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INTRODUCTION
Demographic data Most frequent molecular variants in ITN, GSC-S nodules from patients Most frequent fusions in < 21 vs = 21 years old patients
+  Thyroid nodules (TN) are rare in children and carry a higher risk of malignancy A. Bethesda category by <21 yr > 21 yr < 21 vs = 21 years old with ITN GSC-S nodules
(~25%) compared to adulfs (-5-10%). age group (chi square Total: 1,580 174,647 < 21 yr (n=780) > 21 yr (n=51,384) Chi-sq p-value FIREGEYL:]0) > 21 yr (n=51,384) Chi-sq p-value
« The Afirma GSC is an exome-enriched RNAseq assay that sequences over p <0.0001). Bethesda III 1,077 (68.1%) 138,168 (78.7%) Total variant alterations 350 (44.8%) 19,014 (37%) 7e-6 Total fusions 106 (13.6%) 2 925 (5.69%) <216
21,000 gene transcripts, allowing for the detection of gene expression, Bethesda IV 309 (19.7%) 29,803 (17%) BRAFo.K601E 13 (17%) 582 (1.1%) RET 21 (2.7%) 378 (0.73%) 2e-"
sequence variants, gene fusions, and gene expression pathways.? Bethesda V 86 (5.4%) 3,800 (2.2%) CCDC6 14 203
BRAFp.V600E 63 (8%) 2,745 (5.3%) 0.001
- - - - - Bethesda VI 108 (6.8%) 3,876 (2.2%)
« This study aimed to assess molecular differences related to malignancy in 070 ! £70 3 NCOA4 2 89
TN from patients < and = 21 yrs. Bethesda V& VI 194 (12.3%) 7,676 (4.4%) EIFIAX 0.00 270 (0.5%) ERCI 0 11
EZHI 0.00 26 (0.05%) SQSTMI . 9
c g _— HRA 1 (6.5% 4,745 (9.2% .01 0 0 -16
B. Bethesda category by age and sex. There was no significant association S >1 (6:5%) 745 (9.2%) 0.0 NTRKS 39 (5%) >13 (1%) <2e
between sex and Bethesda in < 21yr. KRAS 13 (1.7%) 1,058 (2%) EML4 0 36
METHODS | eay Haas et B
- - - S ST SQSTM1 5 50
» Cytologic and molecular differences were assessed in 177,227 TN samples Male Ferale Male Fermale RET 2 (0.3%) 234 (0.5%)
tested by the Afirma Genomic Sequencing Classifier (GSC) through 12/2022. Total 211 1269 20 541 136 106 SPOP 0.00 438 (0.8%) 0.01 RBPMS 0 59
' ’ ’ ’ ’ ' ' VIM 2 31
- Genome-wide differential gene expression (DGE), mutation profiles, and Bethesda I1T 212 (68.3%) 865 (68.1%) 30,321 (76.7%) 107,847 (79.2%) DICER1 77 (9.9%) 762 (1.5%) <2e16 NTRK] 2 (0.25%) 64 (0.12%)
exp;ressmn &gno’;uresl were comfared between < and = 21 yrs patients using Bethesda IV 64 (20.5%) 245 (19.4%) 7,227 (18.3%) 22,576 (16.6%) TSHR 20 (2.5%) 548 (1.07%) 0.0001 TPM3 : 25
Fisher’s exact and Wilcoxon rank tests.
Bethesda V 23 (7.4%) 63 (5%) 982 (2.5%) 2,818 (2.1%) P53 5 101 (0.2%) PR 0 14
Bethesda VI 12 (3.8%) 96 (7.6%) 1,011 (2.6%) 2,865 (2.1%) N ) 04 (0.12%) PAXB 28 (3.6%) 1308 (2.54%)
Bethesda V & VI 35 (11.2%) 159 (12.5%) 1,993 (5%) 5,683 (4.2%) | PPARG )8 1974
PTEN 0] 12 (0.02%) ’
RESULTS : ”
, ) OBSCN 4 (0.5%) Q0 (0.17%) _
| | C. Afirma GSC (B)enign vs. <21 yr > 21 yr ALK 8 (1%) 120 (0.23%) Se”
« There were 1,583 < 21 yrs patients (median age 18.9 yrs (IQR 17.1-20.0; . FATI 0 65 (0.12%) M| 4 1 25
o ¢ | 4 . 4i (S)uspicious rate by age Bethesda GSC-B 606 (43.6%) 116,587 (69.4%)
80.5% female)) and 175,644 = 21 yrs patients (median age 59.5 yrs (1R group (chi square p <0.0001). III/IV  GSC-S 780 (56.4%) 51,384 (30.6%) JAKZ 0 116 (0.22%) STRN 5 33
46.0-69.0; 77.5% female)). When associating age group fo Bethesda group, ITSN2 5 13
more Bethesda V&VI were found in the young patients (< 21 yr) compared o BRAF 3 (0.38%) 281 (0.54%)
older patients (12.3% vs 4.4%, p value<2e-16). Within the young group, there AGK 0 48
was no significant enrichment of Bethesda V/VI in either gender (11.2% for FIGURE.l . _ o . . . MKRN]1 1 1
male, 12.5% for female, p=0.6). Among cytologically indeterminate TN (ITN), Expression signatures patterns among GSC-S, Fusion positive cases, lesions with BRAFp.V600E alteration ND - .
: L Expression to the right of the vertical line is upregulated in < 21 years relative to = 21 years and samples to the left of the line are downregulated.
56% of < 21 yrs patients were GSC-(S)uspicious compared to 31% of = 21 yrs P J Pres Y Y P J FGFRI-VCL 2 (0.25%) 45 (0.09%)
(p<0.001). (Table 1a-c). A. All GSC-S B. All ALK/RET/NTRK fusion C. All BRAFpN60OE MET:TFG 1 (0.13%) 27 (0.05%)
« ITN GSC-S in < 21 yrs had overall more variants (44.8% vs 37/%) and relative Heme.metbolisn - i Reccive_oxgen_speces_potway | =% feme meocin] MRPS16-TTC18 0 55 (0.1%)
differences in certain molecular variants compared to older patients including: Reacive_oxigen_species_parhvioy - e | trmmsaw e ] e} TPossate ool ] e TPeoSsaner CREB3L2:PPARG 0 28 0.05%
. Inflammatory_response ——k X UV_response_up 1 - X Reactive_oxigen_species_pathway 1 ——— .
A higher rate of BRAFpV600E, DICERI1, and TSHR. There were less frequent PIIBLE_J-okkT_J?%isggﬁo:gng- —o— © cdjustment . lhpé’roxi?m_‘é- —e—  cdjustment T gc pl A:EOLTosiZ- —e——  adjustment
_aKr_mtor_signdling 1 —.— 1 olesterol_NomeosTasls 1 —.—F omplement Immune 1 —.'l_
HRAS and SPOP variants (Table 2). O st signaiing - kg oty ocd_meman ] e o Hbrsel e
_Apical_surfoce : —— | _SpeanoTogenesis . —— PI3K_okT_rr_1’ror_signoﬁng- ——
. . . . . ' AprTosis —— E EsTrog(]e:gr;e(]s;aonjea_eferlys/: —— Adipogenoe;iiqs: —
. Amor.\gs’r. DICERI variants, those associated with poorly differentiated | ) KEGL;:Z’ET?!,-Z%SE- —$— ) g k e e‘n?s'!s- - vt bere corenn . —— C O N CLU SI 0 N s
thyroid histology (codons 1709/1705/1813) were more frequently found in 5 OV, response up - e g ] Ce—e— g it 3 I —-—
0 0 2 sile_acid merapolion - - £ ol e — £ PO id - —
the < 21 yrs group (7.2% vs 0.7%, p<0.001). 5 invrferon_olpho response - —o— s il surfoce | —@— 5 Alogrft_rejecion | —8—— » Thyroid tumors from younger patients are unique by having more than
« ITN GSC-S in < 21 yrs had more frequent fusions (13.6% vs 5.7%, p<0.001), g " ptnareds, bera, el - - g e maaoion ] e § R s omaing | —e—— double the prevalence of targetable fusions (NTRK and RET), high-risk
. . InTerferon_gommg_re§ponse . _._'_. Androggn_response . _.'_. InTerferon_gommo_response- —’— . . . .
particularly ETV6::NTRK3 (5%) and CCDC6::RET (2.7%), as well as ALK fusions § S mogerests - e § e e —e—— § cenobiotic_meraborem| somatic DICERI variants, and higher expression of cell cycle-related
(1%) (TG ble 3). 5 EsTrogenS_respzer;rsglseoarplfl: —:‘— § InﬂO:E;EZEE:;ziF;%?ZE: —‘i— ; IFL()T?JaTEE%i:T:ngZI::Qg —i‘— gene sefts.
permarogenesis 1 —r.— ~ _STaro_signaling 1 —.'I_ - arry_acia_meTanolism 1 —I‘_
. . . o E MTORCl_signaIin.g . —— (o] Tp53_quthGy- —_— O Tp53_pathway 1 — ] ] ] ] ]
« Transcriptionally, < 21 yrs TN expressed higher ERK and MYC activity and cell = e e ion - E Rt ivibasiiiy - — = S ebariod - — « Future investigation of these molecular differences may provide
. . .. . O Androgen_response 1 —— O WNT_beta_catenin_signaling —_—y O Androgen_response 1 ——— . . . . . . . .
cycle-related pathways (adjusted p value <0.05). DGE idenftified overexpression - owdoﬂve_ph%;;;ggzgg;g; —— - - Tgf;fswsvigi; — = Uvgresﬁc'f’e'yi‘éi - a— insights into the distinct clinical presentations of thyroid cancer
of genes associated with cell cycle-related gene sets (e.g. KEGG cell cycle, o WNT beta_catenin. sianaing - p—— Qe - o Unfolded_protein_reaponse. - S— between younger patients and adults.
. . . "7', o Dna_repair - E ——e 5 KRAS_signaling_up 1 —i—. G Hedgehog_signaling - —i—.—
G2-M). Among the subset of thyroid nodules with NTRK, RET, or ALK fusions, 3z e e o R—a— 3 v e ] - >3 S eiybitiel /A
. . . . . . . . Estrogen_response_late 1 | ————— Notch_signaling 1 ra— Dno_repo.ir: —®
< 21 yrs was associated with higher expression of angiogenesis, epithelial- UY_response_dn . o.. * Inteferon_cph esponse - p—— o SPematogenesis =, REFERENCES
o . . Unfolded_pro‘rein_rgspopse . ! * Apop‘rosis- _‘. Oxido‘rive_phgsphorylg‘rion- _‘.
m.esenchymal TanSITIOn, and cell CYCle gene sefs <OdJUSTed P value <OOS) S?éc_“fgife?‘g'_f;% : : .. ** TGF_beT?j;g%ﬁ:;: _.. TGF_EQSETSEQ%'S: _..._. 1. Francis GL, Waguespack SG, Bauer AJ, Angelos P, Benvenga S, Cerutti JM, Dinauer CA, Hamilton J, Hay ID, Luster M,
(Flgure 1) Hedgz:,lo_gc—kiggsginnﬁ : : : Hedgehoc;ii?;ﬂ;zgi ¢ ° a%:fggceﬁig ';_.. Parisi MT, Rachmiel M, Thompson GB, Yamashita S; American Thyroid Association Guidelines Task Force. Management
. . . ror “t")(‘:%“cs—i;g;ﬁ'; : .. " gﬁigﬁl'c—ligﬂgg | : . Cholesterol_homeostasss| : Guidelines for Children with Thyroid Nodules and Differentiated Thyroid Cancer. Thyroid. 2015 Jul;25(7):716-59. doi:
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between the age groups. -t 0 1 5 3 ORI 0 | 5 ) 5 3 SR 0.0 | G 50 7’5 2. Walsh PS, Hao Y, Ding J, Qu J, Wilde J, Jiang R, Kloos RT, Huang J, Kennedy GC. Maximizing Small Biopsy Patient
Odd Ratio (95% CI) Odd Ratio (95% CI) Odd Ratio (95% CI) Samples: Unified RNA-Seq Platform Assessment of over 120,000 Patient Biopsies. J Pers Med. 2022 Dec 22;13(1):24.
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