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MG T I RI4ERE 1Y) Tg fEE T (TeDT ) C W R HAE R PTC ARk i EM . BRY DL TeDT W&5)R7EH,
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[ Abstract ]
(DM-PTC) ,

modalities such as computed tomography ( CT ) . Due to limitations inherent in imaging techniques, such as radiation exposure,
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Background In advanced papillary thyroid carcinoma (PTC) , particularly distant metastatic PTC

disease progression is primarily monitored through serum markers like thyroglobulin ( Tg) and imaging

high cost, and complexity of metastatic lesion distribution, Response Evaluation Criteria In Solid Tumors version 1.1( RECIST 1.1 )
often fail to timely capture disease changes in DM-PTC patients. The integration of Tg doubling time ( TgDT ) has demonstrated its
efficacy in sensitively monitoring PTC disease progression. Objective To explore the biochemical progression and its influencing
factors in DM=PTC using TgDT as the outcome variable. Methods This retrospective study included 61 DM—-PTC patients treated
at the Department of Nuclear Medicine, Peking Union Medical College Hospital from January 2018 to June 2023. Baseline data
and genetic mutation analyses (including BRAF mutation, TERT mutation, RET fusion, and RAS mutation ) were collected.
Peripheral blood T cell subsets, natural killer ( NK ) cells, and lymphocyte counts were measured 4 months to 1 year post—last
"' treatment. Patients were categorized into two groups based on TgDT<3 years (n=16) and = 3 years (n=45) . The initial
and final values of T cell subsets, NK cell percentages, and lymphocyte counts were defined at the first and last Tg measurement
points, respectively. The lymphocyte subset change rate was calculated as [ ( final value — initial value ) /initial value ] x 100%.
Differences in initial values and change rates of lymphocyte subsets between the two groups were compared. Multivariate Logistic
regression analysis was performed to identify factors influencing biochemical progression in DM—PTC. Results The = 3 years
group had a lower age at diagnosis, fewer local surgeries before the last "*'T treatment, lower RAIR, TERT mutation, and co—
occurrence of BRAF and TERT mutations, but a higher RET fusion rate compared to the <3 years group ( P<0.05) . The = 3
years group exhibited higher percentages of CD;" and CDg" T cells and lower percentages of NK cells and CD,/CDg ratio compared
to the <3 years group ( P<0.05) . Multivariate Logistic regression analysis indicated that a decrease in CD" T cell percentage
(OR=0.879, 95%CI=0.792-0.975 ) and co—occurrence of BRAF and TERT mutations ( OR=7.044, 95%CI=1.368-36.265 )
were factors influencing biochemical progression in DM=PTC ( P<0.05) . Conclusion An immune status characterized by
a low proportion of CDg" T cells and the co—occurrence of BRAF and TERT mutations are influential factors in the biochemical
progression of DM—PTC. Lymphocyte subset analysis and combined genetic testing are crucial for disease monitoring and prognosis
evaluation in DM-PTC.
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(Tg doubling—time, TgDT ) A iz Bt H R AR BR 2 F T
& (anti-thyroglobulin antibodies, TgAb ) FAME. 1
Tg (TSH<0.1 mU/L) RS, Tg BIShSAs g 0 .
BEDTRIIAE) TeDT BERI VRS0 DTC A4 % . $6F |
BRI J1dEbR, 5 RE IR AAAAOC, TR
WU DM-DTC i 175 3 R ) — IR . e, 23 T
E& [11-12] R

KK DM=-DTC Jikg 15 7 , B 1 D0 I B
T e 1 e XU, A [l A i e . RETE AR A 3 1k
HHAEE >45 2 . Wikt >1 em, BRI SME AR BEAIG
R I I 18F-FDG . BUXEIS (radioiodine refractory,
RAIR) 5%, £ RECIST PEAS OSSR AL 0y Jo it e Ak
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[N A 2018 4 1 H—2023 4F 6 H L th Al s
Bl 2R 10 61 5] DM-PTC BB WIFFENT 4. 9
AFbRE: (1) PTCHIAEAR)G +"'1RIT)E, FRghh (il
. ERE ) B (2) KR PTRITE 4 A HEN
AERHE] PATANE L T 400 . NK 20 K bk B 40 i A
W (3) 76 IR GE F8 A il i (] o5 K J5 2R 17 2 4F
W, A 3L Tg ( TSH<0.1 mU/L ) ¥4k

HEBRARE: (1) TgAb BHE R T A {EAER T 46 I
TR (2) AWFFEIEIYE Tg BE VTR P4 T L B 7

IEFANRST . HLENATY . RPERIT . R NIRRT
HOTAE; (3) BT RIBEGNESON . A B R |
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PRSI WIZAEES . SR IR R KA . M A (T 4338
FIN M) R TR TR FAR RS P TIRY IR
PBITHAYT R . SR R U R TR T 43 T AR
B (RATR-DTC) | SEAFFERERAE, JEH RS
I PN 5 A0 935 BRI PR 0 o M 8 TR B0 R URAA BT (v—raf
murine sarcoma viral oncogene homolog B1, BRAF ) BRAT |
Vi il S ST (telomere reverse transcriptase, TERT )
Ay R HE ( rearranged during transfection, RET )
G KENEHRTE (rat sarcoma, RAS) RAE,

1.3 HXEXSiSHRE

PTC i R4 W12 7% 22 B AE IR & & 51 28 ( American
Joint Committee on Cancer, AJCC ) TNM 58 4> B ( 25
M) T L RAIR W& X 2% (eG4 1k
AR IR 912 1A R (2019 4R D) ) 1YL
SCHTETCAME PR A TR AL, TSH Il ECIR S

(>30mU/L) = (1) BBAAERE IR E R PTG
ST A8 AR RN R AR, (2) AR L)
REMERG RS2 PRI IR R WHE R AR s (3)
FE RO REARML, ARG e A A AR, HLWT 4% 18F-FDG
PET/CT, CT & MRI S5 HAWSE Bk & BT is; (4)
LAl 2R P IRYT IS AR AR L GE 1 H
U51E 1 AEN BT R, Gdm kB g 1< . s
Rkt Tg f8 A4
1.4 TgDT it&E. #34ER5ME itk B 28R 5 55 4

A H Kuma Hospital, Doubling Time, Doubling
Rate&Progression Calculator, Ver 2.0 it & TegDT

( https://www.kuma—-h.or.jp/kumapedia/kuma-medical/
detail/?id=290 ) . L TgDT 3 4E R 5L, WBHFIEXF R4 J
B (n=16) M= 344 (n=45) , Hr TeDT fifH
NN = 3 54,

] L b EL A AR 23 A 0T E A4S NK 4R 53 1
CD,TH4IMIE 40 b, CD,' T 4 A 43 Lk . CD™ T 40 &
Srit. CDJCDg. WAL X . Kk VAT 44
H B AERFRIN, 15 TeDT BIRIIR Ty B A A5 A9 T 410
R . NK 2B 53 o Sk U 4 i 268 RHE B oAk
CLANMAF AR LR TR, T15F TgDT BIAIR Tg I TA] SLAY T
AR . NK 207 43 Ll A bk U 240 e 4 X a0 SR
IR LS A LA R AL, b L 200 S R ) T G 1 22 1
LEERMM RN TR I& 2t e o N N [ 5 e
= CRWUAH - VILRTE ) / FILRTE x 100%.  HEE P AL ik L
20 A G {1 S A8 A3 0 22 S O

Hb JE I A SR P R bR R 2 5 . NK 4
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M 4y Hb: 8.00%~26.00%; CD,'T 40 Ml & 43 L.
61.00%~85.00%; CD," T 4L H 77t : 28.00%~58.00%;
CDg T 4MI A 43 He: 19.00%~48.00%; CD,/CDg 0.90~2.00;
TR EL 4 A S . 0.80 x 10°/L~4.00 x 10°/L,

1.5 HitFE A%

K H SPSS 29.0 et B T8 o . THEE R
BHES MR K H Shapiro-Wilk #5775 IE A5G 1K)
TFETRILL (F+s) FoR, MALE] SR M ST REAS ¢
ks JEIERS AR M (Py, Pis) Fom, @
B8] L3R H Mann—Whitney B AR5 o THECFERAE] (% )
FoR, AR EERH x° KK E Fisher's B UIHER
KHZHER Logistic & [v] 5 M35 HT#£5% DM-PTC k=
RIS R . PL P<0.05 HEFE G HE X,

2 #R

21 PWAEBRERARHESREFELR

= 3 AR 36 Bl R SE AR ARSI . AR P 4 R
F RGBSR HARIE, 45 R R = 3 AR RIS AERS |
R PTIRIT AR F R KB, RAIR, TERT %75
BRAF 5 TERT 3t [i] 2 25 L K T <3 4E 41, RET fl&
LBl T <3 4E4l, ZRASI¥E L (P<0.05) 5 W
ZHPES L R 5 kRN T AR N AR L PR OOER
ST EHAIT R . HELE Te. BRAF 8748, RAS RAF L
FlteEe, 2RI FE X (P>0.05) , W& 1.
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= 3441 CD;" T 40 L & 43 b . CDG™ T 41 Jifd 1 43 L
T <3 4FE 4L, NK 400 H 4> . CD/CDg fik T <3 4F
4, ZRAG¥EX (P<0.05) . F4HRE CD, T4
MIE b, WAL XA e, Z 5 TSR X

(P>0.05) , W2,

2.3 FHLE IS E Ik B 40 B T B RS B i A R AL iR
7423

TgDT<3 4F2H 48 13 BI04 NK 4 i o b
CD;' T E S . CD," T 4IMI A 4 k. CDg' T 40
1L, CD/CDg BIARIRAA, 14 B 5E X5 A ik 00 20 i 4
FHE R AR AL . TgDT = 3 4E2H 3L 35 FIHF 54 445 NK
I E 4. CDy TAE 20k, €D, T 4HiE A 4k
CDy' T 4HHETE 43Ik CD/CDg BIARIKAA, 40 5T %4
A TR EEL 40 i 46 () AR YR

PiZlE) CD," T4ife & 4r kb, CD, T 40 & 43 Lk .
CDs" T4 43t . NK 4 E 40 kb . CD/CDg. RS 4
MR R LR, 22 RG22 R L (P>0.05) , L& 3,
2.4 DM-PTC & #RAEINEZE

DL TeDT & <3 4F (MfH: & =0, & =1) NHEZE
i, PACDy TN A /. CD" T M 43 kb . NK 40
ME o b CR{EY R S2I{E ) . BRAF 5 TERT 2[R %€
A (WRfH: % =0, /&=1) . RETflf (WRMH: # =0,
& =1) WAZEHITZHEZE Logistic MIAHT, 25580

R LTSGR S I PR R L 445

Table 1 Comparison of baseline data and clinicopathological features between the two groups

mp g () ] PN TSR R KN A N
[ 4 [M(Pys, Prs), %1 [M(Psy, Prs), em] TPl T3~4 NO N1
<344 16 3(188) 13(81.2) 50.8 (34.0, 585) 2.50 (2.00, 4.00) 8(500) 8(500) 1(67) 14(933)
=34E4 45 17(37.8) 28(622) 354 (292, 41.8) 2.00 (1.25, 3.50) 17 (40.5) 25(59.5)  3(7.1) 39(929)
x> (Z) 14 1.939 -1.984" -1.373" 0.429 —
PAH 0.164 0.047 0.170 0.513 1.000
K CEITRLR ChET s U 2iAYTRl RAIR [B1 (%) ] LR Tg BRAF 2875 [# (%) 1"
A5 WEARWEC (M [M (P, it [ M (P, B (M (P, Pyy) s o
(P, Prs), 1 Py), K] Py, mGil = & peL] = &
<3 4EH] 2(1,2) 2(1,3) 300 (181, 428) 12(75.0) 4 (250) 18.14 (3.00, 134.13) 11 (68.8) 5(31.3)
= 344 1(1,2) 2(2,3) 300 (190, 450) 17 (37.8) 28(622) 891 (286, 32.62)  15(41.7) 21 (583)
x’(Z) 14 -2.575" -0.951" -0.239" 6.557 -0.705 3.250
P{H 0.010 0.342 0.811 0.010 0.481 0.071
- TERT %45 [# (%) 1"  RET@EE [#) (%) 1°  RASZA [#] (%) 1°  BRAF 5 TERT Mm% [ (%) 1°
P o = 7 JE 7 = i
<B4 8 (50.0) 8 (50.0) 2(125) 14 (875) 4(250) 12(750) 8 (50.0) 8 (50.0)
= 3 4E4] 5(13.9) 31 (86.1) 18 (50.0) 18 (50.0) 4(11.1)  32(889) 4 (11.1) 32 (88.9)
x> (Z) 18 5.898 6.581 0.748 7373
P1E 0.015 0.010 0.387 0.007

e Te= HURNREREL 1, RAIR= fUMEYR, BRAF= FRS AR 8 0 M 25 o S008I 4K B1, TERT= ik B 5% Sk, RAS= KR R 5,
RET=#eflE; * 0 Z {4, " Rz Edia Bk, —3R/5 R Fisher's VIR
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Table 2 Comparison of initial peripheral blood lymphocyte subsets between the two groups

aul CD;" T 4l CD," T 4HfSE  CDy" T 4 NK 2 7 7 b CD,/CDy mlﬂzﬂiﬂ@éﬁxﬂag[ M
(M (Pys, Prs), %]  4rH (%) 3 (%) [M (P, Pis), %] [ M (Py, Pis) 1 (Py, Pr5), x10°/L]
<3 A 16  65.80 (51.90, 70.88) 32.27+£6.93 23.05+7.94 19.25 (15.40, 33.88) 1.39 (1.10, 1.78) 1.45 (1.13, 1.81)
= 344 45 71.20 (65.15, 77.75) 33.71 £ 6.49 30.62+7.89 14.00 (10.10, 20.80) 1.05 (0.87, 1.40) 1.53 (1.31, 1.84)
¢ (Z) {8 -2.468" 0.750 3.289 -2.222° -2.296" -0.607"
P 0.014 0.456 0.002 0.026 0.022 0.544
TE: NK40HE = A A00E; " Z {H.
=3 ALK 20 A AR AR L A
Table 3 Comparison of lymphocyte subsets change rate between the two groups
415 g Oy TALMIES  CDJ TALIE S Dy T ALE 5 NK Lot D AR 20
(%) (%) (%) [M (P, Pys) , %] e ( x10°7L)
<3 A4 16 -5.47 £ 8.16 -4.70 £ 11.47 -3.86 £ 15.67 -9.82 (-17.11, 10.21) 2.12 +£24.50 20.37 +31.20
= 34FE4 45 -2.48 +7.07 0.71 £ 12.63 -4.70 £ 10.21 -0.25 (-17.59, 20.25) 7.11 £ 19.44 20.86 +31.52
1 (Z) 1l 1.247 1.351 -0.219 -0.684" 0.736 0.050
P1{H 0.219 0.183 0.828 0.494 0.465 0.960

e N ZMH, " IR AT B

7~ CDg" T 4HM0 & 43 eF# M . BRAF 5 TERT 3:[] 5878 2
DM-PTC A bR A E (P<0.05) , W 4,

F 4 0 DM-PTC ALl R Z R F Logistic 191 53-HT45 5
Table 4 Multivariate Logistic regression analysis of the influence of
peripheral blood lymphocyte subsets on the biochemical progression of DM—
PTC

A i B SE Wald x*{ P ORfi  95%CI
HHm 2211 1461 2291 0.130  9.128 —

CDy T4 -0017  0.076 0.051 0.822 0983  0.847~1.141
CDy THEAE M 0129 0.053 5939 0015 0879  0.792~0.975
NK AU 0019 0.067 0.079 0779 1019  0.893~1.163
E Ein
BRAFETEKRT“ 1952 0.836 5451 0.020 7.044  1368~36.265
[i] 5875
RET fil& -1.302  0.940 1.919 0.166 0272  0.043~1.716
3 it

KA — ELR BT PO Ik PRAE B A T A
MERL, BEVIR . R TF-Be . KA R n ST A
WA ZARE B I R S A A T
TESR S RIIBE VTR BT B, R 2 A Bk
fik, KempAEL, RRTHARTEAEIL, XHRWRATAE R
LRI Tg AF 0 DTC AR IR RS, RER 4 5
g g, R VP DTC ARG K HRYT IS SRR L W
SR KRS I H ER bR . AR KRB ASEEVIIERE . DM-
DTC #4770, WA HETTRUAE (structural
incomplete response, SIR ) MR, (HBXFPIT R N 72
B TCTEAT S B DM-DTC 7E3897 . B Ui i B 52
WA L IR, T M HEO TN

BRIV TF-BE, B2 500 RERE . IR i S, B
EPEAT T LLEh ML, WA £ X Tg 46 %5 K P28k
LA R A R R . BB T I ) 4
() TeDT £ 4k DTC 5 1% 22 A6 07 1 3 2 AR 3 A WFox
BR, TeDT AMLBE TN DTC RJ5 & B Rl E %
TEALEERS O, SR DM-DTC Bt 2 L HEfE
IR 2 LA 1~3 50 FHE 4L, TeDT % 08 & Wi)m i
22110120 UMIYAUCHI 5 O S BFFE 0 543K TeDT<1 4
1~34EF = 34E 3 4, &I TeDT<I 4E4 10 4ELEAER N
50%, 1~3 4E4H°0 95%, 1= 3 4E4Hk 100%, $En=3
AR DTC B RIE XSRS, 1T <3 AR F R T AFTEAN ]
TR . ARBFFEEE A A NSV EIE AR E, S5 A
WHFE, DA TeDT<3 4EFI = 3 4Eg- 72040, LAkt ok
JE R R SE I AR R

WF 5% A BATE$R 2 52 0 DM—-PTC 25 Ak i i () B e 2%
ST R, AR RN, PRI R 2 R TR
CYAITIT AL RATROIRAS . 52 A9 9K 3l 2 R 28 28 4n
BRAF. TERT ¥ 58 iy £ 4k A G, aiiiatsE
FEA VR HUR IR R AR IR SR A BUR B R
20 RERBET KUK (1 ATCC TNM 43 8 7047 4 i R 22 4
AN s ARBFIT R <3 A4 I o s, S
R o R AR | WU SRR B P IRYT RN AR 254
S 00 R A S AR A R R AT $R
TS MM E. 2R FARICEERR T <3 F415
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