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Association between thyroid cancer and Hashimoto thyroiditis in
children and adolescents
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Abstract The incidence of thyroid cancer (TC) and Hashimoto thyroiditis (HT) in children and adolescents has increased in recent years.
However, the correlation between them remains unresolved. Although HT may promote the development of TC,the underlying mecha-
nisms are not yet fully understood. Current hypotheses include the role of an elevated thyroid-stimulating hormone level ,shared genetic
alterations ,and inflammation-induced changes in the tumor immune microenvironment. In addition, the clinicopathological characteristics
and prognosis of patients with TC coexisting with HT differ from those of patients with TC alone. Given the significant clinicopathological
differences between pediatric and adult TC,the relationship between HT and TC in the pediatric patient cohort remains unclear. This
review summarizes recent research progress on the epidemiological characteristics, pathogenesis , pathological features,and prognosis of
TC associated with HT in children and adolescents, providing insights for future studies in this field.

Keywords Hashimoto thyroiditis; thyroid cancer; children and adolescents; research progress

Bi A HUIR IR % (Hashimoto thyroiditis, HT) XK
B G g2 1 HH AR R 8 B30 P ik U 4 L R R R 2%
S HOULE T DA HOR IR T Be 0GR 7w WL iR
R H1.3%~9.6% " L IR IR (thyroid can-
cer,TC) J& JLEE J 5 /DA 5 i DL N 7 W ZR G %
g, 29 5 R FRTCH F190.5%~3%" | K99 R A%
AHICAEREAE , 7R 1427 LT LA I v B 2574060
MAE15~18% /D4 AU |- TH 454 5 R ATC

ELTE 074 W LRI 1R (2022020225-JH2/1013) 510 5°
BEE TR AR H [ AR Ll H
(JYTMS20230080)

{EE R/ 2554 (1999-), 5, Wi+H-WF5¢ 4.

BIE1EE 9K, E-mail : haozhang@cmu.edu.cn

75 B #5:2025-03-20

% £& H R RS 18] - 2025-06-09 11:48:46

AN, JLEE R 5 D AT R B o H U 4022
FI R ELAR HUIR IR AMR AL 28 R L 4

% B b 5 B L B8 B s AR 7 LG FHT S TC
AR —EAFTES IR, HATRIATSE s, AHT S
HUIRBRFL KR8 (papillary thyroid carcinoma, PTC) Y
KA R BAS 2k R AL A D7 T DI AR
50 (E L e 7 D AETCATHTZ ] 56 28 i R ]
iy AR SRR X LR e T A X — R AR, X
HTE IFTCHY AT AR AE A LR s BRI K
T A5 D7 T ) AH OG5 ik e HEAT IR DY, A R Aok
B I HE— LRI SRR B

1 FRITRFHFHE

HTHITCR L L 5 /D AF N - R GE R WL P



- 482 -

HREERRESR H54E

KT ATAF R 3 AR L BAE T
20214EVACCARELLAZE 3 | 19984F 2 20024
20084F: 220124F ], 4Bk LB J 5 D AETCA IR F
PR 1 T, RS [ [ 58 A X ] 22 57 83, AT
YEAK & 5 %6 45 4E0.477 /10007 ~1.473/100 77 , 1E B
(18 J2 B 2 AT 1 BB N TC R i R K 1 3, HTHE
L o 75 AR BB 53 A R B AL i 24
20234FETANUSSE "™ (i AF 53 [ BE % 3R, HTHY % 9 %
AR R S IE ARG R A, R BB BT S
JLEE K DAETCAEAER M . 1T B BRI
metaZ3 BT L4 22 B SCHR I 4516 22 WA HTHY 777
(OB 238 I TCRY FER XU, , (EL7E L3 B 7 /D AT BAS)
R BRSNS B DT R A S TR A4
LR R BRI, SR L 20164F , KESKINZE
Xof He I 7E H U0 20044F 2220134 (8] 32 Wi A HTHI300145]
L Je 55 /0 AF F 2 AT 1B 2347, 3901 (13%) 1
A HUIR AR ST 1 B3 b A28 (0.67%) 22 % il B
TESZHPTC, TM20184EWONZSE ™ [al Ji 14 43 47 HeFF 75
HH020064F 2201645 [H]12 Wi A HTHI89MI JL 28 K #
AR HRE IR 12 W A HTRY B IR RSS9 10
% ON35%, 55 E TKESKINE 7 (i3 . 20234,
GALLANTZE "™ 3t — 25 %% R, 7£2003-20224F i) H i
1E P332 T ARIAYT 1915341 L K 75 /D4R TC
HIFHTHRHE LR (29/35,82.9%) i # TAFHT
B (77/108,65.3%) o E 15— & 1Y &, B JRZENG
AU F20044F 2201 74F [E] 47 HUR MR T AR 1925851 JL
T A R AT U 34T, TRV & A FEHT
(4 JB 3 TR PTC A AR Ay, 22 R [ 40 ik 532 L
T DAEPTCAR AR NS & I HT B2 A G

BT 2, 250006 KT C R BT HTR i L &
FAETCH R A SRt 7 (BT TR , Ak R
FEAN AW | AT 2 A i 245 R (Surveillance,
Epidemiology,and End Results, SEER) DA M [ % fidt
B 578 F5 K A7 54 (National Health and Nutrition Exa-
mination Survey, NHANES) 5/ 22850 4ig 72 iF — 20 73
B, BFR 2 HD g A TE 200 3, T A1k AR
W SR A EL DR 2R 432, LASE BRI AT 52 A4 3 25
%

2 EKIRVLE
H A, AE7E3FMB ] T BEHTANTC 22 [8] () 7%

TEFZ PN () R AR Z (thyroid-stimulating
hormone , TSH) 7K F- A4 ;(2) MBI 82 A4 ML 5(3)
iR G e AR B (S

T, FE T (A FEOR A 14 P9 40 R T O
5 A R84 A A v A A OB E I o L3 S+ /D
AEHTH H HYTSHA ¥ = T 1E % [ ik ™ fEHTR
B RS 0 BRI DE 9 40 A R S 3 — IR A
JE AR FOIR AR K7 B ot £ R (5 1 5 | ke
TSHACPTHi% , BT T AR 24 1 724 ]
W2 . SURSE > F 58 & B, F5E 17 M TSHAK - 7
YERILEE S/ DAEHT A IF A TCR S T R 2R
PAPARODISS Y {1 B T HURIFFE t— 4 , 76 fdi
FHARTR i 2 i FROIR AR 23R 7 BRI D) RE SR A HT
S HTA 3 A0 B HR B8 (differentiated thyroid
cancer, DTC) [ & Z [BIAEAEAR N, X FHEs2
o ) e A T FROIR R 2 A0 RIE YT 14 B, TR AU 2
FWAL

FEBRAE M2 , JLFE K AR EAT 5 AL
N FEAE T HE. RAS .BRAFV600E% 3 [H
GEATE RN L (B AR L8 B 7 A AEPTCR
b, 2 DIRET/PTCEE HE o 3 19 PR il 5 250722 9
il , WOk ML E S D APTCHRET/PTCHE HE /Y &
HE R H22%~65% " JWFFE Y K B, FEAHTH) PTC
FEASFEA HT (% PTCH] A £ 55 £ ) RET/PTC &
P HE (31% vs. 13%,P = 0.02) . HTHAEAER 7K
- Ak PR A R T g R 5 BRET/PTCHE
FHE A B 5 R HTAY 3R B e 1 3% 76 40 i
FIFRAYPTCH  RET/PTCHE K 8 HE & A= 8 2 53k
68%~95% "', PEKOVAZ%: Y FINEWFIELDZ: ™ (1)
WFFEA & B T RET/PTCEE HE S5 HT & 2 40 5 b 4h,
NTRKH HE S STRN-A LK% 8 24 il & 56 K 72 A TC
Hh RO L B A, (e L TC AR A1 L
B SHTA K AW, 55 8 it 2 s oD UMERF
G — L] R TEsEALE] - HTAITCH] REAF
FEVSTERIAR BAE T HTHAEAE v RESE IR T R A 1E
eIk, FECT RET/PTCEHE AR , e & fif LT )
FAEHTERE [0 TCTT [ K

i 988 G J2E OO B 1) el AR SR HTHE J& S TCHY 55
— FEALH, RAERA T 402 B £ Fh A= W i
PE 3T, T I R 5, DA 42 1k B0 e A Y
BOSSOWSKIZ: ™ B 5% & B, 76 A HTIY L% K 75



el ARTiRAE. LB R AR R S A R IR S RUAT S

- 483 -

/DA PR PR TR B (regulatory T cells, Treg) H
1) %5 f B JLEE A . GUOZE O 32041 JL 3 K 75 /0
AEFI106 FSN 4 o I8 A HE AT IR SO B 0 B
B, JLEE ST D AETCL AR A 1 200 B 3% 48 L Fn
Treg#Hi Jl i 25 Wk 20>, DA Ry 47 1 B 92 200 B F o /D W]
RS L3 BT ADAETCHY— A L . ZHAO%E
(IR E— 20 R I, AEAT HTRIPTC R BEAMEATHT
(IPTC R AN I P Treg 40 M 3 2570870 . HTHI fE
)L B AR B R T IS I TCA K 1 S i
751 8

HTS5TCHY & LI A7 78 2 48 22 BAR L E
PRUE R X SR L2 M DA R o ok
1530 58 4 IR SE, 38 B 7% 18 LB K D AR E R K
B0 E RGNS AR E KR A SRR
R AT EIT I Z 0 BAIIBIFTY , 25 4 B 20 i s
YA A THT S TCAR LA B 5 F Vi
P2, AT B Ry 3 P AR ) ARk i T 7 R AL R AR
#i

3 lmRRIESFAE

S ATCAR, JL#E /D AETCH R
KRR B AR HE 2 (R0 L B B 5 L5 4
[ 485 5 3% O AR B 75 7 X T HTR 5 500 JL 3 e
T /D AETCHY I PRAG BERAEAT A A . RENAE B
FE R, PEEURPEATY L f 75 /D AEDTC R 1 i
T EAR A BRAMBAC R LA A S T 1 G
25 AR, B A4S [l 43 HT201 14 52019
AT i) SR B B TR 5 B MACIA 1) L 2 B 7 /D AT
PTC B R GERE, HLHA [R] FOIR ot S Ak 4 g
HLAK (thyroid peroxidase antibody, TPOAb) F1 FF IR i
R FPTAK (thyroglobulin antibody , TgAb) JR 25 2H (1]
I R B AIF 22 53, 45 5 R, 7k ) AR iy FRIR A
BREE KRR TR A B R e K g
BRI 22 S ¥ Gt X R TgAbFHPE4L
TPOABBHEZH JF & R R HE X b . YEKERZS
5T B, 5 A& A IFHTHIDTCH L, A JFHTHDTC
SR 1) JRE AR B N AR, AT A RO A A
FHHTS: FECHE 29I A FARAF . GUOSE™ [a] i
AT T 5 1921761 )L ) B D AEPTCE
Hoefil & I-HT, 45 5% BoR, A FFHTIPTCE & &
PR L 2R R 1R R B JUEE 7 [ At 4

BT 17 20174F 2220224 8] 4% 32 T R IG T (195201 JL #E
K DAEPTCRE A Il R ERE, o144 35 6 T
HT. 5 ARG HHTH B E M L, 5 IFHTHY LE K i
AEPTCAZZ2 M 3, A48 BT KA s LA O e 1
HMZAL LA B ik EL 45 54 B IRV o PR G, HTXETCRR 2 I
PRI FAFAE A A A AR AR KA, 25T Eib e £
ok A FHhuL, AAEARRE/N, RRNDTHEEE £
HYBIFE FHESE

BF 58 % 2 W], A EHTHY L 3 &% 7 /D 4EPTC
2 M R 12 4 AL Y (diffuse sclerosing subtype papillary
thyroid carcinoma, DSVPTC) . KEEFEZ UERST R
L S 75 0 AEHT SRR U 96988 179 4 O M1
T 5PTCHIA &M, HAEPTCHHTSDSVPTCSE YA
o WONZESRIBFFE & 3, 7E8OIHT R & h A7
111 (7.9%) 8455 IFPTC, HrfSHIPTCHY I Y 7Y
DSVPTC.,

JL##E Ko 35 D AETCHY, HT S TCIR 7 3UERAE 1Y
KRFAEMRKAW, T ILE KT D ETCR iR
ARAG, A TS REAS i /L, R8s i 22 R
HT55 9 B0 AU AR AR e, JL3E K D 4EPTCA I
HTHYGERZE AT £ % M A DSVPTC, DSVPTCA & B
A R ZEMERAE , X B PR R BT S TCR RN
PRI B AE A AR G

4 Wl

H AT FHTZ S 52 m L3 & 75 D AETCHUS 1
5B IF AR —EL. GUOZED® [P 40 H 1 20064F %
20184 [A]12 Wi A PTCHI21 740 )L 2 % 35 70 4F B % 1)
POk, & BRI ARG SAE IBE VR E N, & R HT
A L B S T ARG TS , Z KR 7
Mg n G IFHTE R & B ME—fafs K %, Kaplan-Meier
HEAF I £k L B A IFHTS JEs A 77 1] (disease-free
survival, DFS) R i B0 56 SR T, 3040 BF9e 1A
SHHTHAFAEXITC 85 1 TS JC i 2 5% . REN
S5k T AE 0 T 164F N2 W A DTCHY L3 K 75
AR R HEAT B 73BT, R AR IR IA YT IS
W, BIFHTS R A IFHTHIDTCE# Z [H 1 DFSTE
B 58 2% 5 L Ah  HUANGEE 2 %6 179461 42 52 VAR it
FAREILE L HDEPTCREXITIRFEEEL
B, R BITPOAbFITgAbIH HPTCL & & AR, HT
(A FEAR FT B8 2 R i LB S 7 /D A TCRR 35 1S 1Y



- 484 -

HREERRESR H54E

PRI N 3R A2 IR T B O [l B 352 64 R BR A
BAWFTEASE B A BB, 0L # K A AETC
(45 K mT e BRAE R IBI R

5 lmkMESRKRE

JLEE K T /D AETCA IFHTHR 3 ARS VA T 7 ATy T
I FL R o A RIS 20 A F 2 1 B 2 2= 25 B L e
R L K T AMAETCRY TS R 8 T s
B ABETC ISR H T IR — 4
TSHANHITAYT B AR T B TCHY &2 & AR, (AL
B DA T RS LTSS KM IR 25 R A R
B, 0B AR S o L LA S 1 5550 T
B, FF & AR IR TT 25K TH 2 S FT Rl oY
A8 A o ST T B B 5 b 88 RO 355 ) 4 B AR FH 4
IR, TS IAYT (ANPD-1/PD-L I 7)) K23 i A b
[ R TT1OF < N ] R

S blRIE, 4xpk LT & i D AETCR IR A L
FHA RS AT TR T R R X HT AR
TRAESE AL RURS 1 2608 , s DAk A 3L T A e mg 7
FHOGHEB T A PRBF 2 W s L EETCAHT Y AHOC R
WHH  FETHA DT FAR BB 1A AT, SCB “ Lk
WRIRYTT X T B AETCA ) (Y L2 K T D
EHTRE B0 HE N7 56 35 1 7 R BE VTR R Fki2 i
T o 30 3 4 T B 3R 3h ARG HETAR T 5 A 8 T AR g
MDA, A B S IN “W T ] < LA B
R G AR, e ks )L EETCHE & 1 KN s , 42
A&

6 BE

[ =]

HT5 L K 35 D AETCTE FL AT 2 R AE L R
B I PR BRI S 1005 T 22 30 52 4 i S %
VIR A R R T 9E R AS B P i it 2Bl
Vit R A R R, 6T L3 S A AEHT 5 TCHY
FHEAE F A G ZR BHHLHRII R B Aokl 2
O KBRS B K Bt 15 114 BA B AIE 5 o 3R JFL 1 DA g B
FFAE , 456 22415 A5 B8 R R R X SRR HE Y
JE 3T, A B TR ABL#HT 5 TCZ 8] 1Y N
TECIR , ARG UEISY T 3 AT A RS A PR AR AR

SH 3k

[1] RALLI M,ANGELETTI D, FIORE M, et al. Hashimotos thyroiditis :

an update on pathogenic mechanisms, diagnostic protocols, therapeu-
tic strategies,and potential malignant transformation [T]. Autoimmun
Rev,2020,19 (10) : 102649. DOI: 10.1016/j.autrev.2020.102649.

[2] SUR ML,GAGA R,LAZAR C,et al. Papillary thyroid carcinoma in
children with Hashimoto’s thyroiditis - a review of the literature be-
tween 2000 and 2020 [J]. J Pediatr Endocrinol Metah,2020,33 (12) :
1511-1517. DOI:10.1515/jpem-2020-0383.

[3] WON JH,LEE JY,HONG HS, et al. Thyroid nodules and cancer in
children and adolescents affected by Hashimoto’s thyroiditis [J1.BrJ
Radiol ,2018,91 (1087) :20180014. DOT: 10.1259/bjr.20180014.

(4] SANDY JL,TITMUSS A,HAMEED S, et al. Thyroid nodules in chil-
dren and adolescents: investigation and management [J1. J Paediatr
Child Health,2022,58 (12) :2163-2168. DOI: 10.1111/jpc.16257.

[5] STEGEL RL,MILLER KD,FUCHS HE,et al. Cancer siatistics, 2022
[J1 CA A Cancer J Clinicians,2022,72 (1) :7-33. DOI: 10.3322/
caac.21708.

(6] GF—42, AR, JLFE K 77 A1 FHOIR I8 14 W48 25 B DR
A5 L00rb 9 AR A R, 2022,42 (6) :633-638. DOI: 10.19538/
j.cjps.issn1005-2208.2022.06.08.

[7]1 ZHOU B,HEI H,FANG JG,et al. More aggressive biological beha-
vior in pediatric than in adult papillary thyroid carcinoma [J1]. Asian J
Surg,2024,47 (1) :443-449. DOI: 10.1016/j.asjsur.2023.09.110.

[8] OSBORNE D,CHOUDHARY R,VYAS A,et al. Hashimoto’s
thyroiditis effects on papillary thyroid carcinoma outcomes:a sys-
tematic review [J]. Cureus,2022,14 (8) :28054. DOT:10.7759/
cureus.28054.

[9] ZHANG JB,YAO LL,GUO Y. Interaction of BANCR in the relation-
ship between Hashimoto’ s thyroiditis and papillary thyroid carcinoma
expression patterns and possible molecular mechanisms [J]. J Gene
Med,2024,26 (2) :3663. DOI: 10.1002/jgm.3663.

[10]LATI Y,GU Y,YU M, et al. Thyroglobulin antibody (TgAb) positive
is an independent risk factor for lymph node metastasis in patients
with differentiated thyroid carcinoma [T]. Int J Gen Med,2023,16:
5979-5988. DOI:10.2147/ijgm.s439919.

[11]ISSA PP,OMAR M,BUTI Y, et al. Hashimoto’s thyroiditis:a pro-
tective factor against recurrence in BRAF-wild type differentiated
thyroid carcinoma [J]. Cancers (Basel),2023,15 (8) :2371. DOI:
10.3390/cancers15082371.

[12] RADETTI G,LOCHE S,D’ANTONIO Vet al. Influence of Hashi-
moto thyroiditis on the development of thyroid nodules and cancer in
children and adolescents [J]. J Endocr Soc,2019,3 (3) :607-616.
DOI:10.1210/j5.2018-00287.

[13] REN PY,LIU J,XUE S, et al. Pediatric differentiated thyroid carci-
noma:the clinicopathological features and the coexistence of Hashi-
moto’ s thyroiditis [J]. Asian J Surg,2019,42 (1) :112-119. DOI:
10.1016/j.asjsur.2017.10.006.

[14] VACCARELLA S,LORTET-TIEULENT J,COLOMBET M, et al.
Global patterns and trends in incidence and mortality of thyroid can-
cer in children and adolescents: a population-based study [J]. Lancet
Diabetes Endocrinol,2021,9 (3) :144-152. DOI:10.1016/S2213-
8587 (20) 30401-0.

[15] JANUS D,WOJCIK M,TACZANOWSKA-NIEMCZUK A, et al.
Ultrasound, laboratory and histopathological insights in diagnosing
papillary thyroid carcinoma in a paediatric population:a single cen-
tre follow-up study between 2000-2022 [J1. Front Endocrinol (Lau-
sanne),2023,14:1170971. DOI: 10.3389/fend0.2023.1170971.

[16] XU JY,DING K,MU L,et al. Hashimoto’s thyroiditis:a “dou-
ble-edged sword” in thyroid carcinoma [J1. Front Endocrinol , 2022,
13:801925. DOI:10.3389/fend0.2022.801925.



el ARTiRAE. LB R AR R S A R IR S RUAT S

- 485 -

[17] KESKIN M,SAVAS-ERDEVE S, AYCAN Z. Co-existence of thyroid
nodule and thyroid cancer in children and adolescents with Hashi-
moto thyroiditis : a single-center study [T]. Horm Res Paediatr,2016,
85(3) :181-187. DOI: 10.1159/000443143.

[18] GALLANT JN,WEISS VL,CHEN SC,et al. Hashimoto’s thyroi-
ditis and the risk of papillary thyroid cancer in children [J1. Cancers
(Basel),2023,15 (19) :4902. DOI: 10.3390/cancers15194902.

[19] ZENG R,ZHAO M,NIU H, et al. Relationship between Hashimo-
to’s thyroiditis and papillary thyroid carcinoma in children and
adolescents [J]. Eur Rev Med Pharmacol Sci,2018,22 (22) :7778-
7787. DOI:10.26355/eurrev_201811_16401.

[20] PENTA L,COFINI M,LANCIOTTI L, et al. Hashimoto’s disease
and thyroid cancer in children:are they associated? [J]. Front Endo-
crinol ,2018,9:565. DOI: 10.3389/fendo.2018.00565.

[21] ZIRILLI G,SALZANO G,CORICA D, et al. Thyrotropin serum
levels and coexistence with Hashimoto’s thyroiditis as predictors of
malignancy in children with thyroid nodules [J1. Ttal J Pediatr, 2019,
45 (1) :96. DOI: 10.1186/513052-019-0693-z.

[22] SHIMURA K, YOSHIZAKI K,HASEGAWA Y. Higher serum thy-
roid autoantibody value is a risk factor of hypothyroidism in children
and young adults with chronic thyroiditis [J]. Clin Pediatr Endo-
crinol ,2022,31(3) : 152-158. DOI: 10.1297/cpe.2022-0002.

[23]1BOI F,PANI F,MARIOTTI S. Thyroid autoimmunity and thyroid
cancer:review focused on cytological studies [J]. Eur Thyroid I,
2017,6(4) :178-186. DOI: 10.1159/000468928.

[24] PAPARODIS R,IMAM S,TODOROVA-KOTEVA K,et al. Hashi-
moto’s thyroiditis pathology and risk for thyroid cancer 7l Thyroid
2014,24(7) :1107-1114. DOI: 10.1089/thy.2013.0588.

[25] CHEN DW,LANG BHH,MCLEOD DSA et al. Thyroid cancer [J].
Lancet,2023,401 (10387) :1531-1544. DOI: 10.1016/s0140-6736
(23) 00020-x.

[26] MITSUTAKE N,SAENKO V. Molecular pathogenesis of pediatric
thyroid carcinoma [J]. J Radiat Res,2021,62 (Sl]pp]emenLl) :
171-177. DOI: 10.1093/jrr/rraa096.

[27] RANGEL-POZZO A,SISDELLI L,CORDIOLI MIV , et al. Genetic
landscape of papillary thyroid carcinoma and nuclear architecture:
an overview comparing pediatric and adult populations [J1 Cancers,
2020,12 (11) :3146. DOI: 10.3390/cancers12113146.

[28] LANDSKRON G,DE LA FUENTE M, THUWAJIT P, et al. Chronic
inflammation and cytokines in the tumor microenvironment [J1.J Im-
munol Res,2014,2014:149185. DOI: 10.1155/2014/149185.

[29] VARGAS-URICOECHEA H. Autoimmune thyroid disease and
differentiated thyroid carcinoma:a review of the mechanisms that
explain an intriguing and exciting relationship [J]. World J Oncol,
2024,15(1) :14-27. DOI: 10.14740/wjon1728.

[30] RHODEN KJ,UNGER K,SALVATORE G,et al. RET/papillary
thyroid cancer rearrangement in nonneoplastic thyrocytes:follicular
cells of Hashimoto’s thyroiditis share low-level recombination events
with a subset of papillary carcinoma [J1 T Clin Endocrinol Metab,
2006,91 (6) :2414-2423. DOI: 10.1210/j¢.2006-0240.

[31] PEKOVA B,SYKOROVA V,DVORAKOVA S, et al. RET,NTRK,
ALK, BRAF,and MET fusions in a large cohort of pediatric papillary
thyroid carcinomas [Jl Thyroid,2020,30 (12) :1771-1780. DOI:
10.1089/thy.2019.0802.

[32] NEWFIELD RS,JIANG W,SUGGANTH DX, et al. Mutational
analysis using next generation sequencing in pediatric thyroid
cancer reveals BRAF and fusion oncogenes are common [J]. Int
J Pediatr Otorhinolaryngol,2022,157:111121. DOI:10.1016/
Jajporl.2022.111121.

[33] MA YH,ZHANG Q,ZHANG KX, et al. NTRK fusions in thyroid
cancer: pathology and clinical aspects [J1 Crit Rev Oncol Hematol,
2023,184:103957. DOI:10.1016/j.critrevonc.2023.103957.

[34] PANI F,CARIA P,YASUDA Y, et al. The immune landscape of
papillary thyroid cancer in the context of autoimmune thyroiditis
[J]. Cancers (Basel),2022,14 (17) :4287. DOI:10.3390/can-
cers14174287.

[35] BOSSOWSKI A, MONTUSZKO M, IDZKOWSKA E,et al. Decreased
proportions of CD4'IL177/CD4°CD25"CD127- and CD4'TL177/
CD4'CD25°CD127 - FoxP3™T cells in children with autoimmune
thyroid diseases [Jl. Autoimmunity,2016,49 (5) :320-328. DOI:
10.1080/08916934.2016.1183654.

[36] GUO K ,QIAN K,SHI Y, et al. Clinical and molecular characteriza-
tions of papillary thyroid cancer in children and young adults:a mul-
ticenter retrospective study 7l Thyroid,2021,31 (11) :1693-1706.
DOI:10.1089/thy.2021.0003.

[37]ZHAO N,LIU X, WU C, et al. Changes in Treg numbers and activity
in papillary thyroid carcinoma with and without Hashimoto’s thy-
roiditis [J]. J Int Med Res,2020,48 (4) :300060520919222. DOI
10.1177/0300060520919222.

[38] B4, HERZR k&4, 45, LTE L E PAFEPTCILTE TgAb  TPOAD
AR5 e RS BRARFAEAR 53 B [ ] rp A8 B B e Sk S50
#£,2022,57(12) : 1418-1425. DOI: 10.3760/cma.j.cn115330-2022-
0927-00581.

[39] YEKER RM,SHAFFER AD,VISWANATHAN P, et al. Chronic
lymphocytic thyroiditis and aggressiveness of pediatric differentiated
thyroid cancer 7l Laryngoscope ,2022,132 (8) :1668-1674. DOI:
10.1002/1ary.29908.

[40] JIE Y,RUAN J,LUO M, et al. Ultrasonographic, clinical ,and patho-
logical features of papillary thyroid carcinoma in children and ado-
lescents with or without Hashimoto’s thyroiditis [J1. Front Oncol,
2023,13:1198468. DOI:10.3389/fonc.2023.1198468.

[41] KEEFE G,CULBREATH K,CHERELLA CE,et al. Autoimmune
thyroiditis and risk of malignancy in children with thyroid nodules 7l
Thyroid,2022,32(9) : 1109-1117. DOI: 10.1089/thy.2022.0241.

[42] HUANG D,ZHI J,ZHANG ], et al. Relationship between thyroid
autoantibodies and recurrence of papillary thyroid carcinoma in
children and adolescents [J]. Front Oncol,2022,12:883591. DOI:
10.3389/fonc.2022.883591.

[43] WANG ZH,WANG H,ZHOU Y, et al. An individualized pro-
tein-based prognostic model to stratify pediatric patients with papil-
lary thyroid carcinoma [J]. Nat Commun,2024,15 (1) :3560. DOI:
10.1038/541467-024-47926-w.

[44] LEBBINK CA,LINKS TP,CZARNIECKA A, et al. 2022 European
Thyroid Association guidelines for the management of pediatric thy-
roid nodules and differentiated thyroid carcinoma [I] Eur Thyroid J,
2022,11(6) :220146. DOT: 10.1530/ETJ-22-0146.

[45] WANG GL,HE LJ,WANG SC,et al. EV PD-L1 is correlated with
clinical features and contributes to T cell suppression in pediat-
ric thyroid cancer [J]. J Clin Endocrinol Metab,2020,105 (8) :
€2970-e2981. DOI:10.1210/clinem/dgaa309.

[46] PEEN, 15 , 22157 B, A 5L T B HE S o S 28R T 25 9
PD-1/PD-LUMH R RS040 47 (7] B B 240, 2023,
52(9) :769-774. DOI: 10.12007/j.issn.0258 -4646.2023.09.001.

[47]LI TY,CAO Z,LIN C,et al. Global burden of thyroid cancer in
children and adolescents, 1990-2021 : trends, disparities , and future
projections [J] Cancers,2025,17 (5) :892. DOI:10.3390/can-
cers17050892.

(5E EXX%)



