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[ Abstract ] Background and purpose: The prognosis of differentiated thyroid cancer (DTC) patients with suspicious high
thyroglobulin (Tg) concentration and without explicit structural lesions varies from each other, hence the clinical treatment decisions
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including 1 therapy remain controversial. This study aimed to explore the effects of I treatment and the therapeutic dose on the

clinical outcome of these patients. Methods: The study included 138 DTC patients treated in Department of Nuclear Medicine,
Peking Union Medical College Hospital from 2007 to 2021, who had undergone total thyroidectomy and subsequent "'I therapy.
All patients were divided into 3 groups as low dose (dose=1.11 GBq), medium dose (1.11 GBq<<dose<<3.70 GBq) and high dose
(3.70 GBq<<dose<{7.40 GBq) according to the dose of "'l therapy. We compared the short-term and end-of period response to
therapy among these three groups, and further observed the clinical outcome of patients with biochemical incomplete response (BIR)
after initial treatment. The receiver operating characteristic (ROC) curve was employed to evaluate the predictive value of stimulated
Tg (sTg) levels in patients with structural incomplete response (SIR) and distant metastasis. Results: For the short-term response,
the rate of excellent response (ER) was 6.7%, 13.5% and 7.0% in low, medium and high dose group, respectively. The short-term
response showed no statistically significant difference among three groups (H4=1.02, P=0.60). The end-of-period response among the
three groups under routine follow-up also showed no significant difference (H=2.94, P=0.23). No significant difference was observed
in the clinical outcome of patients with BIR after routine follow-up and second "'l treatment (U=324.5, P=0.15). The diagnostic
critical point (DCP) of sTg to predict SIR and distant metastasis was 27.5 and 61.7 ng/mL, respectively. Conclusion: DTC patients
with suspicious high Tg concentration has high recurrence risk, taking 27.5 ng/mL as the cut-off of sTg is helpful to identify the

patients with high recurrence risk early. '
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patients.
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AL R HUR B ( differentiated thyroid
cancer, DTC) M—Z3pr X FELRF AR, ik
FEPEC AT AR HR AR E (thyroid-stimulating
hormone, TSH) #IiliAY7. ARJ5 "' TAYT FEHR
T3NEHR, BEH (EBREERHIRARHZL) |
HIENGYT (VS BR AT SEAAAE BRI kB R L)
FOERIATE CEPX B AAETER AL BRI ) o P
BT T R T T Y T DTCRE BRI
WAL, BIARJE P TEIF AT R PR . TNM
S IFNAG R AR 43 2 W B T B AT DTC 8
PIFET- A R, (B FX ARG EAREE
TR S5 o 2R A OB AT S5 S I R AR b
AT )RS, R B IsaEFART IR &
FOUHI AR ORAE, X FIRaE AR r
RN AR TE — SRR, h Tuttle 12 4R
I 2:20154F 2 F HUR AR P2 ( American Thyroid
Association, ATA ) #§rg & IE B9 3 & K 53 2
( dynamic risk stratification, DRS) B2 1z
TEHTDTCHREZWIIRGYT (HEFBEFARLEK
PIEYT ) JEBITROTAS . 20194F AL HIR R
ARG U AT AP R I T 4R IS DRS
X— TR R EARSG K P LAYTRIN . LA

I did not have greater benefits on the prognosis of these patients. Second
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I treatment is helpful for these patients to achieve ER as soon as possible. However, high-

B treatment showed no further benefit for BIR

I therapy; Biochemical incomplete response

B P AT
DRSHEFEIT R E (excellent response,

ER) . J7CAHY) (indeterminate response,
IDR) . AEAITFRAE (biochemical incomplete
response, BIR ) FIZEMMITRAAE (structural
incomplete response, SIR) . Hr, HURPRERE
1 (thyroglobulin, Tg) 7K 7] 5EH4 =5 (H 454k,
DR tE R AR 2= A o JC R FE M R B R A
DRSS E MBIRIRAS o BF XX &850 8 5 IR TT
PR — BRI R e, B TR £
WEEAF AR R AR, G RAT AYT
IRIT I K H AR B A R Y TR R 2 R
RVE R E o A S48 R B 3 B AR S5 B P T g

(stimulated Tg, sTg) AJ%EHS = (>10 ng/mL )
(8 SRR TR T R R T AL, DRR '
TRYT KA B T3 53 R84 Wik AT VA 1 5 i) B
B

1 BRI %

1.1 HARIIHR
0] B - 43 H72007—202 14E 512 FAt st b R IE
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Bit B F R DTC VIR J5 7l B8 T /K V-4 &5 11
BF L WAPRE: © G A7 HARIR 2 80E 2 1)
A QIRHEZW NDTC [ 45 HUIRARFL KR8
( papillary thyroid cancer, PTC ) F1HU AR R E
Ji ( follicular thyroid cancer, FTC) | ; @ ARJ5
PIAYTRTsTg/K =10 ng/mL; @ Tehifk (Tg
antibody, TgAb) /KF-<115kU/L; & 424K
AR R AR AF s e Vg kL (B IR AR 2
2N ) 5 © B BRI HTE A AT AT 1 58
B
1.2 SAFFE

FRA B AR B R T N s R
R, MKFIEA: FEKA1.11 GBq; &
ZH: 1.11 GBq<<ifll#<3.70 GBq; =4 .
3.70 GBq<H|H <7.40 GBq. ZrHr34i/al7E4E
WL R T NP B R L. £
kit . BRAFGEAENE L XA G R P HARYT HilsTg
KRR 255, JEEE R P TRIF a6 H
(R BT 8 A I (R AT TR SR B
TRYT AT I, DU RO AS R R] 48 R PR T T
SRR T AT e VIRBE VT o« TR TT RN AR Bifi 1
b AR I 2 SR SRR A B R AR S ER
IDR. BIRFISIR; #FBH ST RO AT AR
T, HARGRES A AR . B R
kb, W BTG HSIR . XA K AT R
W7 RO S BIRAY A, #E—20WELTSHA
HTETT T 2 IR T 5 PR S AT IS A R A
TAEEES . P HZIE TAEFHE (receiver
operating characteristic, ROC) HHZIFAE ARG H
U TIRYT RS T gk STR B8 AL 2 A% 14) T 447 {F A
FEFHYE R
1.3 Gtz abhE

K HISPSS 26.04¢ i it AT Bl o b, AR
FHAEW . PRI AT EAFF A IES a6,
% (P25, P75) #n, KHKruskal-Wallisfk
kg, M. B RS . 2 YEFBRAF
RADREF EMETTR LR (E ) R, R
AR . T . NA I RIGST O 50 R
Kruskal-WallisBk FIkz 55 . P<<0.050 2554 4t

2 5 B

21 —RRER

RKENG) e gy A 1380 %, ik (15
) oA (3761) w86 ) 34 TR
PR (£*=0.94, P=0.63) . 4y (H=3.09,
P=0.21) . T/M (H=4.95, P=0.08) . s &
FABML (F=3.12, P=021) . £t (=033,
P=0.85) MIBRAFZEASIRE (=235, P=0.31)
FHESFHILGEIFFEZE L, K. T &30
AE K LAY AT AL T g /K4 51 266
(13.0, 46.6) . 26.2 (14.0, 64.0) . 29.8
(20.4, 58.0) ng/mL, ZREGit¥EX
(H=1.28, P=0.53) . sl NI &,
o MR Tk L 25 5, ERA SRR
X (H=7.88, P=0.02, #1) .
22 AEFECLETEEENEHETY

2P RITR6N A, BKER# }8.7%, IDR
HK26.1%, BIRF N44.2%, SIRFE H21.0%.
FIE T4 6.7% (1/15) F140.0% (6/15)
1 R FL T N ERFIIDR, 40.0% (6/15) ABIR,
13.3% (2/15) K&JEHNSIR; WG4 h5a
13.5% (5/37) F116.2% (6/37) BYEEFLIHHWER
FIIDR, 45.9% (17/37) NBIR, 24.3% (9/37)
K JERSIR; =74 HERFIIDRIY B 5 A
7.0% (6/86) F127.9% (24/86) , BIR¥F N44.2%
(38/86) , 20.9% (18/86) K& HMNSIR, A5
HAZ P HRIT G R EIT RS R G TR
(H=1.02, P=0.60, K1) .
2.3 FEITHMTHMEBENETRETL

W RET40.340 H , WU R 7341 A
FTHNTHEETA . PHAT7 a8 mIGsT,
65BN AETSHIHITGYT T & HbE . E—20 g
R FAT HA T 1008 6 5491 6 25 I U 19 18] AR 9T I
N, & BLERZEHH B V01 18.5% T+ 2 B U5 A
f930.8%, IDRZ[144.6%% 4733.8%, BIRZAK I,
BB A81E (36.9% vs 33.8% ) o 31.0% (9/29) HY
IDREZH A5 HER, 10.3% (3/29) #5758 JBIR;
16.7% (4/24 ) BBIREH %A NIDR, 4.2%
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(1/24) KJEHSIR, BEVI#IH5S KW HEE G R, RREFHE"TAT R E KI5
IT N A3 ULIEI2 , 340 B B U AR W A7 R8s WIS 2 E L, BB Jogs H ek iry 35 ]
ERTG ¢ (H=2.94, P=0.23) . Wotss TETSHIMHNEST T A1T2%#
F1 138HIAT R ToH S B E MG BRI 4 E

Tab.1 Clinicopathologic features of 138 patients with suspicious high-level Tg concentration

Characteristic Low dose group ~ Medium dose group ~ High dose group Statistics value P value
Gender 7 (%) 7=0.94 0.63
Male 4 (26.6) 15 (40.5) 30 (34.8)
Female 11 (73.4) 22 (59.5) 56 (65.2)
Age/year median (P25, P75) 36.0 (33.5,41.5) 36.0 (30.0, 44.0) 33.5(28.3, 38.0) H=3.09 0.21
T staging 7 (%) H=4.95 0.08
T, 6 (40.0) 11 (29.7) 26 (30.2)
Ty 8(53.3) 12 (32.4) 22 (25.5)
T, 0(0.0) 9(24.3) 17 (19.7)
Ts, 0(0.0) 0(0.0) 2(2.3)
Ts, 0(0.0) 1(2.7) 4 (4.6)
T 0(0.0) 3(8.1) 11 (12.7)
T, 1 (6.6) 1(2.7) 4(4.6)
N staging 7 (%) H=7.88 0.02
Ny 2(13.3) 1(2.7) 3(3.5)
N 7 (46.6) 13 (35.1) 21 (24.5)
Ny, 5(33.3) 23 (62.1) 62 (72.0)
N, 1 (6.6) 0(0.0) 0(0.0)
Capsular involvement 7 (%) 7=3.12 0.21
Yes 8(53.3) 15 (40.5) 52 (60.4)
No 6 (40.0) 9(24.3) 16 (18.6)
Unknown 1(6.6) 13 (35.1) 18 (21.0)
Multifocality 7 (%) 2=0.33 0.85
Yes 9 (60.0) 15 (40.5) 32(37.2)
No 4 (26.6) 7 (20.0) 11 (12.7)
Unknown 2(13.3) 15 (40.5) 43 (50.0)
BRAF status 7 (%) 7=2.35 0.31
Mutant 6 (40.0) 9(24.3) 19 (22.1)
Wild type 0(0.0) 4(10.8) 5(5.8)
Unknown 9 (60.0) 24 (64.8) 62 (72.1)

sTg level py/(ng'mL"") median (P25, P75) 26.6(13.0,46.6)  262(14.0,64.0)  29.8(20.4, 58.0) H=1.61 0.45
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Short-term response to therapy
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Fig. 1 Short-term response to different does of *'I in patients with
suspicious high Tg concentration
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PR PRI E 3461 ALTSHINHNAI Y4 16.7%
(4/24) ¥ NIDR, 79.2% (19/24 ) {#£+FBIR,

4.2% (1/24) PEREHNSIR, MR, FHR"°'T
BITAHT5.9% (2/34) ¥ HER, 20.6% (7/34)

B HIDR, 32.4% (11/34) 143 WBIR, 41.2%
(14/34) #EREHSIR, HAF26.5% (9/34) K
MBS E Kk, 2F RGBT, 14.7%
(5/34) MAlisER sk, PIZIBIR B T AL
RS o g it L (U=324.5, P=0.15,

K3) , RUMXHFATSHIMENG)T, #h°HE
7 AR REE— AL P BIR H AR I PR

B End-of-period response to therapy
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Fig.2 Response to different does of "*'I in patients without other interventions

A: Short-term; B: End-of-period.
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Fig.3 Clinical outcomes of patients with BIR after routine follow-

up and second "' treatment

2.5 CARITETsToX} SIRK T A 7 BTl B X

ARG PRI AT T g5 S5 M PR kL 56 R A Hh 28
T (area under curve, AUC) 40.66 (95%
CI: 0.56~0.76) . 24sTgll27.5 ng/mL & FL{H Fiii
SERITER AR KA, BRI (0.20)
X W 1 2R ARE FVRE 57 1 3 0l S 67.6 % H152.5%
sTg 5L 5 X R AUAUCK0.70 (95% CI:
0.57~0.82) , 152 Ay fe b 54 3% 10 S8 A
61.7 ng/mL, XJ b 14 R B FRE R B2 73001 R 52.4%
F178.6% (&l4)
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Fig. 4 The ROC curves of sTg levels in SIR (A) and distant metastasis (B) patients
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RIGERITER AL SIR, R IXE T BEE K
AR . SR, KL L 3R 4L ]
A BT RN 22 I RS R R X, R P TR
SRR RE HAPERT, (RIS S T AT ik 3
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SNEBEZE RN . WA Y BOR, T5%RIDTC
HAJEIR3.7 GBI LS, sRax R IR
HPTR IR R B “YER BIrEE #9300 Gy.
AN ESE 5%, 2.22 GBqT R EIHS F3.7
GBqy"'THy “TEH” fEH. EFXTE SR AT H
b T AL TSHIPHIATT NV B, #E—50
BRI, 3K oA WL B 225, H)
APEAT 3 1% IDR M2 16.7% 5 BIR A 5 i) 78 J 42
B e A B . A JC TR XA I R
5 ) A SRR B B AT IS R T SO R
(BRI T T I a5 i kL B, T
TSHINHATF FEVINEL, A2 TRUCRE'T
1RIT . EXAANFEF, #IidROCHIZR /#5211
MISIR s TghefEFAE . 027.5 ng/mL, X 5AR
TR RTIATESE ' A9 301926.75 ng/mLARHEE .
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W “1115'@']9/‘]47.1 ng/mLEWEA A, T
FEATE NS NBEROASTR], X — 1 22 16 & BV ]
P o TIOR8 T A BT DRI AT T S8
KT B, DIURRH BISTR kL al i b
R, NI E RS T 2

R R P AYT IR 6 A BIRAY B,
e — 2L W AEALAT TSHAMBIETT T 5 B BE 17 F1
PR AT I RS H . 4erp(240.34 H 1)
Bl T, &I AT BT R E B RIR YT
RIWIF B EER ., BIEBIREHNE & RA



416

B3R, 5

TRPRIEIRESIESEDHABRIREEEE " DS BHIEKRES

25.9%, {XTSHIHNAIT FA4.2% K& HNSIR,
MFEAT PR P AT R B TP R iA41.2%, R
EBIRBH ME LR, (AP TAITF P AR
kA A T8 bR B s 1 B M s 2 e Ry 435 # g
KRR UERE . AU B AT 4 P AT IAER
SR T IX Fh AN A AT B JIT 2 I 11 2 i 2 5 A B T
BB A A 0 A K Bl AT R AU AR, E R T
I AN, W TR R S R A
(R, EE T SR 1 A L RS 1Y R R BT R
BRITROR B 3, I A RSk TR
BRI, CRAST AR AR L
[ iR 25 7 380 4 R P A T R TS HK P Xk
PR S e e D, X ok 3 40 s 3 A AR T T
TEEE N Tuttle ' %4 T20144E 82, 4
X JCH U 5 b g T BE M AR 0 R, I A BE
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—Hakt .

)

AR A R TR

[ & % X W]

[1] TUTTLE R M, LEBOEUF R. Follow up approaches in thyroid
cancer: a risk adapted paradigm [ J ] . Endocrinol Metab Clin
N Am, 2008, 37(2): 419-435, ix—x.

[2] TUTTLE R M, TALA H, SHAH ], et al. Estimating risk

of recurrence in differentiated thyroid cancer after total

thyroidectomy and radioactive iodine remnant ablation: using

[4]

[5]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

response to therapy variables to modify the initial risk estimates
predicted by the new American Thyroid Association staging
system [ J | . Thyroid, 2010, 20(12): 1341-1349.

HAUGEN B R, ALEXANDER E K, BIBLE K C, et al. 2015
American thyroid association management guidelines for adult
patients with thyroid nodules and differentiated thyroid cancer:
the American Thyroid Association guidelines task force on
thyroid nodules and differentiated thyroid cancer [1]. Thyroid,
2016, 26(1): 1-133.

T B, PN, BT A SR E AR TR T T
WAL IR [T ] . P EYESAE AR, 2019, 29(10): 832-840.
DING Y, MA Q J, WANG R F, et al. Expert consensus on
preoperative evaluation of *'T after surgery for differentiated
thyroid cancer [ J ] . China Oncol, 2019, 29(10): 832-840.
ALZAHRANI A S, MOHAMED G, AL SHAMMARY A, et
al. Long—term course and predictive factors of elevated serum
thyroglobulin and negative diagnostic radioiodine whole body
scan in differentiated thyroid cancer [ J ] . J Endocrinol Invest,
2005, 28(6): 540-546.

CASTAGNA M G, TALA JURY H P, CIPRI C, et al. The use of
ultrasensitive thyroglobulin assays reduces but does not abolish
the need for TSH stimulation in patients with differentiated
thyroid carcinoma [ J ] . J Endocrinol Invest, 2011, 34(8):
€219-e223.

VAISMAN F, MOMESSO D, BULZICO D A, et al. Spontaneous
remission in thyroid cancer patients after biochemical
incomplete response to initial therapy [ J | . Clin Endocrinol
(Oxf), 2012, 77(1): 132-138.

SZUMOWSKI P, ABDELRAZEK S, IWANICKA D, et
al. Dosimetry during adjuvant 'l therapy in patients with
differentiated thyroid cancer—clinical implications [ J ] . Sci
Rep, 2021, 11(1): 13930.

CAMPENNI A, GIOVANELLA L, PIGNATA S A, et al. Thyroid
remnant ablation in differentiated thyroid cancer: searching for
the most effective radioiodine activity and stimulation strategy
in a real-life scenario [ J | . Nuel Med Commun, 2015, 36(11):
1100-1106.

YANG X, LIANG J, LI T J, et al. Preablative stimulated
thyroglobulin correlates to new therapy response system in
differentiated thyroid cancer [ J | . J Clin Endocrinol Metab,
2016, 101(3): 1307-1313.

YANG X, LIANG J, LI T J, et al. Postoperative stimulated
thyroglobulin level and recurrence risk stratification in
differentiated thyroid cancer [ J ] . Chin Med J (Engl), 2015,
128(8): 1058-1064.

TUTTLE R M. Optimal management of a biochemical
incomplete response to therapy in differentiated thyroid cancer:
aggressive treatment or cautious observation? [J] . Endocrine,
2014, 46(3): 363-364.

SEEEEE, A2 fE, TR & F. 20 AT DR B
JORIE ARG B FH N EAFEE [) ] . T ERIEAS,
2020, 30(12): 991-995.

(Ui HIH: 2022-04-18 &[T H . 2022-05-02)



