(¥ ®BmERZ) 20224532555
CHINA ONCOLOGY 2022 Vol.32 No.5

WMER, TAEET, %%, HEHAA SN, AEFEESHAFRALTDRE
FRATHREREEFAHIN I, FEERITAREER A+ LERPMKY
RKERENSEFR, BFRRTRIMRAS6074, RAS60837 B F EH Xt i ,
PERGEINEFAEEFERERAIELR, PERERFFAHE>LTHRIR
HEERERLEZEER, FPEAEARRZBEFRARBLFTRIEAERE LER
S EMEER, PEASRBERZA>THHELERAS E£4E0, TER
B ETFTIRRBEELERAFTR, LREFAHEF»AFE, BAFamK
ENERABEFIAN, 80 THOURTRIZEGRE A, BFEE.
AL E I BRI ESA FRI B 5 B 4s k., 2RKMFERA
KA FEERABIERSERBFALST, ZFRFPREPHILL, BERKELELEFHIL
L, AZTHAETEZHEATRSIE AN TRIRARE RERAIEH, AL RBEEERLE
FARIRATIRAR K LF 1204 5, A+ ASCIKFHF) L X £304 5.

iR EAe AL 2 1) LE N B D (B RIA R EERY
EEHHESIRRIHER " ITTHIXHR

|-, IERE", K /'Y, Em°, MBaMm’

1. HE B 2e Bl 2z Bedb mt AN B 27 B AL s P AR B A% B 2Bt B8 ME ERE S 27 DL [l R 5 SR ==
b5 100730;

2. BB A2 T AR T S SR, bt 1007305

3. WiTLEA 45 S A R 29 B ey A FR S /D, BT 201318

[(WHE ] E=58/: JLENEVEMEBI R (differentiated thyroid cancer, DTC ) 43T W)= E K Hlm R+
S AT, AR AR s A YD TC LA S PURAE 43 A3 B 5516 R B PR e & . Tk

K FH HAR i A 54 K Al panel ( ThyroLead® ) X$20204F12 A —20214FE7 A 52 T b [ EE 2Rk e AU m DRI & 24 e b mT b A 2
B LB I T D ARAR ZEMEDTC R IR A T, I [ B 58 LI S B2 AE B P AT AR ORE, b R R A
TR G RO B2 R AE L P PR R . B R . ARSI A9 SR I sl s R v s L, nT BB o By O LA A ik
SRR DT IX 52 BRIK91.4% (32/35) , LA 23561.5% (24/39) o 61.5% (24/39 ) ByER JUKS: H FFOIR B AH D6 L
S, L LIRETH G (38.5%, 15/39) FIBRAF V60OER ZE7AF (12.8%, 5/39) Fe U, 3782 5 AR AR 2 1l PRAEAE 22
SEGGFE L (P>0.05) o mAFERET, 91.7% (22/24) BIEBILEED AT RIR MM TS (structural incomplete
response, SIR) IRZ:, Hrpofil b JLEa G EmMEYS (radioactive iodine-refractory, RAIR) fRZ. RAIRIRZA A JLH88.9%
(8/9) KathAREIEP AE S, HAPNCOA4/RETRI G 1562.5% (5/8) o HE—HRETAS R4l LA A s, 5 HABIE Y
RETRIVEHALL, NCOA4/RETRIE AVEZ AN RS R 5 (33.3% vs 88.9%, P=0.089) , 45/ HHA T i Al AR AR i) .

it IR A MEDTCRE LAY B 2848 DL G 28 A8 Je HORRETRVG S £, K NCOA4/RETHRVE PR LT R BT
SRIEZZENE, 2 RRAIRRA .

E&ER: MEBESRAB T UG 45 PRI B T AR 55 2 20509 4 (2019XK320009) 5 EEE ST “ B E BRRHE 61
BRI AR A1E” R LW (2019YFE0106400)

%% 71 i (ORCID: 0000-0002-5558-0829 ) , fi1:7Ej%  E-mail: mercurysd@163.com

BEME: FERS (ORCID: 0000-0001-6095-4728 ) , {4, TATEEIR . H#Z, = ERFER LS IMIEE 5 L 5T 0 R B % R 2R
F|FAE  E-mail: linys@pumch.cn



(FBRER L) 2022455325551 381

[ &R | LR DERRIYE; Rieel; AR, SEHEARR, RETRLG; HCHMERER
DOI: 10.19401/j.cnki.1007-3639.2022.05.002
FESHES: R736.1 XEFEEE: A XEHS: 1007-3639(2022)05-0380-08

The relationship between genetic characteristics and clinical characteristics and the efficacy of ™'

I therapy
in children and adolescents with locally advanced or metastatic differentiated thyroid cancer SUN Di"?’,
SUN Yuging"’, ZHANG Xin"?, HUANG Lisha’, LIN Yansong"* (1. Department of Nuclear Medicine, State Key
Laboratory of Complex Severe and Rare Diseases, Peking Union Medical College Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100730, China; 2. Beijing Key Laboratory of Molecular
Targeted Diagnosis and Therapy in Nuclear Medicine, Beijing 100730, China; 3. Zhejiang Shaoxing Topgen Biomedical
Technology Co. LTD, Shanghai 201318, China)
Correspondence to: LIN Yansong E-mail: linys@pumch.cn

[ Abstract ] Background and purpose: The molecular characteristics of differentiated thyroid cancer (DTC) in children
and adolescents and its role in clinical practice remain unclear. This study intended to explore the genetic characteristics and its
relationship with clinical characteristics and efficacy of "*'I therapy in locally advanced or metastatic pediatric and adolescent DTC
patients. Methods: A thyroid cancer-related gene panel (ThyroLead®) was used to test the primary tumors from children and
adolescents with DTC treated in Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College from December 2020 to July 2021. The samples were sequenced, the clinicopathological characteristics and "'I
treatment history were retrospectively collected, and the relationship between their genetic characteristics and clinicopathological
characteristics and the efficacy of "'T therapy was analyzed. Results: All the 39 children present locally advanced or metastatic
disease. All the children with accessible data had lymph node metastasis, 91.4% (32/35) of whom had lateral lymph node metastasis,
and 61.5% (24/39) patients had distant metastasis. Thyroid cancer-related gene variants were detected in 61.5% (24/39) of the
patients, among which RET fusion (38.5%, 15/39) and BRAF V600E point mutation (12.8%, 5/39) were the most common. No
statistically significant differences were found in clinical characteristics between the mutation group and the non-mutation group
(P>0.05). Most of the children (91.7%, 22/24) with distant metastases remained structural incomplete response (SIR) status after
"' treatment. Nine patients were considered radioactive iodine-refractory (RAIR) status, and 8 of them had thyroid cancer driver
mutations, among which NCOA4/RET accounted for 62.5% (5/8). Among cases with RET genetic variations, NCOA4/RET fusion-
positive patients tended to present more distant metastasis than those with other forms of RET fusion (33.3% vs 88.9%, P=0.089).
Conclusion: Compared with point mutations, fusion gene mutations, especially RET fusions, are more common in locally advanced
or metastatic pediatric and adolescent DTC patients. NCOA4/RET fusion-positive tumor has more aggressive behaviors and are more
likely to become RAIR.
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Tab. 1 Clinical characteristics and genetic variations of 39 children and adolescents thyroid cancer patients

Clinical characteristic All patients Mutation negative ~ Mutation positive P value U value
Age at diagnosis/year median (IQR) 12.1 (9.1-16.2) 11.9 (7.3-14.1) 13.1(10.0-16.8) 0.172 228.000
Adolescence or not 0.323"

Children 21 10 11

Adolescent 18 5 13
Gender 0.742

Male 18 6 12

Female 21 9 12
Number of surgery median (IQR) 2 (1-2) 1(1-2) 2 (1-2) 0.618 198.000
Tumor size D/cm median (IQR) 2.7 (1.5-3.9) 3.0 (1.4-3.5) 2.5 (1.5-4.0) 0.558 130.500
Histology 1.000"

PTC 38 15 23

FTC 1 0 1
T stage 0.471 145.500

T,+T, 16 7 9

T+T, 17 5 12

NA 6 3 3
N stage 0.601 158.500

N 3 2 1

Ny, 32 11 21

NA 4 2 2
M stage 1.000"

M, 15 6 9

M, 24 9 15
Number of RAI therapy median (IQR) 2(1-2) 1(1-3) 2(1-2) 0.943 177.500
Cumulative RAI dose D/mCi median (IQR) 180 (125-300) 160 (70-225) 260 (150-300) 0.202 207.000
RAIR or not 0.228"

No 30 11 19

Yes 9 1 8
Follow-up period t/month median (IQR) 40.0 (21.0-57.0) 36.0 (21.0-72.0) 41.5(23.0-56.8) 0.700 193.500
ATA response classification at last follow-up 0.853 186.500

ER

IDR
BIR
SIR

5
8

22

0 N W N

3
5
2
14

NA: not available. *: Fisher’s exact test.
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Fig. 1 Distribution of gene characteristics and status at the last NTRK1 ﬁﬂ% , 1 ﬁu ﬁ‘j TP53 R21 3Eﬁ 3‘_1; NCOA4/RET
follow-up in 39 children and adolescents thyroid cancer patients . .
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Tab.2 Detailed information of 9 patients with RAIR-DTC

*: Free of radioactive iodine therapy.

Age at Number  Tumor M Number Cumulative  Follow-

Histol Classificati Geneti
No. diagnosis/ Gender of size D/ 1stology stage Nstage stage of RAI RAIdose D/ up period asstieation e'ne. '
(subtype) . . of RAIR variation
year surgery cm (site)  therapy mCi t/month
1 16.0 Male 2 4 pre 3b 1b ! 2 270 51 4 NCOA,‘“ RET
(classic) (lung) fusion
TP53 R213E
PTC 1 . mutation
2 7.0 Mal 1 2.8 3b 1b 2 250 57 4 ’
ae (follicular) (lung) NCOA4/RET
fusion
. NCOA4/RET
3 13.2 Female 1 4.0 PTC (NA) 2 1b ! 3 425 43 4 .4/
(lung) fusion
4 148 Male 2 35 pre 2 1b ! 2 300 52 4 NCOAY/RET
(classic) (lung) fusion
NCOA4/RET
5 11.9 Female 3 2.5 PTC (NA) 4a 1b ! 2 270 45 2° o 4 !
(lung ) fusion
PTC 1 . CCDC6/RET
6 8.9 Mal 2 2.5 2 1b 5 280 78 4
ale (DSV) (lung) fusion
TFG/NTRK
7 9.1 Female 1 1.5 PT(? 3b 1b ! 2 165 40 1° . !
(classic) (lung) fusion
1 (lung
BRAF
8 16.8 Male 3 4.5 PTC. 4b 1b & 2 180 134 1° R V.600E
(classic) mutation
bone)
1 A .
9 11.2 Female 2 1.4 PTC (NA) 1b 1b (lung) 3 315 106 1 negative

A: The malignant/metastatic tissue does not ever concentrate RAI (no uptake outside the thyroid bed at the first therapeutic WBS); #: The tumor
tissue loses the ability to concentrate RAI after previous evidence of RAl-avid disease (in the absence of stable iodine contamination); *: Metastatic
disease progresses despite significant concentration of RAL DSV: Diffuse sclerosing variant.
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Fig. 2 Distribution of gene and clinical characteristics in 39 Children and adolescent thyroid cancer patients

SNV: Single nucleotide variants.
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