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Malignancy risk,... and NIFTP

TARLE 2. THE 2017 BETHESDA SYSTEM FOR REPORTING THYROID CYTOPATHOLOGY:
DIPLIED RISK OF MALIGNANCY AND RECOMMENDED CLINICAL MANAGEMENT

Risk of Risk of
malignoncy i malignancy i
Diagnostic category NIFTE # CA{%) NIFTP CA{%) Usual manogement

Nondiagnostic or unsatisfactory 5-10 5-10 Repeat FNA wiith vltrasound gudince
Bermgn -3 03 Chnical and sonographic follow-up

Atypia of undetermined sigmficance 6-18 ~10-30 Repeat FNA, molecular testing, ar lobectomy
or follicular lesion
of undetermned agmficance
Follicular neoplasm or suspicious 10-40 25-40 Moalecular testing, lobectomy
for a follicular neoplasm
Suspicious for malignancy 45-40 50-75 Near-total thyroidectomy ar lobectormy™®
Mahgnant 94984 pEERLY Near-total thyroidectomy ar lobectormy®

Adapted with permidon fom Ali and Cibae {7).

*Actual management may depend on other facters {eg., clinical, sonographic) besides the FNA inkerpretation.

ESeme studies have recommended melecular analysic  ases the type of surgical precedure {lobectomy ve. ttal thyreidectomy).

“In the case of “suspicious for metastatic umer'' or a “malignant' interpretation indicating metastatic tumer rather than a primary
thyreid malignancy, surgery may not be indicated.

NIFTP, neninvasive follicular fiyreid neoplasm with papillary-like nuclear features; CA, carcinema; FNA, fine-needle aspiration.

Cibas, Ali. Thyroid 2017.



What should we do?
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So far, follow up, repeat
biopsy

» Up to 50% will have a
negative repeat biopsy

e Increased risk even
if negative in repeat

2011; Renshaw 2010)

» Repeated
indeterminate biopsy
up to 27% risk of
malignancy (Faquin,
2009)




Cancer is a molecular disease

Molecular Testing for Thyroid Nodules/Roth et al
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First idea

» Let’s test for mutations
and see if we can
identify the cancers in
those indeterminate
biopsies so we can
identify those who
need surgery (rule in
approach)

 First panels based in 7
genes testing




Molecular findings in thyroid cancer

ations e present in benign nodules (RAS)
.
///// ay not be identified in malignant nodules

k
U Q!

ions were not detected in most nodules, many cancers
////////2// d by this approach and not all detected mutations led to a

/ /4/ cancer diagnosis

sell L., Gillies E., Terence S. Cytologic and Molecular Diagnosis of Thyroid Cancers. Cancer Cytopathology, 2011.



Second idea

o Let's test for mutations
and see if we can
exclude cancer in
those indeterminate
biopsies and identify
those who do not need
surgery (rule out
approach)
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And then the market race




Molecular testing in 2021




Stratifying risk in
indeterminates

* | want to use a test
to identify those who
have a disease from
those who don't in a
given population

Sensitivity &
specificity are
constant,

but predictive values
depend on
prevalence

Positive and Negative Predictive Value
Need to know Institutional Prevalence
of CA for Indeterminate FNAC!

« PPV= _ (Sensitivity) (Prevalence)
(Sens)(Prev)+(1-Prev)(1-Spec)

« PPV: will decrease if prevalence decreases.

+ NPV= (Specificity) (1-Prevalence)
Spec(1-Prev)+Prev(1-Sens)

« NPV: will decrease if the prevalence increases.







Example

U

/ S, 7 ; | |
///;//// 8" same test, with 91%

th 1 false negative

get a positive result in 35 of the 38
s, with 3 false negatives

Neg Total

Pos Neg Total

Cancer 35 3 38
Nocancer 30 32 62

| Nocancer 40 44 84







Afirma
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Afirma

rospective double-
s; molecular result not

r st eporting 76%* benign call rate, 60%
ificity (Endo, et al; 2019)
//// ecCl . ’

///////// 1 call rate in 2/3 Hurthle cell lesions with
- 69% sensitivity

lly? These higher numbers also reported with Thyroseq in later studies (Ohori et al;



Afirma Xpression Atlas

Variants of Fusions of
I BRAF I RET I ALK I PAXS8
I DICERIT I TP53 I BRAF I RET

I H/K/N-RAS I G I NTRK I FGFR2

Detects variants and fusions that may inform targeted therapy, such as:

I ALK I MET @ I RAS I FGFR2
| BRAF 4@ I PAX8/PPARy

Afirma XA is reported for Afirma GSC suspicious and Bethesda V and VI nodules

From: Veracyte website.
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Sample repor

| REPORT STATUS: Fina
Afirma T T T PATIENT REPORT
A oo, o CLIENT ID: 97
VVas23s AFIRMA REG: R123
PATIENT INFORMATION
PATIENT: John doe DOB: 01Jon 1960 GENDER: M LAB ID:

COLLECTION DATE 07 Oct 2019 FACILITY NAME University Hospital of Anytown
RECEIVED DATE 09 Oct 2019 SUBMITTING PHYSICIAN  Joanc Doc PHONE (555) 555-5555
REPORT DATE 13 Nov 2019 TREATING PHYSICIAN/CC PHONE —

CLINICAL HISTORY: No Clinical History Provided

RESULTS
Nodule: n Thyroid, Lower Right, 5 cm

AFIRMA GENOMIC SEQUENCING AFIRMA XPRESSION ATLAS

CLASSIFIER

BRAF p. V600E c. 17799T>A: Negative

RET/PTC1, RET/PTC3: Not Detected
Clinical Relevance Risk of Malignancy Associated Neoplasm FDA Approved Therapy*
Parathyroid: N/A Type

MTC: Negative

Evidence of clinical >05%" PTC Yes, NTRK fusion-specific

significance in thyroid therapics currently

cancer opproved. See
medication prescribing
information for
appropriste patient
selection,

RESULTS INTERPRETATION

The result of this 5cm Bethesda V nodule A is ETV6/NTRK3 positive. Among Bethesda II/IV nodules, an NTRK fusion suggests a risk of

cancer of >95%'%, and is likely higher among Bethesda V and VI nodules. This genomic alteration is associated with PTC and both BRAF
V600E-like and RAS-like profiles, which include rates of lymph node metastases and extrathyroidal extension that are higher than Non-

BRAF-Non-RAS-like neoplasms® *°, Clinical correlation and surgical resection should be considered.

GROSS DESCRIPTION
Roceived one vial of FNAprotect, labeled with the Requiaition Form # and paticnt intals.
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Our experience

| PuertoRico Pathology

Malighant cases 5.5% 3-7%
| AUS/FLUS (Il 8% 8-12%
F

ollicular neoplasm (1V) 7% 2-8%

All indeterminates (lll & 15% 14-26%
| V)

Risk malignancy in cat Il 12.5% 5-15%
Risk malignancy in cat IV 14% 15-30%
Risk malignancy Il & IV 13.6%

Afirma Benign call rate 64% (48/75 cases) 66%

Benign call rate in cat Il

with prior Il or IV i ({ar/ U,




ThyroSeq v3



ThyroSeq v3
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ThyroSeq v3

Bethesda Ill + IV

cytology (95% Cl) cytology (95% Cl) cytology (95% Cl)
154 93 247

23% 28%

ThyroSeq v3 performance:

Sensitivity 91% (77-97%) 97% (85-100%) 94% (86-98%)
Specificity 85% (77-90%) 75% (63-84%) 82% (75-87%)

*

PPV 64% (50-77%) 68% (54-80%) 66% (56-75%)

NPV 97% (92-99%) 98% (89-100%) 97% (93-99%)

Steward, DL et al. JAMA Oncol. 2018.



ThyroSeq v3

Test Result

Probability of
Cancer or NIFTP

Tumor type,
risk of recurrence

Individualized patient
management

Observation

Thyro%eq

Positive:
RAS-like mutation
CNA, GEA

Currently Negative:
LR alterations

40-80%

NIFTP or low-risk NIFTP or low-risk
cancer cancer

Active surveillance Lobectomy

Positive:
BRAF-like alterations

Intermediate-risk

High-risk cancer
cancer

Total Total
thyroidectomy thyroidectomy
or lobectomy +/- LND

MTC - meduliary thyroid carcinoma, LR - low risk, HR - high risk, CNA - copy number alterations, GEA - gene expression alterations, LND - lymph node dissection
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Accesson & MGP17-150%
Chent Accession &
CELPATH, INC

P14-698.5706
$14-251.1306

FNA oysiogy. FNSFEN (Bemesda IV)

THYROSEQ™ GC RESULTS SUMMARY
RIGHT UPPER THYROID FNA

Test Result  Probabllity of Cancer of NIFTP  Potential Management

Surgical exc
*Soe interpretation Delow for detals

INTERPRETATION
* BRAF VEOOE meaaton was identied in thes sampie withoot other high-risk mesasons.

* BRAF VEOOE s assocated with a very high (~99%) probabdity of pagsiiary thyrosd Carcmoma of related
CANCOTS

o Rk of cancer reournince AsSocuied with &n Solaed BRAF VEOOE mutition s mtermediate for tumors
>1cm and may be Jow for tumors <1om

« Surgecal management may inclode sotal thyrosdecionmy or lbectony. depending on tumor size and other
chrcad factors.

* Patient management decisions must be based on the independent medical judgment of the treasng
physcian, Molecular test results should be taken info considerasion in Conuncion with all relevant
imageng and dinical Sndings, patent and ftamidy Mestory. as well as patient preference

DETAILED RESULTS

Specmen celulantyfadequacy for ntengretason: ADEQUATE
Marker Type
Geno mutations CITEOT>A
Gene Vsions

Gene eapression prolle

Moduary'C-cols

Mt N § reguency

e . by eyt » e A L e VIR W s vy . e va
UI)\,’l( CHMANGING St 4§ Gamome Pamoogy L M7 U tons Pamtnegs, $50 00000 1 010 $4-00A2 # (01l Madin)
A 4 MECOCew « soees vy gt . e saremc) VG2 Sy o 1od of (41 s
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ThygeNEXT/ThyraMIR



ThygeNEXT/ThyraMIR
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ThyGeNEXT / ThyraMIR

» ThyraMIR




ThygeNext/ThyraMIR

nd 90% specificity, with NPV
% with the combination
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In practice, not all AUS are equal

Microcalcifications: PPV 42-94%


http://radiology.rsna.org/content/237/3/794/F1.expansion.html

In practice, not all AUS are
equal

ypia - higher risk of PTC
ectural atypia only - lower




In practice - for the clinician

sh sensitivity and high NPV
able claim to do this
s malignant for definitive




In practice - for the pathologist




Other uses for molecular

] )
15,

for which specific therapies are available
y three FDA approved)



Considerations / take home
notes

i rlsk mutations are now reported
t commercially available tests, but some

a rule, molecular tests should not be repeated
~ in the same nodule (cytology in a previously
tested nodule may, in certain circumstances)



Considerations / take home
notes

‘minat y the pathologists, which will
positive molecular results and number

las of Afirma in category V or VI: a negative
s not mean benign pathology or reduced risk!

/ bility of a NIFTP diagnosis, effect in different
validation studies, patient education




Thank You




