEK AM:FH k4. 106
N, H B 17 N, ot 89 A, i 41.81+1259, 22 NG, 80 AFH ATD JG9T 5.

22. MIRF*

1) HUIRBRBUBA) 22 B ARE =4 25 F BRIl RS M b as R, 72 R, ).
AR =28
2) HUIRBRARHER (RAIV)HTHEL[2]: FEIRER 130 R (%) = [(FORBREALTEHR — ARTHECR)/ (brif

ik
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PAHECR — ARETHECR)] x 100%, AT 5 BRI T 5 R 4 R

3) R IAZ 257 T AR 2 VPl R IR T R [9]: B3 RAMEMY TR &R b, W ER ORI AL 78 40 2
¥, JF HAEFHICRE @ PR PATHE B, B R.

4) HURIRBEME[2]: ARYEFOIRIR R PR AR SR, WS H— A28 TELR IR RN T
T3 o) FUR BRI /N o ARSE FOR IR A 3 HRR AR (ecm?®) = 2 i FUR RS 35 1 B (em) x 2 i
IEHBE A (em?) x K (K NE %, /v F 0.23~0.32 Z ], B RAZ A IG5

5) R IRIT AR [2]: RATFREE R SR . IFHEASN: I B R(MBq) = 1k
IR 130 BE(MBa) x FER IR & (0)/ IR B e R R B 24 h TR (%) 2256 3 & 1A R MR 48 B (A~ A
RFALE 155 150, R 8 24 W AR FH 57

6) LI EAA: NIEWABEFARAN, N — RIRE T PRI A B F0 ] i bk 1% 22 3R e % B2 2
KU ARG I . WM N B 05 FT3. FT4. TSH. TgAb. TRAb. TPOAb.

2.3. YEIgHR

1) BEMANFHERS G MR FER. R SEWE. £EE2Zi ATD (U ARIRZGY) AT
2) FURIREATSGL: Fidh, FE. REHEST.

3) HURHREZFe4r: T3. T4, FT3. FT4. TSH; BI7 AT H GPiiA/KF: TgAb. TPOAb. TRAb.
4) HAbfabr: HORBRIR SRR B A28, DURRIBURE & &,

24. G FEH*

MK Excel TAFE R & B8, BEabFE N A SPSS 27.0 (IBM, USA) &4, LA a=0.05 B 4 A
FER R Bk #HE, P<0.05 ZR AA SR L. © FEESSMITHREZEERH-IE + FrfEZE(X£s)
Guit-hiR, PILELIR] LU FH ST A t RT3 @ ASTF & IEA /AR I T BORER A A A7 20 (DY 431271 #E) M (Q1,
Q3)4ititiik, WiLLIAl LA HIAESEU % Mann-Whitney U #6356 . @ TR HI[n (%)] %7, P41 Lk
MR . @ HRERFEHE R R R RS EZ R B EHNANLZHE Logistic BB AT 7>
Wro 283283 TVE4%E #h £k (Receiver operating characteristic curve, ROC), 454 #h 4 T AR (AUC)H Ko
R FRAR KT 131 IR YT JE 7K A FOIR BRI B IR RE (FF k) 1 TR0 8 e, R TSR0 e A ) AT A

3. &R
3.1. ®U 3&FFIa Graves iR B E BATTH

AWt uiE RV R I RR IR 207 B, 52 108 BRI S Graves i #ETT AN PG,
Herr 101 151](48.8%) &AL T /K AMEH B, 106 f5il(51.2%) A KA AR AN H o

Table 1. Therapeutic effect of 13| treatment on Graves’ disease patients

= 1. B R¥T S Graves B ETTH

7K M R 4H AR AN 4 ait
Jr il 45 101 106 207
T 73 He (%) 48.8 51.2 100.0

3.2. BEESH B 38575 Graves R ETH
—ETEOL . FURARE L. FUIRARIS R KO PR iR . JRA. PR 25 25 BT A R
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Table 2. Effectiveness of 131 treatment on Graves’ disease patients under general conditions
= 2. —HRIEAXT B8 JRTT /G Graves im BETH

434
iSES - - 56 8 P
TR M BRI 4H. (101 431]) AR A BRI 4. (106 f51])
5 12 (11.9) 17 (16.0) )
P52 0.742" 0.389
7 89 (88.1) 89 (84.0)
FER (D) 43.38 +13.86 41.81+12.59 0.851° 0.396
JEFE(A)” 24 (2, 50) 425 (4.75, 6) —2.227° 0.026
‘ 7 71 (70.3) 80 (75.5)
ATD jRJ7T A 0.702° 0.402
4 30 (29.7) 26 (24.5)
= 25 (53.2) 22 (46.8) N
B AHA 0.422" 0.516
4 76 (47.8) 83 (52.2)

T SR “Bl(%)” HER, TR “XEs 7 R, R “[M (Pas, Prs)]” R TR 2 MEH, CACE, CNZ 1.

Table 3. Effect of thyroid condition on the therapeutic efficacy of 131 treatment in patients with Graves’ disease

%< 3. ERARIER AT U ATT /S Graves TREZTTH

x|
FELR Ji A7 150 LS AIER P
FKANE A0 #l)  ARAK AT H k2L (106 141)
Ry 41 (35.0, 59.0) 48 (38, 62.3) -1.951% 0.051
77N 18 (45.0) 22 (55.0)
JFi e I5ig7) 59 (55.0) 43 (42.2) 7.239% 0.027
i 24 (36.9) 41 (63.1)
& 27 (44.3) 34 (55.7) -
gitia 0.710° 0.399
75 74 (50.7) 72 (49.3)

e O BI%)” , TR M (Pas, Prs)]” Rk TR ZAE. PR 2 1E.

Table 4. The effect of thyroid hormone and antibody levels on the therapeutic outcome of Graves’ disease patients after 31|

treatment
%< 4. BRERBE RIMRKEXT 13U 8775 Graves TREETTH
I3
FEIR B v ) LRI P
7K M H ek 4H (101 41) AR A H 93k 4. (106 f51)
TSH/(mU-L %)~ 0.005 (0.005, 0.005) 0.005 (0.005, 0.005) -25117 0.012
FTs/(pmol-L2) * 2452 (16.11, 36.54) 35.02 (21.76, 47.80) -3.632" <0.01
FTa4/(pmol-L2) * 56.68 (36.03, 95.90) 84.79 (52.57, 100) -2.511" <0.01
¥ 93 (92.1) 92 (86.8) -
TRADA 1.5227 0.217
- 8(7.9) 14 (3.2)
+ 78 (77.2) 76 (71.7) X
TPOAbA 0.830” 0.362
- 23 (22.8) 30 (28.3)
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+ 55 (54.5) 71 (67.0)
TgAba 3.407% 0.065
- 46 (45.5) 35 (33.0)

E: N “IM (Pas, Ps)]” ik, 29 “Bl%)” , U ZAE. OH A 1E.

Table 5. The effect of maximum iodine uptake rate, urinary iodine, and unit dosage on the therapeutic efficacy of 3 in
patients with Graves’ disease after treatment
F#5 BROREE, K#l., BALTEX AR Graves B E T

Papih
FECDR IBRAG i i z P
TR F 84 (101 1) A7k At FR 4106 4i)
I e PRI R % 81.5 (71.70, 89.85) 80.60 (65.325, 89.95) -1.006 0.314
PRI/ ng/L 46 (24.00, 70.00) 66 (45.75, 81.00) -3.726 <0.01
BRI gh 2R /uCi 100 (90.00, 100.00) 100 (90.00, 100.00) -0.216 0.829

AN IR S AR AR AME IR ENE R ERY . ATD VR TS REWMET .. FAREFE. —£EA
RURIRZE T 7 TH - TRAb, TPOAb. TgAb. fmfkillr . A4, 2/ 1) 7% S LR e gi it 22 & (P > 0.05);
MK A IR 5 AR K AME UL AE RS . TSH. FT3. FT4. JREE. HURARF O H 2 57 b A 4iit
RN (P < 0.05), i HUsARBREIETT )5 I AT PRS2 RO s 7K A1 RO ZE PR IR s 0 A A T
e ANE FRAE , JE7K A PRk 2R T S5 40 S o s AR 3 o b 22 Tk APE FRORAE s AR AT kLI FT3. FT4
HA B T AR APE BB AH s R B AR R AR R T sk RO R K o VPRI 15 L% 2~5,

3.3. ZAEAERK ROC MLk 54T 1 JAIT/E Graves fBERE T

it R A B & X RFEFRHEAT Logistic [BIAG#HT, MG R AEKAEREARTEGE =1, & =0),
JRFE. TSH. FT3. FT4. JREL A IRGGEUE, W AT REAT 4T, BRI AT IE (3K =05 i
¥ =1; B = 2)1ERILE 6.

Table 6. Multivariate analysis of the efficacy of 31 therapy in Graves’ disease patients using logistic regression analysis

%z 6. 31 JBIT 5 Graves R BB IT MBI E R 24 Logistic EYA5 4

F# B SE Wald OR 95%Cl P
FE(H) 0.003 0.003 1.008 1.003 0.998~1.008 0.315
FROR I 5T Hh — — 2.309 — — 0.315
FRR 5 Hh -0.010 0.400 0.001 1.010 0.461~2.214 0.979
FROPR I 5 15 -0.480 0.431 1.241 0.265 0.266~1.440 0.265
TSH/(mU-L?) —2.747 7.214 0.145 0.064 0.000~215.21 0.703
FT3/(pmol-L 1) 0.009 0.022 0.152 0.696 0.965~1.054 0.696
FT4/(pmol-L 1) 0.011 0.010 1.149 1.011 0.991~1.030 0.284
JRBL pg/L -0.013 0.004 11.564 0.987 0.980~0.995 <0.001
A -1.509 0.542 7.763 0.221 — 0.005
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Xf Graves HI T 13U YA YT Ja R AE A AT FREOR R AR B TEAE G R 3R (SR 4T ROC #hZ6 40 #T, 3Rk75F
FHR LR N AR RN E . REE . Rt QB IR 45 R PR # 28 R T AL (AUC) M 0.650,
FrifEiRy 0.038, L w3 14y 0.003 (P < 0.05), #tBH RN Grave HI TR B 6T fa K A K AMEH I
MR B A G245 3, {3 AUC &b F(0.5~0.7) 2 [f], /RTINS, G, MR EZ
o 131.000 H, 2B FRECHATIR, DR RBUE N 0.891; HEFMEHN 0.717.

45 J PRI Graves H T (SU)EYT G K AE AR A F A — & TR B (AUC A Geit 24 L), (2%
TR RE R 55 . DAL B SR BRI PR e I B~ RV RE e, iR RIS
BTN FEAR, (H B S PR AU A AV FUR I HERR AR, IR 75 45 5 58 2 R 4
4. ¥1ig

Graves HITTA & T [E BN LA ST 4 70 i 38 B IRs S e d e RGepm,  JLRIBHLEI M AR 52 4
TERE, PRI AR 2 7E 30~60 ¥ 2 (8], 1F 40 % K UL I HUIRARShRE SO B T, Graves i & i
WA . Graves i i i ALIGIRRINNUA S RG0S E AR m, DRI T A EER I,
PR EEERINEN. FESE—RIEREHERL], ERER T, Afeaxd B8 1 B AR T RS
B AT HEEH NS R, EEAEMGRI TR, Graves W HAE ML M ARG, @HEIANZ
BEDRIURH A S5 DR 2% 1A 3 RV E AL BT 3 B0 — R 81 52 [ N[ 10] - B AT E Graves 9 5 #6204 0.53%,
T ELAF DG STHR RN A50E 7R R0 R 08 R IR S 2 T IR 3 o JLrb i I T 25 s AR £ DX A C S B 22 8]
HAr & A2 kg, EXT Graves Wi 1E 7 HUN 2 N =F, FARIEIT(FRIRUIGRAR) [11]
Z90IR 7 (ATDY R 13U 3677, oA 18U 697 H T B & ON [E ANG YT W1 R Ve TR e ik, 78 A 1 AR
SRRV IT R e Ay T, k. GUF LA R BARAER s [12], kR 2 i AIRIER Graves Ji >k
e BU R Hod DR MRS YR I JE BT EU 2K A IR R T BE JRE T4 R O PR R 8 13U R
SR EER K. Wi, AT B FEIEIT Graves 7l B E IR, IRIHAEER, BRACAEKAMEFIR
JIR T REIRAR e 2E FORE R DK R B SRR AL B 131 3R 7 7 58, X LU AT B A A L B S A I P A

TEH W B0 FDR R AT LA S 3 3 1 R M9 P BRI, TR FOIR IR B IR AR R — AN e AN m A )
g3 e DR B R B AR AL A ALARAE , Graves B BB ARG U IR TGE N AR, FORAR S B 5
B, FEAE H AR R o 2B R L B RE T B IR BRI TR . BT p R B R GR
FL AR T RE 7T, AT A6 S IR — 350 23 FEOIR R Dyt i 5 A A A8 P, T S B AE T o I FLXT BRI
R IA AR BOR BN HI B8 T, 5 b F S R BRI RS 48/, 8 H TR A AR EERE R AR 15 2 58
FEEHI[9]. BT B SN FIHERE 0.8 =K, Wb oxf B HIUE g, FrRei kit g 421
T4 4 FOIR R 2 Al [13]

AT B VRYT Graves T IF AR, I — AR U W S IR A4 HRAN N S HEBR BRI T S S AL
207 7, b 101 Bk A TR AR, AR A MR g 48.8%, 106 R K AE AR AE I, Rk AEK
AMERBMER N 51.2%. X512 SCIRIE 45 R KBUHIFI[S], 7097 5 KA HIRMESR D 5%~40%, TEid
ZHIVFZ T, & BURYT Graves A MBRAFE R EE S, XEZE R TR S 88 MARRE. #F
FBE FEARKE ., Mk, HiERA B 2 R R A K.

HAET, A2 E N AN RS RH[14], R8BS EBL)YGYT Graves Ji 5, HUR IR D) BEGR i
(PR 2 B 0 L) 3 R 22— 5 S i 38 S 0 R P ) P R e, e 2 oA B 78 P T 6k 4 704 gl i e
PR, FURRIHURARThREVOR , 38 HARYE AW I AR, 0 TR APE R RS . BT I R Y
FE Bl A2 4 — 4 P HE LA BEOIR BRI RE R B85 T 7 A BRI 2 e — S AT R A7 E ¥ FOIR BR T RE IR [15] » 7K
IANEH R AEREZE N 5%~10%, BEA B I0HERS, HOR AR A4 DL 3%~5% (K s, 145 N H ki)
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BT %

RAMER L E T BERIAL) 40%. (EASTE R AR ORI () 16T J5 H L 2 TE VR B, H AR B H
PRI ATE G R . EAME ZIRRIERT AR, HIRAT LB A U EBL(SU) G ST Graves Ji #2445 )
HAENIG BRI E . EENZEEEAIGIR TAEEMAKR SR, HIR0E S #CS B rEm st a
JT Graves Hi Ja 1 9F &0k, HETKZEWONSBHERE = %@ + FE, E2EERRENRITMER, A
SR FT H biA2 @ B () YA & Graves FR I RIS, 980 HOR IR IO RERGRIE 1 R 2L, fREFEH IEH
() A 3 T & [9]

4.1, —fRABSITHEHEB (" 1)IBIT Graves ik & A A R AIR

—RUEOL T Graves G FE 2 L, WHEE LM IR RGN EAE I BER A K. NS
ZWTFCRZAE R FE 0] Graves Jp 8 U LB VE YT Ja K AE K ANE FIRHITT B0 . Hrb Allahabadia
SN R T B HABBE L7 RO B LR Graves i & AT UM PERE(SH)I6 )T Ja
R s £ A (L8N VRN Graves i (&35 FEAT U VER(SM) IR T 5 A A2k AN RO T 208
BIE R R ARTTUEE RS AT &, 48 LRI AR R0 Graves i & AEAT U PEBL(SH) G YT )5
TR AN FR IR ) e GRAE () I 25 )R R SR BE R 3R, AR Tt 538 2T 7e 4 ROREE —B[19], #
—AESE TR I AN R ) A

L RITEE 8 X T PR ()8 T 5 A AR A AR R S Jo g — 45k . Heip it TR0 Cihangir Erem
SEATIVCORER S Graves 5 B EAT UM PERL(BM)IGYT Ja A AL RYT BOC R 58 & P2 #R5E[20]. Stachura
A FE[211WIN Graves J S FEAT TR PR (SN) IR T 5 ALER)T R VIR . A VAR AN R
Graves Ji /B H AEAT BOR TEBL(SH) IR T Ja R A K ANE RS /R AL AR, 51 2 0 S8 R KEUH ] .

2 RO FE 3 W3 R 5 R TR PR B (S VR 9T J5 R A K AN PRI P R 3R [22], i R 3 48 A U 1k
MECSU)IG YT A 5 RAERIGERITE Il AT T A DU FE AL R Graves Ji (5 fEAT TEUR PEI(T3H) 6T )5 H
LR ANE FR RS R i) — AN AR, R AR A A8 LR AR I R A 5 M BUK AME R 45 )= . 1) mIRER:
PR K30 ) PR T3 AR ) B 2 2R G50 15 FPOPR R PN 0 R A G P 53 S B AR A . 2) TR Y | I
KR ATD W] g3 ECHFCIR BRSO O PR CSU) K i B S 2R BIU e 22, W Rl b . 3) K
AL AT e SRR LE T, 7 AR ST ER AR 52 [23] 0 ELJ9IA% JEL 11 R 3R] B X U P (P30 F) 5
LRAB B

AT E SRR RE R AN T Logistic [8] R R dE AT 7047, 25 R8I AR A HEL A 9 2 TEUR PR (M)
T e KA K AR IR R AR

FEREEE X Graves 7 8 V6T 77 R PR WAHER = M5k R RMAWRIZYRT, EEEd
HR B AR BRZT YD (ATD)RAZ B 1 —RAMNRFFARIGST, Fealid Tt ™ B A G & 2a T I 8
SORTBSPER )R IT B L ATD . ATD J7 802 HE2 R R BHAMA R R, PR K. 24 &
e GIFMIBUATR. A AR N> S B S BRI EE, BOREE B AT A R
AHREFF O ERR(SU)IR T o SRMIAEREAT U PERR (SR TT AT ATD V9T R & 2 A A I 9 4 . A HE
WON2ATEE PRI (SH) Y6 YT BTN ATD XHG YT I K APE R A 45 RIS, (HAAH A SSHTE 7T R BITBUH
PERE(SH)VET AT ATD FOAE A0 T RCA 3200, S BUBCH RS )16 T TR R TCBCR G IN, ATREZ BN
AR ATD 677 320 FOR RO T PR B ) AR 2% . 518 ATD W e R M BUH PER(SH) VR T /Y
7R A% IR AE T 2] V8 M A8 AR TR R R (B) T AT 45 Ak — BN 9 ATD. ARHETTINN ATD 577 ST
SRR IG YT Graves T Ja IR A FRR A AL TC 2 .

Xt FAT R SIS R, IR 2 i T RCR A 2 T T DA . R 5 R KSR S i i
M AE AR, AT/ PR BRFR) J=) B0 ML A B, AT P RT3t ) 0] FFOBR R OB R0 15 o AT S S B
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WA 2 B4 INVE 9T S5 FEODR I T RE IR PR XURSE [25] 0 AR T8I AR I S8 TBUR PR (B3H) Y697 Graves 9 5 Hh
PR AN R 0 A A TE A o

4.2. BURBRIESXTBEHEB(1)IETT Graves &k AR R AR

AT G R BT MR T O R (SU) IR YT Graves B B HY LK AME R 45 J5 A SR s FRDIR IR
BRI R RS 75 457508 T IR R B (2H) ¥R T Graves 5 B HH IR A R 25 R TC R T

AH T HR AR B3 2 R S AR AE =, T PERR(MSM) 6T Graves Ji R THERL 1 RIEAT
SEMR R EAIIRZGAME BRI SZ AR DR (TRAD) KX 20 T, BRI IV b B 40 B Ak 2
AL MPUEE, SBUREA RS2 TSGR R, KRR TR IR ARG N, XA
A A AR I ARG BUR AT B 77, AT R T B S A HURIR B9 e 481 105 BT AAE
FRRTSCS VRS ) B IR AT, PPAG AT R AR B B AR A R G 2. A TR B HOIR R 5T st 78S
PERE(SH)IRTT Graves Jp BB HIBLK ANE IRV 45 /A7 2.

FRCIR I 5 2 2 R 0 T U PR (BH) 69T Graves 3 bS8 1900 5i e, JLBTEBOR, U R CE)G
J7 YT BRI ZE[26], R R B e O A, FR ARG AR S PRI A R AR, R TR P
(IR p A BURE AR 2, SECTRIREOR D . J697 R 5B B FRIRA SR B 2, TTREME 7K
I PRI I AR ARSI 50 DR M e e S MR (23 ) 697 Graves i 8 H B A R 45 =) TE 52 )
A REAE AU TR (SM) TG YT Graves o 53 130 Fi) & (TS 2 Bk 2 3. EADEF . ORI
P R AR A ORI R T S BB, BT BRI T2y m X, s T 5L
ARG REANE, ARG EANF W N EIMET FRRAS K2 RET LR EPER, Xl
B fR 7SS R AERPE R 2, . B BRI RS AR IR e BBk, itk ST
HH R FOR B R AN T S 77 A — g R 22, XA THSR T 2T e 2 3 3015 i FOIR BRZE 2 o &2
ML S SRR AN TR MR T 455, R A B RIS, TR R EURZE MR
LR

FFCDR R 4515 (AL SE M FFOIR AR A B RO AL R A5, 1 IR T FROPR RS 4 RO A7 8 A2 75 S R TBUS PE R (M3
69T Graves JRICEEAHGE, ARWIFC[27)RW, HRARES T 2 3 BOFRARILZIRSUBC PR ) JRAR
NI BEAIG 131 55T Graves i (9T 20, & JFHUIRBRGE W ¥, BURTERL(SM)IR ST Graves i IR @ F it =
A%, PR ICEIFZ RTINS, HW SNBSS R R . — 28R FUIR . HORIRES AT
REIEAL T AT BL X TR B8 AT p ST NI [28], & B i a5 1 S 2k A UK. H
WA R[291A N, &5 A R BRES T T ROOC W R R T IIRBCR o FEARWTTTr, AR AR I IR RS
TR TR PEBE ()R YT Graves Ji 5 MUK ANE R BR D REIGR (FIR) O 45 ), RV A7AE 2 Rl m] RERZ I
YT BRIV ER, SRR IRZ AR e 2 (8] ] BEAF AEAH LA 2P E A L0, X IR S a5 R e 2k Pkt
HAESK

4.3. BRBRBEFHA KT METEB ()BT Graves A KA M FREIR M

WBITHTE TH. TSH BB AR EUW A OB R BRI ThEE, A LehF FL[30]R BRIRIT HI 1 FT3. FT4 /KF
SRS B R R (S3U) 69T Graves 5 BT 2. (B AG SLmE 7 R BIVA T BT A FT3 ACTAS 2 S 80U PR (81
1BIT Graves ITRK[17]; T HAB S RBUGIT T FT4 KP4 52 M U () 96 97 /97 2311, AT sk
VA R A SR IR TT 0 IR KP4 S BUBUR LMY 16T Graves 9 BB H Bk A M HR 45 )5
LR A AR OK A R ek 1) B A O PR (S VA T R FT3. FT4 AP BAR T ARk AME 4L . &bl
AEAZ MR FT3. FT4 /K-FHAK, Graves Ji 9015 ol BERRERfl, & (8 Al PE R (SSU) 78 BOIR R 2R AR
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AL, WAL FURERZ B2 g S 2k U, dEmuszmg SU Ry g R .. 2id e 2405 Logistic [m] )45
ROyHT)E, 58 FT3. FT4. TSH BIAVE & SEUSUHEBL)IGYT Graves Ji &3 H B A FR 4 45 =)

IR A o
AT I 7 O PERL(3H) 69T Graves % BT TRAb. TPOAD Fl TgAb J# 7K T-$ A 2 H B Ak A 1k F
PS5 R R A

TRAD BIfe FUR ISR 2 R ik, 7E Graves Ji AW I FHEE O A, RFESUREF. X—ERF
SENUARZ I & Fh A SMAT PP R 5 80 % KL JE , FOIR IR A AR B R e 2 e B s R 1, RE ELHE S TSH
ARG, FhMp G M= AT Graves S I EL 4% 548 TSAb (Thyroid stimulating antibady), 5 TSH %%
WEEG G2 AT TSH A AR o X PR8N il {5 5 I B AR A HUR IR s A 1%,
M= 2 1) TH. T AR H AN A S AR 5 i 2 2B T [32] . ANHIEFi%t TRAD A B 80U 1t
(BU)¥E97 Graves J (1) TG 70 M AR RELE S, 2840 T e SR B E R A R 5 RABEE X, SaanE
I HAR B 78 (0 LS 5 T fE .

i E AP (Thyroid Peroxidase Antibody, TPOAD), 4 Graves Ji5 & I s R Z T, S5
FFCR IR VA0 52 BREIR, (2 A58 FFDR AR i e 40 i w1 Jd S A B RO I, SRS LA 7 A i S A P e
14 (TPOAb), TPOAb A LA IR HURARZAZ, T BUSEHPEBL(SM)G YT Graves Ji I 485 K H I 7K A4 FF sk i) 25
Jaro AHAHRFEINN TPOAD /KA B ML) ¥R TT Graves Jii H B AME HIRIRISZ PR 22, (HK A
FR R ZE 0 FE 7K A FRRZE I BH P 22 85 KT 70%, TPOAD 7K 75 7] LAE— B4R 1, 3 KBEAR Bkt 4T R
— TR T R TTIA) .

ToAb BT HR IREREE (514K (Thyroglobulin Antibody), 28fL0T TPOADb 2 HUR IR B & FIBER PEHUA,
P BN L3V TT Graves i tH LK AT AR . AR LI R 9 B B S RG22 T-H, H
R DEVL AN PR 2 32 B 07,  AEATAE HR IR B8 L P9 1 HEOIR IR R B B S R BN 1L S BV LA 7 4 TgADb
MBI . HOKHESHARPERURIE R IR A R EEVIMIS, MRS AR N HIR. A4
(17 TgAb ¥ 4T FSUR HERIL(SH) 16T Graves 9 H Bk AT FRECR A2 280 B S AR RE AL, (EDGT T 78 AP FR k4
HEEA A R ZE ) TgAb BHPEZRR KT 500, £ T RAFIT TgAb BRI 2 & AU PERL(BH) Y5 YT Graves
I3 H B A FR k2 ) PR O R AT HE— DR .

4.4. HSRME, FR#M. BALKHEINBEEBRN)IATT Graves AL KA MR REI R0

il ORI 2R & R BEORE, B 131 B B SO R At 2w itk BT BL 130 e i ORIk 4, I
M5 TH & . PRI PEML(SU)IGR T Graves Jp il &l 2 2EAT AR RIS S2 06, Bl R AR T g
T FE ACHEA RIS 1] A0 R FOR AR SR BUR PR T B, AR TS R 5 28 vk SR 6 I 8] s A B, JF
TR B SR . R IS 2 12 W Graves T AR #EZ —[2].

RS AT A A i S, I T SRR R S U PR BB FUIR AR, R BRI T A
FIEERE A+ EER AR FANEH BTN, s SR (1 b5 200 T8O PR () ¥R T
Graves Ji 4 RA — € MM . AREE 22 3NEAT DARBOR PERL BT IR R, SR ik R G & 2
PEIR 2R, T DIOBOK A fo e de iR, 2 SRA5 S /N B ARG, AT B0 IR IR 52 B /0 1 B 5 2 ) JRR
FEAF TR PEB(SH) IR YT Graves R FIT RANEE . A FLARAT FU 3R WA [34] FFOR R 5 v AR i v 1 /3, Y
Il A A O BERANR R e, LA FURBROGS AR S 1 A (3 0) ) 5 B ) P e, WSO8 o i
ARG, SR IR AN A AR b

AR I T 6 B e PR R T S ME R (SM) TR T Gravees S £ HH S S2 MRS T AU DG . T RSS2 Lt
DA AR SR 28] -
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RSN YR IT Graves N, @ TR RO RSO ERR S R (2], BT s 2 Rl
AN B AR AR, AN EA O RGE R IR, BRI 2 Bk RO, BT R AU
PRSI ) 24 Bt K, AR R FE e B A R e FOIR R AL 2R 225 36 Bl D 2.59~5.55 MB(q (70~150 pCi),
SRR TAE R &30+ E RIS & BEMAER . R, EEWRAZY . BRI E. FARIRERM LS
HOARRE, FERX—ARBETE B EFRIRE SR H0N 5 RIRTIE FROL, WA 80
ZESI K, OS2SR U R TR U RS 25 B O, FTRITEYT BRI R B 2R W .
MRARITI A AFIEA L, SSBUTHONME, HEF T EME R . A EZESH R B 1
BN 25 2 FO0T TR PRI (SM) TR TT Graves B, 45 J IR B 45 2 B AN 2 U RR R AR K A R

RGBSR B e A R FRAR S —ANEAR[34], 2 B i S PR (B3H) YA JT Graves 9% 2R i 5
BRFZ — WHIEIT R I S, 25 4 M A ) FEODR BRO6! A PR (SU) O FRE, A% Wolff-
Chaikoff ZRIEEHLE, M FEAK AT SR A AR R K ANME IR AT BE o AH BRIBTT HT SR K ST ) 2R
H FRA KA R R A B R, X AT A I Z B FR I, S ECF IR AR S 45 M R Th RE 2O,
T g R BURA OC. XM ORI FAE—E MR - N RR, KT CIESE, MEBAREH
R G B 5 R A OG, A R A A 2P T A s b FOR IR R S 0 03 VB E T T B, X —4
WA R T RS2 WE PR I S 5E 3 . EBR LARSCHT ik — 0 B T R B B R - R
FHIE, Verger P Z5[35] RGiLRIATRH, M TVERFE AT 1 ik 100 mg KI 7T BHKr>95% FUR R 132 )&, By
ROR AR, 50 mg #1122 70%, 150 mg Ak 98%, FE4EREEF R H 15 mg 4EFF = 2 PH B . Van
der Meeren %5 [36]2% T-2EW ) /) S AL 52 7, Ao e LRI 4P S2 T I 7 & - 28R &R, 100 mg K 564K
T 1000 mg m SRR EE, S RER T 7N 100 mg AR, FrEREE T H ES S BERA T
Bo TR T SRR SCERIE— DB E TS SRR, Huang Y S5 [37] 0 AL 771 - 2808 A i
IR =AY, KRG T e EEWTTE 4 J597 Graves HSCH N, 4546 2 TUlm RO s 8l , i3t
—BIIE T 100~150 mg KI & E M4 st X A, BRI B V6977 AL, NS S S IR
SERRARAE T AR L 25 b, YRS SE BN 131 6T Graves FTT R FROIR I B A B A AR S AR
HIXFR R EH 2R Z R HE - BN KR, A ELIERAR e T 17 & sl 4 e 7K S, ] e fRRE 131
TRTTIT AR AT, fe K PR FE FARAEG PR R i S 45345

7K AN PR ek 4 F PR e 3z /N T AR AR A R, ARSI ST R R T PR L B IO (B IR T
Graves i H IR AME I VI OC . AR e as TR, L X AR N & & I X 48, Graves i &
L) IRTT S, oK APE BRUR AR S AR TR R & X 3

4.5. ZEFEIMEEB()IARTT Graves mA L KA M EHB A D

AW FOE I R W R UL (R RS AR R ERE) . SR ATD 69T HUIRARE B
HUR B K F(T3, T4, FT3, FT4, TSH). 1671 B & #4412 (TgAb, TPOAD, TRAb). iz i il . B fir
e, USRS 5, o0 B AT T B 30T, oW 45 AR 2 . HUIRIR . TSH. FT3. FT4.
PRI 85 TBUR ML (B) Y5 9T Graves 3 UK AME R DM 6. 6T B & LIEm R &R, #t—5
BT Z R Logistic [FIFHT, 48R EMREKE. BRI, TSH. FT3 & FT4, 5 B4 7 )E
Graves H# KA K ANE R 5 3 A0 St (P > 0.05) . R ME— %] 138 597 )5 Graves H &k 42k APEH
WEA G & U (P <0.05), RIS 1 pg/L, TGN 1.3%HHE 2R & A= K A W, Rtk
SRR, R AT R R R

N3 8 S A A HEER R A B U B (SU) YR 9T Graves ISR BR TAE BREA R, FROF
ity EBFAH L, AN [F7 N S MR T T 2 B BRAR AR A R OR 2B T L B R A, S S M e PR AR 55 -
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