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EVALUACION INICIAL DEL NODULO TIROIDEO

| SEBRRAL™
. GUIDELINES
2023 European Thyroid Association

Thyroid nodule Clinical Practice Guidelines for
) | . thyroid nodule management
History
Physical examination
Biochemistry®: TSH Cosimo Durante1", Laszlo Hegediis®2*, Agnieszka Czarniecka?, Ralf Paschke'-, Gilles Russ-5,
Neck US J Fernando Schmitt'=%, Paula Soares'>7, Tamas Solymosi® and Enrico Papini®
| |
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INDICACIONES DE PAAF: ATA vs TIRADS

A 1% line approach; perform neck US and stratify the thyroid nodule risk according to EU-TIRADS

C Durante, L Hegediis et al. 12:5 e230067
EL-TIRADS 2 EL-TIRADS 3 EL-TIRADS 4 ELL-TIRADS 5
RO (%): <1 RO (9): 2-4 ROM (%] 6-17 ROM {%): 26-87
Thyroid nodule 20mm | =30 mm 215mm | =15mm S5-10mm | =10 mm
e
History 1
Physical examination FiA FHA FHA,
Biochemistry®: TSH [see pane! B) (see ponel 8] [see paned B)
Neck US J
"f Surveillance ‘\" l'/- Survedllance -\" "/- Surveillance 1\"' I/" Surveillance* \\1
| I Frequency: if 5-10 mm, no Frequency: - if 5-10 mm, Frequency: repeat USin 1 Frequency: repest LIS
TSH decreased TSH normal TSH elevated further evalustion; if =10 no further evaluation; if ¥r every 6-12 manths®
mim, repeat LS in 3-5 yrs! 10-20 mm, repeat U5 n 3-
l | P | - 5 yrs!
FT4, (FT3 2’ HABa, r/— " e . _\ FNA; significant El"ﬂ'ﬂ'thz‘
anti—TPED“] }SCiEI;:i raphy’ US risk stratification or new US worrsome FNA- significant growth? FNA: SIE""“‘a”t_E"‘:'“’thz FNA: significant growth or
r grapny (EU-TIRADS) FT4, anti-TPO, features® or if treatment is or naw LS worrisome T e '-;5 warrisame suspicious lymph nodes or
I | t {anti-Tg)" plannead features?® or if treatment s features® o if treatment is extra-thyrokdal extension
Hot Cold FNA planned planned or if treatment is planned
nodule® nodule . (see Figure 2) J o / . _,/I l'\_ AN S l'\_ _/_,:




TIRADS ACR

| &

COMPOSITION g ECHOGENICITY SHAPE MARGIN ECHOGENIC FOCI
Cystic 0 @ Anechoic O W Wider 0 @ Smooth 0 § Noneorlarge 0
Spongiform (o Ml Hyperechoic  q than tall ll-defined 0 comet-tail artifacts

or Isoechoic Taller- 3 Macrocalcifications 1
Mixed 1 @ Hypoechoic 2 l| than-wide !_obulated or 2 W peripheral (rim) 2
cystic and solid Very irregular 3 calcifications
Solid 2 W Hypoechoic Extra-thyroidal Punctate echogenicfoci 3

extention

Add points for TI-RADS level

_ovoints L 2points I 3points Y 4t06 points

TR1 TR2 TR3 TR4 TR5
Benign Not Mildly Moderately Highly suspicious
suspicious suspicious suspicious
FNAif>1cm
No FNA No FNA FNAif 2 2.5 cm FNAif 2 1.5 cm Follow if 20.5 cm
Followif21.5cm ® Follow if 21 cm

A
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Diferencias criterios PAAF Guias ATA / TI-RADS

I Y TI-RADS

Nodulos Espongiformes >2cm No indicada

Nodulos Mixtos (iso o
hiperecogénicos) sin >2cm No indicada
criterios de sospecha

Nodulos solidos iso o >1.5cm >2.5cm
hiperecogénicos
Moderada Sospecha >1cm TIRADS 4
>1.5cm
Nodulos alta sospecha >1cm TIRADS 5
>1lcm

‘, 53 % PAAF de Nédulos benignos con TI-RADS



PAAF Criterios ATA

PAAF Criterios TI-RADS
50% (1447)

83% (2400)

Nédulos malignos > 1 cm

Ndédulos benignos > 1 cm
2891
/ \

PAAF Criterios ATA PAAF Criterios TI-RADS
92,7% (267) 83,3% (240)
+ (94,4%)
= (272)

Middleton WD et al. Criterios seﬂgtn. TI-RADS
AJR:210, May 2018 11,1% (32)




Nodulos tiroideos con PAAF
indeterminada

- Entre el 20-30% de las PAAF nos van a salir
como citologia indeterminada (Bethesda llI,
IVy V)

- De estos so6lo el 10-40% seran carcinomas
(no contamos el Bethesda V que suele ser
mayor el ROM)

| European Thyroid C Durante, L Hegeds et al.

GUIDELINES

1Z:5 230067

2023 European Thyroid Association
Clinical Practice Guidelines for
thyroid nodule management

Cosimo Durantel>1”*, Laszlo Hegediis'=2*, Agnieszka Czarniecka?, Ralf Paschke'", Gilles Russ'=5,
Fernando Schmitt'®®, Paula Soares'*7, Tamas Selymosi® and Enrico Papini®

Table 5 Distribution of diagnoses across the Bethesda categories. The third edition of the Bethesda system has been released
after the first online appearance of the current manuscript (131). It provides an updated summary of the reporting system and
refined estimates of the risk of malignancy, which are therefore slightly different from those reported in Table 5.

Definition of
Bethesda Bethesda
categories  categories

Bethesda| Non-diagnostic
Bethesda Il Benign

Bethesda Il Atypia of
undetermined
significance or
follicular lesion
of
undetermined
significance
(AUS/FLUS)

Bethesda IV Follicular
neoplasm or
suspicious for
follicular
neoplasm (FN/
SFN)

BethesdaV Suspicious of
malignancy

Bethesda VI Malignant

Subclassification

Benign entities

NA

Adenomatoid/hyperplastic/colloid
nodule

Lymphocytic thyroiditis

Subacute granulomatous thyroiditis

Acute thyroiditis

Graves' disease

Cyst lining cells

Hashimoto's thyroiditis with cellular
atypia (both follicular and lymphocytic
atypia)

Adenomatoid nodule (cellular with
microfollicular proliferation)

Parathyroid adenoma (microfollicular
structures)

Hurthle cell hyperplasia with lack of
colloid

Adenomatoid nodule (cellular with
microfollicular proliferation)

Parathyroid adenoma (microfollicular
structures)

Hurthle cell hyperplasia with lack of
colloid

Follicular-patterned cases with mild
nuclear changes (increased nuclear
size, nuclear contour irregularity, and/
or chromatin clearing), and lacking
true papillae and intranuclear
pseudo-inclusions

Hashimoto's thyroiditis with cellular
atypia

Hashimoto's thyroiditis with cellular
atypia

Estimated
Expected malignancy
frequency risk (NIFTP
Malignant entities (range) not cancer)
NA 3-11% 5-10%
PTC microcarcinomas in 55-74% 0-3%
benign nodules
PTC, especially follicular 5-15% 10-30%
variant; well-
differentiated follicular
carcinoma;
Hurthle cell carcinoma;
lymphoma
PTC, especially follicular 2-25% 25-40%
variant; well-
differentiated follicular
carcinoma;
Hurthle cell carcinoma
Features suspicious for 1-6% 50-75%
PTC, MTC, lymphoma, or
other malignancy
Features condlusive for 2-5% 97-99%

malignancy: PTC (true
papillae, psammoma



Indeterminate Thyroid nodules

Current testing options EU

Fine Needle
Aspiration (FNA)

Thyroid Nodule
ected by ultrasound

Microscopic
Analysis

GENEPRO(?

Transforming Frecshen Medidne

Does not allow to
avoid Surgery

Surgery

h

Cancer (10%)

Rule-In Test
or
confirm Cancer

A

Risk of cancer 25%

Indeterminate (20%)

* BRAF-V600
« RET
= TERT

fa

Follow up



Nodulos tiroideos con PAAF

indeterminada

- Enlas guias de manejo de NT ya se
incluyen los marcadores moleculares
para intentar diferenciar los malignos
de los benignos

- El precio (3200-6000 euros por
determinacidn), hacian poco coste-
eficaz el usarlos en nuestro medio

| Eu ropean Thyroid C Durante, L Hegediis et al.

GUIDELINES

2023 European Thyroid Association
Clinical Practice Guidelines for
thyroid nodule management

12:5 e230067

Cosimo Durante!21*, Laszlo Hegediis'©2", Agnieszka Czarniecka3, Ralf Paschke'“¥, Gilles Russ'"5,

Fernando Schmitt'>, Paula Soares'>7, Tamas Solymosi® and Enrico Papini®

Table 6 Summary of genetic tests for aiding diagnosis of thyroid cancer in FNA cytology.

Afirma G5C ThyroSeq v3 ThyGeNEXT/ThyraMIR ThyroidPrint
Type of test RMNA NGS (MRNA expression) Targeted DMA and Targeted NGS + miRNA Quantitative real-time
RMA NG5 expression PCR (mRNA
expression)
Biomarkers 1115 genes 112 genes +>120 10 genes + 28 fusions + 10 genes
(expression) + mutation fusions + 10 10 miRMNA (expression)
hotspots + fusions + LOH CMA+19 genes
(expression)
NPV in 96% 97% 95% 95%
marketing
study (%)
PPV in marketing 47% 66% 74% 78%
study (%)
Sensitivity in 91% 94% 93% 91%
marketing
study (%)
Specificity in 63% 82% 90% 88%
marketing
study (%)
Sample size 114, 76 154,93 92, 86 117,133
Bethesda I, Iv
e
Precio. 6400 3200 2900 1500



The Bethesda System
for Reporting Thyroid

(ytopathology

- Enla nueva edicion del
Bethesda 2023 incluyen un
amplio capitulo sobre Test
moleculares

Molecular and Other Ancillary Tests

Michiya Nishino, Paul VanderlLaan, Giancarlo Troncone,
Claudio Bellevicine, N. Paul Ohori, Tetsuo Kondo,
and Camille Buffet

Molecular Testing

MT for actionable
mutations &

Cytopathology

oced

Management Considerations

Targeted Rx | £

>

(& Suspicious for Malignancy)

“\\“ ﬂf//" predictive biomarker
{\"&0‘5'/ 23 = Total
i e | L thyroidectomy }
1 Surgical
MALIGNANT | &
referral

[

-

Lobectomy ]
MT for diagnostic
AUS, FN and prognostic
purposes
3
BENIGN } »  Observation / Surveillance | 57
\ X5,

© The Author(s), under exclusive license to Springer Nature

Switzerland AG 2023

5. Z. Ali, P. A. VanderLaan (eds.), The Bethesda System for Reporting Thyroid
Cytopathology, hittps://doi.org/10.1007/978-3-031-28046-7_14



* Paneles mutacionales
(alteraciones DNA:

mutaciones /fusiones/ ! I ‘h r .
alteraciéon numero y 0 eq
copias): Thyroid Genomic Classifier

* ThyroSeq®
Afirma.
TEST MOLECU LAR ES v Thyroid FNA Analysis

PARA NODULOS * Test que clasifican por TABLE 1 he it s MO i i n

expresion génica (PCR de (ThyraMIR)
TIROIDEOS muy pocos genes, i i
Expanded mutation panel (ThyGeMNEXT) chssifierThyraMIR)
m R NA) DMNA variant Fusions (n) and mRMA microRMA
. . ® BRAF® BRAF (3)° miR-31-5p
Aﬁ rma ALK ALK (2) miR-29b-1-5p
GNAS NTRK (8) miR-138-1-3p
. . HRAS PPARg (5) miR-139-5p
° Thyr0|dpr|nt® KRAS RET (14)® miR-146b-5p
NRAS THADA (5) miR-155
PIK3CA NKX2.1 miR-204-5p
PTEN PAXS miR-222-3p
RET® TEP miR-375
TERT promaoter® UsP33 miR-551b-3p

Abbreviation: mRMA, messenger R MA.

“BRAFVA00E is a strong driver mutation, while BRAFKE01E isa weak
driver mutation.

"Strong driver mutation.



Published in final edited form as:
Surgery. 2023 January ; 173(1): 252-259. doi:10.1016/) surg 2022 05.048.

Association of comprehensive thyroid cancer molecular
profiling with tumor phenotype and cancer-specific outcomes

! I h @ Jason B. Liu, MD, MS2, Kimberly M. Ramonell, MD2, Sally E. Carty, MD?, Kelly L. McCoy,
yro eq MD2, Barry M. Schaitkin, MDP, Esra Karslioglu-French, MDE, Elena M. Morariu, MD¢, N. Paul
Ohori, MDY, Raja R. Seethala, MDY, Simion |. Chiosea, MDY, Marina N. Nikiforova, MDY, Yuri
Thyroid Genomic Classifier E. Nikiforov, MD, PhDY, Linwah Yip, MD2"
Division of Endocrine Surgery, Department of Surgery, University of Pittsburgh, PA
bDepartment of Otolaryngology, University of Pittsburgh, PA

T EST M O L E C U LA R ES CDivision of Endocrinology and Metabolism, Department of Medicine, University of Pittsburgh, PA

IDivision of Molecular and Genomic Pathology, Department of Pathology, University of Pitisburgh,

PARA NODULOS PA
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Figure 2.
(A) Recurrence-free survival and (5) overall survival by molecular risk group. MRG,
molecular risk group.



TEST MOLECULAR
THYROIDPRINT®



Surgery

Malignant

Cancer (10%) Increase Risk

\ / from 25% to 70%

A

Fine Needle
Aspiration (FNA)

Microscopic
Analysis

Thyroid Nodule
tected by ultrasound

ThyroidPrint®
e Test molecular A? E Reduce Risk

from 25% a < 5%

Benign

Panel genético de diez genes Follow up “}g"a

by BIOCARTIS



FEATURES

The Idylla™ ThyroidPrint® Assay measures gene expression levels in 10 epithelial and stromal cell target genes
relative to two reference genes listed in the table below.

Expressed Genes Detected by Idylla™ ThyroldPrint™ Assay (RUO)."

Gena Hamea

Gene Mame

ERCC exclslon repalr 3

Glucuronldase beta

Gene Mame  Chromosome#  Ganpe Function

and Rola

C-X-C motif chemokine receptor 3

C-X-C motif chemokine ligand 10

C-C motif chemokine receptor 7

Coxsackle virus and adenovirnus receptor

C-C motif chemoking receptor 3

Keratin 19

Claudin 1

TIMP metalopeptidase Inhibitor 1

Actin Flament assoclated Protein 1 LIke 2

Heme oxygenase 1

i | exabr | -

Ca. Papilar

Abbreviation i’rans::rlpt ID Mumber

EChn:umnsnmE }{

CXCRE o
:EM ETDDGDGEF]EQS 4 :
EChmmnsnme d-
CHCLI0 :
gEN STDDGDGEDE-EIDE 3 :
E{hmmnsnme ”, : Turn-:lr Inflammatory
CCRT e -1 Microemviromment

EN ETDDCIDC-EJEE-E? 2‘ :
i Target Genes

Gena Functlen and

Gane Name i :hrnmnsuma#

Abbreviation ""-franscrlpt ID Mumber  Role In TP Assay

I:hrc:amc-sc-me 2

ERCCE  i-
EN smmnoza 5395 ?

i Reference Genes
I:hn::mc'sc'me ?

GUsE : N
EN STDCIC'DDSDdEiE 5- EI

Estos 2 ultimos genes de han de
amplificar correctamente para saber
gue tenemos una muestra correcta

Chmmommezl : I\/Ialignos
EN ETEIEIC'DC'EEJ- E?E 'I:-.' , . . 7 . .
= pe. Metastasis No muestran expresion diferencial
i Chromosome
CCR3 e . s . . .
| ENSTOD000395940. linfatica entre muestras benignas y malignas
— .Chmmos,c-me 17 (esta bIeS)
EN ETDDC'DC'SEEE T"
cLONT '-': hl'ﬂl'l'IDSE'I'I'IE' 3 i Tumor Epithelial
;Chmmnsnme K . . D ot e
TIMP-1 m eta Sta S I S DOI: 10.1089thy.2017.0067
EEN ETDDC'DC'E]ESEE 9
AFAPIL2 E.Chmmmme ":' e Sob d A 10-Gene Classifier for Indeterminate Thyroid Nodules:
..E.E”ETDD{’”{ED‘”H 9.....5 Stabilizing Target obreexpresados Development and Multicenter Accuracy Study
A E.Chmmcusc-me 22 Genes en mallgnos
EN ETDD':'D':'E]E" ]r g Hernan E. Gonzdlez!"" José R. Martinez,"” Sergio Vargas-Salas! Antonieta Solar? Loreto Veliz? Francisco Cruz?
Tatiana Arias? Soledad Loyola® Eleonora Horvath® Hernan Tala® Eufrosina Traipe® Manuel Meneses®
Luis Marin® Nelson Wohllk” René E. Diaz! Jesus Véliz/ Pedro Pineda® Patricia Arroyo? Natalia Mena,®
Milagros Bracamonte!? Giovanna Miranda!® Elsa Bruce!® and Soledad Urra’




BACKGROUND 10 TARGET GENES

Biomarker Cellular Funtion Involvement in Cancer Thyroid Cancer References
In human malignancics, CLOM-1 is often dysregulated and located in subcellular compartments, particularly in “Zweanziger O et al. Endacrire Relat=d
] - . the nuckus. Altered expression of CLON-1 has been reported in several tumer types including endometrial, Cancer, 22 (5], 2015, "Hemeth J et
k i ir: £ he paracelul: . y .
Belongs to the famby of transmerbrane tight Junction proteins tightening the paracelliar paplllary renal cell and colonic carcinoma, and increased claudin-1 mBNA levels have been observed in papillary |anE‘ESEd 2l Putha gy nd Dncalogy research

CLDM-1 cleft of epithelial cells. Claudins perform crucial roles in maintaiming cell palarity in epithelial 200%, volume 16, pages 19-27

) . N thyroid carcinoma (PTC), Over expression of nuclear CLOM-1 in thyroid cancer cells results in increased cell [010] afang O
! ng [. et
and endathelial cell sheets and cantrolling paracellular permeabilty. migration and invasion. Epithefial-to-mesenchymal transition s one of the most important functions of claudin T T T al. Frontiers in Oncolagy. Violumen
proteins n disease progression. 12, 3022

Due to its high sensitivity, KRT19 is one of the most used marker for the RT-PCR-mediated detection of tumor

Keratin 1% is a member of the keratin family. The keratins are imtermediate filament proteins  cells. KRT=s may interact with several signal transduction molecules, such as adaptors, effectors. kinases, and I ncreased L‘I':";E'_I’_'::E E’Lzﬂ:‘gﬁﬁ?
KRT-1% responsible for the structural mtegrity of epithelial cells, It is well known as a marker of receptors, which may regulate signaling pathways and mediate cell apoptosis, cell cycle arrest, imvasion, and “Saha 5. 4 al. 1ok, ). Mal. Sei, 2018,
eplthelial cells and tisues, metastass KRT19 expression & higher in thyrold cancer when compared with normal thyrold tiksues, and was T T 1%, 1423

associated with lymph node metastasis, tumor stage and tumor-node-metastasis stage.

TIMP-1 mBRMNA, levels cormelaled direclly wilh thyroid aggressiveness: he highesl number of TIMP-1 lranscripls
* Shy L.. et al. British Jowral of

T thll (4] i iyl P n ' ' -
This protein s a member of the TIMP family, a tissue inhibitor of metalloproteinases. This was found In stages Il and IV vs benign geitre, In patients with thyrakd cancer, TIMP-1 expression levels are Cancer 79, pagss 12341739
glycoprotein is a natural inhibitor of the matrix metalloproteinases (MMPs), a group of found to be highest in the group with metastasis in lateral neck. BRAFVEODE mutation occurs selectively in |ncreased RELT “Bumber B et
Tumor —_— TIMP-1 peptidases invohed im degradation of the extracellular matric. In addition to its inhibitory role PTC nodules and s associalad with hyperactivation of NMF-«B and upregulation of both TIMP-1 and is al., Clinical Ceolaryngalagy 45; (11
. . against most of the known MMPs, the encoded protein is shle to promote cell profiferation in receplor CO83. Findings demonslrale thal BRAFVEODE causes upregulation of TIMP-1 via NF-kB. TIMP-1 T T ?E':'::':;ﬁsiif —
Ep“:hehal a wide range of cell types, and may also have an anti-apeplolic function. Bind to its surface receptor CO63, leading eventually to Akt activation, which In tum cenfers antiapoptatic Related Cancer (D111 18 &6%- 685
behavior and promotion of cell invasion.
XB130 (actin filament-associated protein 1-like 2, AFAPLLZ) s a thyroid-abundant cytosolic " ) ) , ) .
adaptor protei and sgnal transduction mediator. XB130 regubstes cell prolferation,cell Y30 1as 3 contreversesifees on cancer Sucles hove stown S KBS0 €an promote canter rogEen o d
XB1307 survival, cell motility and gene expression. XB130 criticalty regulates thyrocyte polarization by WEL30 was fgmwn to be associated ‘;‘.“:hg; better m?uiv!l in non-small cel lune cancer Plrevk:uf. f.tlldiﬁ have ecrease * Fhang R, et al, Blomed Rep 2018
AFAPIL2 functioning as a link between the actin flament cortex and microtubule-associated proteins " - ' o & . o Mar; 431 300-30&.

shown that ¥B130 can regulate cell growth, migration and invasion and possibhy has the effect through the J,

at the apical membrane of thyrocytes. It & a substrate and regulator of multiple tyrosine cAMP-cSrc-phosphoinositide 3-kinases Akt pathway.

kinase-mediated signaling,

HMOX] (heme oxygenase 1 gene) is a human gene that encodes for the enzyme heme Up-regulation of HO-1 in pap@ary thyroid turmours in comparison with normal thyroid tissue has been shown.

oxygenase 1. Heme oxygenase (abbreviated HMOX or HO) mediates the first step of heme Owerexpression of HO-1 in a subset of thyroid cancers is associated with turnour aggressiveness and ERAF o

catabolism, it cleaves heme to form biliverdin, HO-1 plays a pivotal and multifaceted role in WADOE expression. HO-1 might have a potential roke in prognosis and targeted treatment in patients with IncrEHSEd 21':;'1'“:"'“" APMIS 2010; 118:
HMOX-1 cellular protection, which is likely attributable te its antioxidant, anti-inflammatory, and thyredd cancer, In this context, it is interesting to note that HO-1 was overexpressed in thyrold cancer and was wm'n —_ cay, 2015

antiapoptotic properties. Monetheless, the augmented expression of HO-1 in tumar tissues associated with tumor aggressiveness, Our previous findings were verified by a recent report showing that a 10- T FbBE{ 3] 4T. 5

may have detrimental effects as it provides the selective advantage for tumor cells to gene signature, including significantly overexpressed HO-1, may accurately classify indeterminate thyroid

overcome the increased cxidative stress during tumorigenesis and during treatment nodules.

Coxsackievirus and adenovirus receptor (CAR) is a protein that in humans is encoded by the
CXADR gene.The protein encoded by this gene is a type | membrane receptor for group B
coxsackie viruses and subgroup C adenoviruses, CAR is a cell adhesion molecule
predominantly associated with epithelial tight junctions in adult tissues, CAR protein is
CXADR expressed in several tissues, inchuding heart, brain, and, more generally, epithelial and
endothelal cells. [t functions as a homaphilic and heterophilic cell adhesion molecule through
its interactions with extracellular matric ghycoproteins such as fibronectin, agrin, laminin-1
and tenascin-R. In addition, it & thought to regulate the cytoskeleton through interactions

CAR immunareactivity was significantly increased in malignant compared with that in benign thyroid lesions I d

{p = GOO0D0Z) Bath malignant and benign thyroid lesions with enhanced follicular cells’ prolferative capacity ncrease “Giaginis C . of al. APMIS 2010; 118
showed sgnificantly increased CAR Immunoreactivity (p = 00027, In malignant thyrold lesions, enhanced T 210-21.

CAR immunoreactivity was significantly associated with larger tumor size {p = 000567

TLI maor with actin and microtubules.
[nﬂammatDrY Conventionally, the governing elements for turnorigenesis and metastatic behavior were thought to be
. . Chemokines are a family of B-15 kDa molecular weight cyto- kines traditionally defined by oncogenes or tumor suppressors. In cancer, chemokines play paradoxical roles in both the directed migration of
4|CroenV|anment their ability to stimulate cellular migration along a chemical gradient, Chemokine signaling metastatic, receptor-expressing cancer cells out of the tumor as well as mmigration of tumor-infiltrating immune
CHEMOKINES Ehrough its receptors p!ais key functions during d_evelupment. homeastasis, Inflnmatlon. cells rhat_culmlnf'bte na tumor—unlquelhuﬂune mlcmenvqun ment, Inflammatien is a key lcomponenrlof the Increased "Drewlard 0, gt al, &m J Physiol Call
(CCR3, CXCLIO infection. and pathological processes. These functions largely reflect the cardinal rokes for tumor microenvironment and chemokines are part of the inflammatory network of mediators associated to Physiol 124 GIE7-C182, 202,
' * chemokines in directed cell migration and substrate adhesion (Fig. 1). Chemokines ako possess neoplasia. Frequenthy, chemokines and chemokine receptors are found in tumers and often their expression and ¢ 1\ “Urra et al, Oncctarget. 2017 Dec
CXCR3E CCRY) significant functional pleiotropy, with demon- strated roles in cell type-specitic profferation  signaling are deregulated. In fact, chemokine receptor signaling in malignant cells promotes tumor growth, 20,32} -2445- MET

and apopto- sis, Chemotaxis directs cells to move along an increasing concentration gradient  invasion and metastasis, Spread of tumor cells to chemokine gradients is restricted to specific patterns of
af chemakine ligands. chemaokine receptors and to chemokine availability in the tumor microenvironment. Inflammatory cytokines
produced by tumaor cells and/or by tumor associated leukocytes may contribute to malignant progression




e Estudio prospectivo multicéntrico
« EEUU Yy Chile
* 4061 PAAF

* 897 (22%) citologia indeterminada

Alto valor predictivo negativo (VPN)
Resultado:

* HIGH = 69% malignos

* LOW -2 95% benignos
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A Thyroid Genetic Classifier Correctly Predicts
Benign Nodules with Indeterminate Cytology:
Two Independent, Multicenter, Prospective Validation Trials
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thyroid nodules with indeterminate cytology: A multicenter-prospective
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neoplasms and medullary thyroid cancer.
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Chile ThyroidPrint®: clinical utility for indeterminate

Impacto del resultado de Test Thyroidprint thyroid cyto|ogy
en la decision clinica

1272 PAAF, 244 (19%) citologia
indeterminada

Roberto Olmos!, José Miguel Dominguez!, Sergio Vargas-5alas?, Lorena Mosso!, Carlos E Fardellal,

Gilberto Gonzalezl, René Baudrand!, Francisco Guardal, Felipe Valenzuelal, Eugenio Arteagal, Pablo Forenzanol,
Flavia Milol, Nicole Lustigl, Alejandra Martinezl, José M Loépezl, Francisco Cruz3, Soledad Loyola3, Augusto Leon?,
Nicolas Droppelmann?, Pablo Montero, Francisco Dominguez?, Mauricio Camus2, Antonieta Solaré,

Pablo Zoroquiain4, Juan Carlos Roa%, Estefania Mufioz2, Elsa Bruce?, Rossio Gajardo?, Giovanna Miranda2,
Francisco Riquelme?, Natalia Mena? and Hernan E Gonzdlez 2



Reduction of unnecessary surgery

Impact of ThyroidPrint®

1272 FNA samples
(1254) Patients)

!

244 Indeterminate FNAs (19.1%)
Bethesda lll 109
Bethesda IV 135

Pre-test risk of malignancy: 32%

Post-test risk of malignancy: 71%
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Toma de muestra

We recommend collecting
until the base of the seringe




Gently inject sample keeping
the needle touching the inner  vo, may recover /
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Marca de nivel maximo de llenado y etiquetado del tubo Se senala el correcto sellado y nivel de llenado del tubo de
de recoleccion con al menos dos identificadores del recoleccion
paciente



Fine Needle Aspiration (FNA) Collection and Handling Protocol
for Idylla™ ThyroidPrint® Assay RUO

»
idylla Idylla™

ThyroidPrint® Assay** for indeterminate thyroid ne

1 Fine Needle Aspiration Y 4 Sample Preparation: Dilution For Research Use Only, assay currently under devel
Collect FNA sample according to routine procedures. Calculate: 3200 pl — FNA sample volume = PBS 1X volume
Specific recommendations on FNA procedure for ThyroidPrint(E)
can be found at www.thyroidprint.com/fnacollection/ Add the PBS 1X to the FNA sample in the 50 ml centrifuge tube,
using a p1000 micropipette, to the total volume of 3200 pl. .
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DEPARTAMENT DE SALUT DE VALENCIA
CLINIC-LA MALVA-ROSA

RESULTADOS DEL USO DEL TEST MOLECULAR
THYROIDPRINT® EN NODULOS TIROIDEOS CON
CITOLOGIA INDETERMINADA




MATERIAL Y METODOS

* Estudio prospectivo observacional
* Nodulos tiroideos con citologia indeterminada: Bethesda Ill 6 IV

e 55 determinaciones en 52 pacientes

» 20 secuenciales (PAAF para citologia = 45 dias = PAAF para molecular)

e 35 simultaneas (PAAF para citologia y molecular si procede)



MATERIAL Y METODOS: Variacidn

* Cuando hacemos PAAF y no sale claramente coloide (y no vamos a operar por
otras razones la paciente), cogemos muestra para los cristales y el tubo

(laminillas y después el resto)
* Si nos parece muestra escasa, lavamos la aguja
 Guardamos en nevera (puede estar 1 mes)
e Si Bethesda lll 6 1V (10-14 dias): hacemos Test molecular

 Citas al paciente a las 3 semanas con todo hecho



RESULTADOS

* 52 pacientes
* 82% mujeres
* Edad media 59 afios (30-86)

e 28 de Febrero de 2024
e 26 de Noviembre de 2024

* 40% TIRADS-3 A

5 ’,. o) * 82% Bethesda IV
[ OO TIRADS N2 * Solo 3 nédulos Bethesda lll (2
* 10% TIRADS-5 7 9

de ellos x2, 1 era la segunda
PAAF)



ThyroidPrint®

RESULTADOS

LOW

HIGH
Invalido (*)

Indeterminado

59,6 %

31 pacientes

19 %

10 pacientes

15 %

8 pacientes

3 casos

(*) Un total de 8 muestras insuficientes, 3 obtenidas de forma secuencial y 5 simultaneas.



LOW

4 pacientes

HIGH

7 pacientes
operados de 10

%

RESULTADOS

Solo 35% de los pacientes fueron remitidos a cirugia

BENIGNOS

Carcinoma papilar
Carcinoma folicular
NIFPT

Adenoma folicular

Hiperplasia nodular

2 pacientes
1 paciente
1 paciente
2 pacientes

1 paciente



CONCLUSIONES

* El test molecular ThyroidPrint® tiene un alto valor predictivo negativo.

* Reduce la necesidad de intervencion quirurgica en pacientes con nodulos de citologia
indeterminada.
En nuestra muestra de pacientes:
v" Se redujo un 60% la necesidad de cirugia

Coste hemitiroidectomia = 3452,92 euros
v Se evitaron 34 cirugias (18 versus 52) Coste ThyroidPrint® = 1200 euros

v Se ahorraron 51.399,28 euros

* La obtencidn simultanea de la muestra para citologia y test molecular es una

aproximacion valida.



Mensajes para casa

- Los nddulos tiroideos son un motivo de consulta cada vez mas frecuente

- La ecografia es el mejor método para decidir cuales precisan PAAF, acompafiado de la clinica
del paciente, y TIRADS-ACR es el sistema mas eficaz

- Los nédulos tiroideos de citologia indeterminada Bethesda Il y IV representan un 25% de las
PAAF, y la mayoria son benignos

- Los test moleculares comerciales pueden ayudar a evitar cirugias innecesarias y en algunos
casos a dar informacidén prondstica (y probablemente a cambiar la extension de la cirugia) en
nddulos con mutaciones de alto riesgo

- El test molecular Thyroidprint® nos pueden ayudar a no operar pacientes de bajo riesgo de

malignidad, y es coste-eficaz en nuestro medio
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