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PEKOMEH/IOBAHO MOJICKYJIAPHO-TEHETHYECKOe HCCIIeloBaHHe MyTauuii B rene

BRAF u unbix myrauuii (RAS, RET/PTC, PAX8/PPAR-y, TERT u . 1) [21-25].

CLINICAL PRACTICE
GUIDELINES

Tumour type

NIFTP

Classical papillary carcinoma

WHO classification for
differentiated
follicular-derived
thyroid carcinomas

Follicular papillary carcinoma

Tall, columnar, solid, hobnail
papillary carcinoma

Follicular carcinoma

Morphological parameters and molecular markers

Hurthle cell carcinoma

Poorly differentiated carcinoma

Morphology

Encapsulated, clear nuclei, no papillae

Papillae and clear nuclei

Foliicles and clear nuclei

Special structural and cell features

Capsular invasion (M), vascular invasion
>4 blood vessels (angioinvasive),
extrathyroidal invasion (WI)

Capsular invasion (MI), vascular invasion
>4 blood vessels (W)

Invasion, mitoses > 3, necrosis,
convoluted nuclei

©2020 ESMO. Al rights reserved. esmo.org

ESMO, 2020

Molecular markers

RAS, BRAF K601E

BRAF V600E, RET/PTC fus, NTRK fus, ALK
fus, 1q amp

BRAF K601E, RAS, PAX8/PPAR:, EIF1AX,
THADA fus, 22q del

BRAF V600E, 1q amp, TERT promoter,
TP53, PIK3CA, CTNNBT

RAS, PAX8/PPAR), PTEN, PIK3CA, TSHR,
TERT promoter, CNA

RAS, EIF1AX, PTEN, TP53, CNA, mIDNA

RAS, TERT promoter, TP53, PIK3CA,
PTEN, CTNNB1, AKT1, EIF1AX, ALK fus,
histone methyltransferases, SWI/SNF
chromatin remodelling complex

\d- Cancers/Thyroid-
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Diagnostic
Cygtgpathology HKungkoctHaa umtonorua (LBC)
MOLECULAR CYTPATHOLOGY

Feasibility and performance of the Idylla™ NRAS/BRAF cartridge
mutation assay on thyroid liquid-based fine-needle aspiration

Maud Hamadou PharmD, Jonathan Lopez PharmD, MNazim Benzerdieb MD, Christine Cugnet-Anceau MD,
Gwenaelle Schnoering Science Bachelar, |

First published: 26 October 2021 | https

QOriginal Article

How limited molecular testing can also offer diagnostic and
prognostic evaluation of thyroid nodules processed with liquid-
based cytology: Role of TERT promoter and BRAF V600E mutation
analysis

Marco Dell’Aquila MD, Vincenzo Fiorentino MD, Maurizio Martini MD, PhD, Sara Capodimonti BD, PhD,
Tonia Cenci BD, PhD, Celestino Pio Lombardi MD, Marco Raffaelli MD ... See all authors

Hauwonanssbin Lientp
Ninansamn. First published: 02 June 2021 | https://doi.org/10.1002/cncy.22454 | Citations: 1
Mopdonoruueckoi
LAvarnocTakn

Korga nccnegyem?

JoonepaunoHHbIi 3Tan

MporpeccuposaHue/
MeTacTasbl
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VAfirma

Thyroid FNA Analysis

ROSETTAGX
Differential Bioinformatics W&i:’ﬁﬂ:\;‘;ﬁ"
gene expression || "artifical inteligence" microRNA
» ThyraMIR

Classifiers

w Molecular biology PCR NGS
= |
=

1
[meunohﬁistgdfmistryrl Somatic alterations Thyrogeq

Point mutations
Rearrangements BRAF V600E !

"7-Gene Panel" —_—

4 RET—PTC1 n RET-PTC3 !
miRinform Thyroid PAX8/PPAR-y (genes fusion) !
NRAS, HRAS, KRAS
b’ Thy X ? HaumonansHuii Lientp
HYROWD ON ENE PANE Knusmnyeckon
Mopdonoruueckoi
From: Ferraz C. Can current molecular tests help in the diagnosis of indeterminate P

thyroid nodule FNAB? Arch Endocrinol Metab. 2018;62(6):576-584.




11.12.2021

ThyroSeq Test Evolution

ThyroSeq v.0 ThyroSeq v.1 ThyroSeq v.2 ThyroSeq v.3
7-gene 15-gene 56-gene :l':s'g'm':
panel panel panel panel
2007 2013 2014 2017

[ Prenes

Next Generation Sequencing Approaches

Diagnostic Pathology
and Molecular Genetics
of the Thyroid

Yuri E. Nikiforov
Paul W. Siddinger
Lester 0.8 Thompsan

Hayworanbrbin Lientp
Knuumnyeckon
Mopgonoruieckoi
JAunarHocTkn

ThyroS%eq’

Thyroid Genomic Classifier

Routine Cytopathology

v

BENIGN

CYTOLOGY

FNA Sample QA  LutdlEll @

FNA Cellular Composition
Parathyroid cells
Cecells

Parathyroid Lesion

Thyroid
Follicular
Cells

Non-Thyroidal

NGS Analysis, DNA and RNA, 112 genes

GENOMIC CLASSIFIER

SNV Indels Gene Fusions

Gene Expression

Thyro%eq
Detailed Genomic Findings

OBSERVATION

NEGATIVE

<5% Cancer Probability

MALIGNANT

CYTOLOGY

THYROID
SURGERY

INDETERMINATE
CYTOLOGY

S an:
Thyro éeq POSITIVE
59-99% Cancer Probability

82%

Specificity

94%
sensitivty

6%

Hauporanssii Lentp
Knnuunyeckoin
Mopdonoruueckoi
AvarnocTkn
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Afirmao,

GENOMIC SEQUENCING CLASSIFIER

FNA + collect for Afirma

. N Suspicious/
Benign Indeterminate "
Cytology e (B-II, B-V) :;acg;a\",";

ORDER Afirma GSC
+ Xpression Atlas

LOW RISK

ROM <4% o
~

Afirma GSC Benign,

B-Il OF PATIENTS®

ORDER Afirma
Xpression Atlas

ROM =50% O%
Afirma GSC Suspicious,
B-V, B-VI OF PATIENTS®*

CONCLUSIVELY

RULE OUT SURGERY

with Afirma GsC'

CONFIDENTLY
TAILOR TREATMENT

with Afirma Xpression Atlas (XA)

« Reclassify 2/3 of indeterminate
nodules?® with the same
confidence as benign cytology’

= ATA recommends repeat
ultrasound based on
sonographic risk?

= Informs surgical approach with
variants and fusions highly
specific for thyroid cancer®

« Detects variants and fusions that
may inform targeted therapy

*For detailed literature reference of specific variants
and fusions, refer to www.afirma.com/X,

Conclusively rule out surgery

91*

SENSITIVITY"

For Hiirthle cell dominant nodules:

203 89

SENSITIVITY*"

Hauwosanbsbin Lientp
Knumueckoi
Mopdonoruuecko
AvarHoctvkn
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MyTauun
BRAF V600E

HauvoransHbii Lientp
KnuHneckoi
Mopdonornueckoit
NvarHocTkm
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Llens Ne2 MI'M — pacnosHaTtb
Hanbonee arpeccrBHbIe OMYXOaM

Eforoaca

Review

Acta Cytologica 202064:40-51
DO 10,1159/000496502

Role of Ancillary Techniques
in Thyroid Cytology Specimens

Table 2. Comparison of quality control, NIFTP recognition, and prognostic markers for ThyroSeq v3, ThyGeNEXT/ThyraMIR, and
Afirma GSC

Quality control parameter ThyroSeq v3 ThyGeNEXT/ThyraMIR Afirma GSC
Assessment of thyroid follicular cell content Yes Yes Yes
Marker for parathyroid Yes Yes Yes
Marker for medullary thyroid carcinoma Yes Yes Yes

How NIFTPs are potentially flagged RAS and RAS-like alterations RAS and RAS-like alterations GSC-§ (negative for malignancy

classifiers)
I

Markers potentially associated with
clinically aggressive tumors

TERT promoter mutations,
TP53 mutations

TERT promoter mutations TP53 mutations (Xpression Atlas)

GSC, Gene Sequencing Classifier; GSC-S, “suspicious” by Afirma Gene Sequencing Classifier; NIFTP, noninvasive follicular thyroid ne
papillary-like nuclear features. Hauywomanbrbit Lenp
Knusmueckoi
Mopdonoruueckoi
AvarHoctvkn

Letters

RESEARCHLETTER

Change in Diagnostic Criteria for Noninvasive
Follicular Thyroid Neoplasm

With Papillarylike Nuclear Features

A study from the international multidisciplinary group, pub-
lished in April 2016, proposed reclassification of a type of low-
risk thyroid cancer as noninvasive follicular thyroid neo-
plasm with papillarylike nuclear features (NIFTF), eliminating
the term cancer from the tumor name. ! Since then, the new
term has been recommended for use by many professional
societies and included as a new thyroid tumor entity in WHO
Classification of Tumours of Endocrine Organs from the World
Health Organization published in 2017. Over the course of
18 months, more than 80 peer-reviewed publications have
reported institutional experience with NIFTP.

Methods | We reviewed English-language publications through
PubMed (January 24, 2018), using a keyword search for NIFTE.
We focused on large patient cohorts with tumors meeting the

JAMA Oncology Publshed online June 14, 2008

Box Revised Diagnostic Criteria for NIFTP

Primary
= Encapsulation or clear demarcation®
= Follicular growth pattern with:

« Mo well-formed papillae

= Mo psammaoma bodies

= <30% solidftrabecularfinsular growth pattern
» Nuclear score 2.3°
« Mo vascular or capsular invasion®
* No tumor n i

ondary®

« Lack of BRAF VEDOE mutation detected by molecular assays or
immunohistochemistry

+ Lack of BRAF VEDOE-like mutations or other high-risk mutations

(TERT, TP53)

diagnostic criteria for NIFTP. HauworanbHbii LieHTp
Knusmnyeckon
Mopdonoruueckoit
AvarHocTakn
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BRAF V600E !

RET—PTC1 n RET-PTC3 !

PAX8/PPAR-y (genes fusion) !

NRAS, HRAS, KRAS
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RECOMMENDATIONS FOR MANAGEMENT OF ATC PATIENTS
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BblABUTb 3HA4YNMblE ] , V 3
N\yTa Llll/] nn p n ATC Unresectable/M1 disease

» TERT (BRAF/RAS) j ( R )

> T P 5 3 BRAF V600Etestlng ......

> NTRK 3 gy

> ALK R 4

[ Mutated J [ Wild-type J
|
v ¥ ¥ 3
Houoramssi ierp Dabrafenib + Besrtr Palliative Clinical trials or

oot trametinib s""c’:’re"’e EBRT palliative ChT

MeaynnapHaa KapumMHOMa

lfepmuHanbHbie myTauum (reH RET) ComaTtunueckue mytauum (reH RET)

STm.?

&
5 8

5 e
ﬁq P ‘

2 g
v P

MEN type 2 Ecnu nokasana Tepanusa nirubutopamm
RET

11



11.12.2021

OrpaHuyeHne metoaa

* reTeporeHHOCTb OMyX0au
* duKcauma matepmana

* BbICTPO U3MeEHALWAACA cpeaa

¢ Banangaumna Tectos

* OTCYTCTBME YETKOM HOPMaTMBHOW 6a3bl

* pedepeHCHble MeToANKKN?
* pedepeHcHble nabopaTopun?

Lvarnoctukn

TaK B YeM e cmbica?

HA MOMEHT NYGAUKALLMA AHHOTO BULEO CHOKETA
NOCAE MEPBOTO OBPALIEHHA NALMEHTKW
Haranby BukroposHb! BAcEHuHoM

8 Knuuky Bbicoxux Meguumsckux Texsonorwii um. H.N. Muporosa CMslY

neowno 550 nweit

2 bHbI LienT,
[ HECKo
AvarHoctukn
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