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Correlation between the level of serum thyroglobulin after operation and the clinical
outcome in patients with medium-high risk differentiated thyroid cancer”
LIU Qianhui sHE Yong ,YIN Mengting L1 Guixing”
Department of Experimental Medicine sWest China Hospital s Sichuan University ,
Chengdu ,Sichuan 610041,China
Abstract: Objective To explore the value of serum thyroglobulin (Tg) level in predicting long-term clini-
cal outcome in patients with medium-high risk differentiated thyroid cancer (DTC). Methods A total of 296
DTC patients admitted to West China Hospital, Sichuan University from January 2011 to June 2019 were ret-
rospectively analyzed. Based on the results of the last follow-up,these patients were divided into three groups:
patients having evidence of structural persistence/recurrence were taken as group A, patients having incom-
plete biochemical response were taken as group B, patients surviving with disease-free were taken as group C.
All patients in the three groups received total thyroidectomy and iodine 131 (**'D) radiotherapy,and were fol-
lowed up regularly. The median follow-up time was 45 months (2—120 months). The differences between the
levels of post-surgery preablative stimulated Tg (ps-Tg) and non-stimulated Tg (ns-Tg) levels among three
groups were compared. Receiver operating characteristic (ROC) curves were drawn to find the optimal thresh-
olds for ps-Tg and ns-Tg to predict patients’ disease-free survival,and multivariate Logistic regression analysis
was used to identify risk factors of disease persistence or recurrence. Results The median levels of ps-Tg and
ns-Tg from high to low were group A, group B,group C (P<C0. 05). The optimal thresholds of ps-Tg and ns-
Tg for predicting clinical outcome were 5. 21 ng/mL (AUC=0.956,95%CI :0. 929—0. 984) and 0. 28 ng/mL
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(AUC=0.930,95%CI :0.901—0. 959). Cervical lymph node metastasis (OR=3.076,95%CI :1. 438—6. 581,
P<C0.01) and serum ps-Tg level (OR=1.55,95%CI:1.362—1.765,P<C0.001) were risk factors for incom-

plete biochemical response or structural disease recurrence. Besides, when the time of Tg level doubling was

less than one year, patients were more prone to have disease structural recurrence. Conclusion

The higher

stage of lymph node metastasis, postoperative ps-Tg>5. 21 ng/mL,ns-Tg<C0. 28 ng/mL,and the time of Tg

doubling<C1 year could predict the disease-free survival of patients with medium-high risk DTC.

Key words: differentiated thyroid cancer;

FH SRR 96 2 A B DL 1 PR 0 0 5 g L L R o 4k
R HUIR BRI (DTO) W &0 it i, 20 i 90% . EEH
KRR 22 (AT A KK 43 )2 REARYE DTC B 3# iz it
JiIRd /0N B A 15 0 e B 3 B A K L R AU 43 Sk
MRRBS (<<5%) o KUES (5% ~ 20%) . & KBS (>
20 %) H MOk B 22 1 BT 5T R BRAGIT R B 3 S XS
WAL X DTC i i85 Js 43 W - . i i
RIRERE H (Te) & DTC B E R EMBE s, 24
Tg KVPRFE Tt 5 B L 38 5 A A g 2 & U
ATRE., EWNANETARE Tg KF5 DTC flf5 & &M
MR ZETHE Teg X FIRITITRGRITE 6~24 1~ H
I PR 5% V70 B9 00 A (5 L 1 56 T RS Te /KX 95
35 A2 300 485 JR) 1 T A (B B B 9T B 2. R T R R Bk A
FHR B 2 20 R A2 H AR B B3R (TSED (B IR iR Bk 2
PR (TgAb) A H R IR 2 S04k 9 il Bt & CTPOAD)
X Tg A 45 5 1 52 i , A B 5% 40 A FEAS Be AT R IR R
YR KM 131 DIRIT A IRAE T TSH KT
I B (100 mIU/mL) . TgAb #1 TPOAb ¥ 2 [
) 296 ) o KU DTC B E M FsE 4 4, 5 R
JEPTTIRIT RTINS Te(ps-Te) (Ml # Tg(ns-Tg)
K S %o 9 9 3 201 445 J) #) TR A0 1R
1 #EREFE
1.1 — %R BEE 2011 4E 1 H & 2019 4F 6 A 5t
BTN KFHETER. 22 T HRESA, - H
RIFEAT1IRIT X TSH WG 7 1 s XU DTC &
H 296 BRI XT G HEBR AR M - (O B2 I IR AR BA
4235 (2)TgAb 58 TPOAD FATEE ; (3) & &k KK 4> 2
RSG5 () AR Ik BN 25 R (B 2 R sl FE 1) (H
BE VTS B T 1 4F 35 (5) B DB IR bR & ;5 (6)
RuTfAfE b 5678 % . Hd, B 83 i, %« 213 il 4F
% 21~76 %, (43.26£12.28) % , 296 1 #F 57 %t
SZAEFARKLTIRIT G AR, N A M0 AR
W FARGE 3T IR YT IR B R L e B 9K TNM
A3 A S KRG 43 S LI R R S RE S A L S
B B CT 2 Wt A% 2 H 4 (WBS) %5, v A3 Bl 1
] 45 4~ H (2~120 4~ H) . ARBFFEE ]I K#1E
G I B A ) R 2R A H R A 2 B It
1.2 U850 I TSH. W e =8 IR R &
MR i ORI . Tg. TgAb, TPOAD 5 I ¥ 2k 1 %%
[G/A Al cobas €601 (2011 4E 1 A & 2020 4E 5 A) &

thyroglobulin;

iodine 131 radiotherapy treatment

801 Zr M X (2020 4 6 H Z= 4 Je AR A7) & (i fk
R OG ), kW s B 4r i ko 0.005~ 100. 000
pIU/mL,0. 6 ~50. 0 pmol/L,0.5~100. 0 pmol/L.
0.04~500. 00 ng/mL. 10~ 4 000 1U/mL. 9 ~ 600
IU/mL, Tg iR & T 2014 4 9 H H#:,2014 4F 9 H
7RG 0 95 FEl R 0. 1~500. 0 ng/mlL,

1.3 Hik BOEREETFARE R LIRYT AT, ¥R
ps-Tg K, 1T 1~6 A H 84 H & ns-Tg
K IRITIE 2 A 6 A H K 1K ns-Tg KL 3R
IT 2 )5 BAER 1 IR ns-Tg K, H R Tg K B}
FIN A TgAb K TPOADb 7K, ARIESCHE[2] &
KARAPANOU %" (55 8 8 B KB I PR 45 =)
YN 3. A AFTESS A K AN A i A /s B
2R A BH P 5 R P I R T B A AR L 2 R R R X s
FISES (ML A 5 F W VRS R L SR K
e BT I T] K ) 5 A8 BT 1T 5 AR 4G A o B IR BE R R A
HEA, B AR N A A LERARS
PERAE L fH ns-Tg=0. 2 ng/mL. C 41 JGHk A7, B
BRI LRE AR, H ns-Tg<<0.2 ng/ml, TgfH
Bk A R Tg-DT = (0. 693 X dt) /In(rl/r2)", H
Hode AP Tg & BRI ES Rl . vl r2 IR Tg 1)
2 1

1.4 SEit2Fhbs R SPSS25. 0 8 i 44 % 5 4
AT 47 s BT A B i 2L AR & fff H Kolmogorov-
Smirnov(K-S) J7 % #E 17 IE S PR K IR M IE 2520 A 1
ARl ot s FoR A Ml N IE 2 4 A 1 A8 1l M
(Min~Mazx)Fm, RAREZET 200 07 KK M
Kruska-Wallis B FIK: 5670 5] FL# A B.C 3 HEE 1Y
AR PR TR YT B TNM. 23 301 1 /0N | 3535
WSS R IE N B LN 2 R — K TR
FARM B E] | ps-Tg.ns-Tg B K F 2 H ;K Mann-
Whitney U Bk RIS I8 /3-8 A+ B 4L F1 C 41 CEP ¥R 9% £
SEAFAE AR TG A A7 4D 8] ps-Tg.ns-Tg /K1) 2
St ST 2R TAEFRIE (ROC) #h 2R, 58 ps-Tg Ml
ns-Tg T £ & TCI A A7 1 o A2 18R AT (5 B A o 1 28 4
BE RRSEE ARG R | FHE T AE (PPV) 1B 1 e (E
(NPV); R HZHZE Logistic [\ 548 7 LA BT R £
Xl PRES JR 52 m . P<<0.05 NESH I %8 X,
2 % R

2.1 34— BRI 3 ABE IR KA



« 180 -

TNM 2 Bk 45 5 5% . 5 & K
BHE G E X (P<T0.05) ;3 Ak,

ERHREFRLE 202241 A% 434% 24

Int J Lab Med,January 2022, Vol. 43,No. 2

IR 22
AR LR 22

B FE X (P>0.05), Wk,

*x1 3H—MAEMILER
TiH A H(n=26) B4 (n=55) C (=215 P X*/F/H
P (V)] 0.132 4,052
5 5(19. 23) 21(38.18) 57(26.51)
4 21(80.77) 34(61. 82) 158(73. 49)
SRR (s, %) 43.77414.43 45.73413.01 47, 46413, 65 0.549 0. 601
B B S (%] <0.01 56. 381
<2 10(38. 46) 42(76. 36) 199(92. 56)
=2 16(61. 54) 13(23. 64) 16(7. 44)
TNM 53-1[n (26) ] <0.01 19. 765
Tl 5(19. 23) 16(29. 09) 74(34. 42)
T2 3(11.54) 7(12.73) 12(5. 58)
T3 7(26.92) 19(34. 55) 99(46. 05)
T4 11(42.31) 13(23. 64) 30(13.95)
FREM 5B (0] <0.01 30. 660
NO 4(15. 38) 3(5. 45) 43(20. 00)
Nla 4(15. 38) 25(45. 45) 117(54. 42)
N1b 18(69. 23) 27(49. 09) 55(25. 58)
SRR En (V)] <20. 001 178. 996
i 11(42. 31) 40(72.73) 175(81. 40)
e 15(57. 69) 15(27.27) 40(18. 60)

2.2 MG Tg /K 3P ps-Tg KFH
FEEE N A . BAH.CH(P<<0.05) ., 3 H"T1AIT
JEE K ns-Tg PR FHmEEME N A4 . B4H.CHA
(P<<0.05), WL 2,

*2 3 #4218 ps-Tg 0 ns-Tg 7K F L8
[M(Min~Max) ,ng/mL]
21 51 n ps-Tg ns-Tg
Al 26 31.01€0. 66~324. 90) 2.32(0.10~50. 96)
B4 55 12.24(0.33~181.40)" 1.06(0.10~8.73)"
cd#l 215 1.06(0. 04~27.56)™ 0.07€0.04~7.50)"

5 A, P<<0.05: 5 B4l IkE,"P<0. 05,

2.3 ZWPE Logistic FIEAHT ¥ A BWHAEIH
1 H ORISR . C Al 11 4 (R AEAE 4D .
Z % Logistic [0 53 #7725 5 TR , 30058 ik L 45 % #
(OR=3.076,95%CI:1.438~6.581,P<C0.01) . Ifi
W ps-Tg KF(OR=1.55,95%CI:1. 362~ 1. 765,
P<20.001) 5 B & T AE A% ARG .

2.4 ps-Tg.ns-Tg KFXF TR AELF W TMAER 5
SEEST ps-Tg.ns-Tg By ROC i £, ps-Tg XF Fl JG
WAL B i £6 R AL CAUC) S 0. 956 (95% CI «
0.929~0.984), L 5. 21 ng/mlL 5 A3 4% e (8 5 0

I A AE 45 TR I L 29848 B0 K (0. 831) , X iy 1) R B
FUE: 58 0 W o 90.10% M1 93, 00% . i W JE N
92.23%(273/296), PPV i 82.95% (73/88), NPV
S 96.15% (200/208); ns-Tg By AUC k 0.930
(95%CI:0.901~0.959), LA 0.28 ng/mL A fE#k
WL I, 29 8 48 B K (0. 707) , R85 AR 53 B2 43 )
1 88. 90 % I 81. 90% , #E#fi & 4 83.78% , PPV Ny
64.86% NPV 24 95.14% ., ps-Tg B AUC KF ns-
Tg(Z=1.785,P<C0.01),ps-Tg HA T I 12 W 2k
fig. WK1,

i 0. 6=
=
0.4 H R
®ps-Tg
@ns-Tg
@s%4
0.0 T T T T 1
0.0 0.2 0.4 06 08 1.0
1-H5E

B 1

2.5 3HIRITIR IR GL M ns Teg KPP
B ns-Tg A I I 8] Sy S 5, fi i Bl 7 N ) O 28

ps-Tgns- Tg B IR TR EFF 4B H ROC H £k



EfribEF2E 202241 HF 43%5% 2 Int ] Lab Med, January 2022, Vol. 43,No. 2 « 181 -

MM E MW nsTg KFEMWAZfL, A4 11 )
(42.31%)ns-Tg KV ETH. A 3 ] ps-Tg IKF Il FHH
5.21 ng/mL(J3 %8 0.66.1.56.2. 32 ng/mL), {5
A TeDT # 1~14 AHARE.2,2,4.7,9.10,
10.11.12.14 D), ps-Tg K F G FAE 1 3 4] 8 &
TgDT ¥/NT 14l 1.2.9 ™ H) B4 10 4

(18.18%)ns-Tg K218 I F+, Teg-DT 7£ 13~40 4
HAR%(13,13,15.16,20,24.26,30.39.40 ™ H);C
HREZBEEIRITIE ns-Tg FRgh B, & ES KT E
0.1 ng/mL PAF #2405 Bl FBR (0. 04 ng/mL),
LI 2,

) 10. 00
100.00 100. 00 1
R ";'gg' 10.00 - .
2 5 5.00- I
~ £ ~
) N o
£ 1.00 & 100 £
2 W] )
b T b
c g 0. 20 - c 0.10
0.10 i
0.10+ 0. 04
0. 01 . r 0. 01 ; . 0. 01 x .
BITRER Mg s AITRER MEirgs AITRER MIF%ASR
AZH B¢H C¢H

TE NZEEA RN AB.C IR R B IR 81 ns-Te /KBTI .

2 SHBITEERME S ns- Teg KEEL

3 it it

XF DTC &M HAREVIBRAR AR FY TR
PR FEERRIT PR KWBIFRZEEETE R
U BRI 10 %6 ~50 %6 1) £ 3 A7 78 35 22 1 A 4k i AS
SUFE P REFAEGNE Te, HH P44 —2F
SRR GERE RS R IR DTC R I7
Ja R AT K R U L e HR T KU Y DTC g,
ULAER 9T K B, ATA KUK 40 J2 R Ge AN A2 D Ui £
B S5 SR AR 4L i BB AT 14 %6 1 T R 1 &
RN AR RS e s g v & . L R TR
TG TIN5 6 bRl B AT DTC BB 1S

RJG Tg K55 b 20 2300 5% 7 K0 1 B % %%
YIMH 5, ps-Tg 246 K M A s A L-F R IR % 4
(LT J5 TSH KFETFE (30 mIU/mL) R T I E
(I3 Tg K5 RIG ns-Tg /45 IR LT4 %
TSH 7K 30  #6 1E % IS 26 8 DL R B i Tg 7K F.
2015 4F ATA 8t 1EW R J5 Tg KFAE R DTC 7
RO VT FE bR L A8 LA B I S5 04 R B R L AE
Z WG RS B AT IR UE . ARBFFELL 2011 4F 1 H =
2019 4 6 A BEis T U )I KFAE VT B BE R 296 i &
KB DTC & & AT 4 3G AR5 3 Te K5
BRI K 45 s i A G, Z B Y ps-Tg M 5. 21
ng/mL."*' T¥EIF G B IR ns-Tg H 0. 28 ng/mL B}, X}
TN A A B AR B O AN (L b ps-Tg B9
NPV @& ik 96. 15%., 55 WEBB %"/ fil SZABINA
SEHT BB ST A AL BRI ps-Teg<<5. 21 ng/mL."'1
VEIT G H IR ns-Tg<C0. 28 ng/mL By & X DTC &
FARITRCRAE L VR 9 i o 2 4058 58 A% 20 5 o 5 22 1

R BETEMR. £ N & Logistic [ 14 43 #7 45 5 i
N SRR LS5 B A I ps-Tg K5 B & T A
FF B UIAROC H IS ns-Tg /K15 835 TR 26 A7 A A
5B TR B Mk EL 4 B o WA IK ps-Tg << 5. 21
ng/mL B H & KK DTC &35 7] 58 2 0 fIK BE U7 590K
W BT . BR T RGBS T AKCF 1 TS (8
ARWFFEABMEE T Te KFHshA2fb, A4l 11 ] Tg
KV T E  Te DT 78 1~14 > H A% 0 B 4
10 5l Tg 7KF EF By FH, Tg-DT 78 13~40 ™A
%LU Te-DT <1 4F A] BB 5 %5 9 45 49 1 09 & & A
*,1X 5 GIOVANELLA 2" j Brsg 45 M, A
211 #l Tg KF EFHEE A 3 6 ps-Te KT
AAE 5.21 ng/mL (43 5l A 0.66, 1. 56, 2. 32
ng/mL),HH Tg-DT #/NT 1 4E (510 1.2.9 4~
FO S UL BB ps-Tg 7 44 P i o8 21 20 8% 4 B A A1
8 Tg 7K1 6 W Py P b T Z 45 e B % .

J T HER TgAb & TPOADb % Tg ¥ (1 5% i
KO FE A MA TgAb F2 TPOADb FHPEM B &, &K
MARYERI A 51T, 20% ~30% 1) DTC B & Hrik
PE LI E B T {5 AN BE S 9 19 B SRS . an
R YL ZE T BH 2 B 2 1 FROIR R T BB 4 bR A8 R L HR 5T BT
TRIKOF- 5 P08 45 Jy 1 56 3R 2 T — 25 iR 5 il R 1) ) A,
DTC B #F 677 o BE W I AN 25 s 1l B 97 96 U 1 TR
B SRR S B U Rk B ) G A
i I 250350 R 8 1T S SOMBE PH P 5 SR B T 5 S A
)RR SRRV 17 5 L YR T 43 N 7R T JRR R N R IR 5%
Ji T BE AR 45 I &RE K A B9 KU . AR 5T & PR, Bl
ERE KR DTC B A ik B 255 R A ps-



. 182 -

PR B [E

2022 % 1 F % 43 %% 2 ¥ Int ] Lab Med,January 2022, Vol. 43,No. 2

Tg<{5. 21 ng/mL,ns-Tg<{0. 28 ng/mL,Tg-DT>1
AR, FO I T0 9 2B A7 1Y T RE PR AR AT 2 e /b
TR MR BT A B T b R B 2 % T R B
FIE R & HE XU

2% Uk

[1]

(2]

(3]

(4]

[6]

7]

(8]

[9]

LIVIA L,GIORGIO G,COSIMO D,et al. Follow-up of
differentiated thyroid cancer-what should (and what
should not) be done[ ] ]. Nat Rev Endocrinol, 2018, 14
(9):538-551.

HAUGEN B R, ALEXANDER E K, BIBEL K C,et al.
2015 American Thyroid Association Management Guide-
lines for adult patients with thyroid nodules and differen-
tiated thyroid cancer: the American Thyroid Association
Guidelines Task Force on thyroid nodules and differentia-
ted thyroid cancer[]J]. Thyroid,2016,26(1):1-133.
TUTTLE R M,ALZAHRANI A S. Risk stratification in
differentiated thyroid cancer: from detection to final fol-
low-up[J]. J Clin Endocrinol Metabol, 2019, 104 (9) .
4087-4100.

CAMPENNI A, RUGGERI R M., SIRACUSA M., et al.
Early preablation rhTSH-stimulated thyroglobulin pre-
dicts outcome of differentiated thyroid cancer (DTC) pa-
tients[J ]. Eur J Nucl Med Mol Imaging, 2021, 48 (8):
2466-2475.

CAROL E,.SARAH T,PETROS P. Serum thyroglobulin
in the monitoring of differentiated thyroid cancer[ ] ].
Scand J Clin Lab Invest Suppl,2016,76(245) :119-123.
BN i = A ML AN =T L R N S 0 e
131 Ly 7 T R0 38 1 PR B Rk 2 1 53R 97 R I R % 13 1Y
ASAELT ). P9 22 32 38 R 24 2 4R (B 22 i) 2019, 40 (3)
437-441.

BRAg, BB T, A IR T ET R B R SR > 10
ng/mlL (R 37 b 5% B8 P 43 Ak 280 FOIRI 8 T TR YT S I I
PRAEGIALT ). o [ PR 2 Bk 2 B 2441 . 2016, 38 (1) : 83-87.
FERNANDA V,MICHAEL T R. Clinical assessment and
risk stratification in differentiated thyroid cancer[]J]. En-
docrinol Metabol Clin North Am,2019,48(1):99-108.
PERRIER N D,BRIERLEY J D, TUTTLE R M. Differ-
entiated and anaplastic thyroid carcinoma: major changes
in the American Joint Committee on Cancer eighth edition
cancer staging manuall[ J]. CA Cancer J Clin,2018,68(1):
56-63.

[10] KARAPANOU O,TZANELA M,RONDOGIANNI P, et

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

al. Long-term outcome of differentiated thyroid cancer in
children and young adults:risk stratification by ATA cri-
teria and assessment of pre-ablation stimulated thyro-
globulin as predictors of disease persistence[]]. Endo-
crine, 2020,70(3) :566-74.

JEAN-MICHEL B,FRANCOIS T,CHRISTINE A.,et al.
Kinetics of serum tumor marker concentrations and use-
fulness in clinical monitoring [J]. Clin Chem, 1999, 45
(10):1695-1707.

MICHAEL T R,SUKHJEET A,ANCA M A,et al. Con-
troversies, consensus, and collaboration in the use of 'I
therapy in differentiated thyroid cancer:a Joint Statement
from the American Thyroid Association, the European
Association of Nuclear Medicine, the Society of Nuclear
Medicine and Molecular Imaging,and the European Thy-
roid Association[J]. Thyroid,2019,29(4) :461-470.
BRASSARD M, BORGET I, EDET-SANSON A, et al.
Long-term follow-up of patients with papillary and follic-
ular thyroid cancer:a prospective study on 715 patients
[J1.] Clin Endocrinol Metabol,2011,96(5):1352-1359.
ALFREDO C,DANIELE B, MARCO G, et al. Personal-
ized management of differentiated thyroid cancer in real
life: practical guidance from a multidisciplinary panel of
experts[ J]. Endocrine,2020,70(7) :280-291.

AR S BEITF. 2015 41 36 [ FOIR R 27 2 O IR B 285 1
555 A0 R AR IR 6 3206 6 B ) iR 52+ 43 A 2R IR R g T
BT REL) ], h R AE 28 75,2016, 26(1) ¢ 1-12.

WEBB R C, HOWARD R S, STOJADINOVIC A, et al.
The utility of serum thyroglobulin measurement at the
time of remnant ablation for predicting disease-free status
in patients with differentiated thyroid cancer:a meta-anal-
ysis involving 3 947 patients [ J]. J Clin Endocrinol
Metabol,2012,97(8) :2754-2763.

SZABINA S,LLASZL.O B,BEATA B,et al. The prognos-
tic role of postablative non-stimulated thyroglobulin in
differentiated thyroid cancer[]]. Cancers, 2021, 13(2):
310-320.

GIOVANELLA L, TRIMBOLI P, VERBURG F A,et al.
Thyroglobulin levels and thyroglobulin doubling time in-
dependently predict a positive 18 F-FDG PET/CT scan in
patients with biochemical recurrence of differentiated thy-
roid carcinomal J]. Europ J Nucl Med Mol Imag,2013,40
(6):874-880.

e H W .2021-09-12 &I H#.2021-11-20)



