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Ancillary molecular testing for thyroid
cytology
• Approximately 10% to 30% of thyroid nodules
that undergo fine‐needle aspiration are classified
as cytologically indeterminate
– Atypia of undetermined significance/follicular lesion
of undetermined significance (AUS/FLUS; Bethesda III)
or follicular neoplasm/suspicious for follicular
neoplasm (FN/SFN; Bethesda IV)

• Goals of molecular testing:
– Avoidance of unnecessary surgery for benign nodules.
– Distinguishing high‐risk cancers (total thyroidectomy)
from premalignant or low/intermediate‐risk nodules
(lobectomy).
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Indeterminate Thyroid Nodules:
Assessing Risk
The majority of thyroid nodules are benign, even those with indeterminate cytology

10 to 30% of thyroid FNAs are cytologically indeterminate2

1.
2.
3.

6‐30%

10‐40%

45‐75%

Risk of Malignancy in
AUS/FLUS (Bethesda III)
Based on cytology alone3

Risk of Malignancy in FN/SFN
(Bethesda IV)
Based on cytology alone3

Risk of Malignancy in
SMC (Bethesda V)
Based on cytology alone3

70‐94% BENIGN

60‐90% BENIGN

25‐55% BENIGN

http://www.endocrineweb.com/conditions/thyroid/
Nikiforov, YE 2011, Modern Pathology 24, S34‐S43 | doi:10.1038/modpathol.2010.167
Cibas ES, Ali SZ – Thyroid 2017 v27(11) – The 2017 Bethesda System for Reporting Thyroid Cytopathology
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The 2015 American Thyroid
Association (ATA) Guidelines

The 2015 American Thyroid
Association (ATA) Guidelines

• Recommendation 15: Nodules with AUS/FLUS (BC III)
cytology, investigation such as repeat FNA or molecular
testing may be used to supplement malignancy risk
assessment (Weak recommendation, Moderate‐quality
evidence).
• Recommendation 16: Nodules with FN/SFN (BC IV)
cytology, molecular testing may be used to supplement
malignancy risk assessment data (Weak
recommendation, Moderate‐quality evidence).
• Recommendation 17: Nodules with SFM (BC V) cytology,
mutational testing for BRAF or the mutation marker
panel (BRAF, RAS, RET/PTC, PAX8/PPARγ, etc.) may be
considered if such data would be expected to alter
surgical decision‐making (Weak recommendation,
Moderate‐quality evidence).

• Recommendation 19: When surgery is considered
for patients with a cytologically indeterminate
nodule, recommendation for thyroid lobectomy
may be modified based on clinical or sonographic
characteristics and/or molecular testing (Strong
recommendation, Moderate‐quality evidence).
• Recommendation 20: Total thyroidectomy may
be preferred in patients with indeterminate
nodules which are positive for known mutations
specific for carcinoma (Strong recommendation,
Moderate‐quality evidence).
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American Association of Clinical Endocrinologists,
American College of Endocrinology, and Associazione
Medici Endocrinologi

The National Comprehensive Cancer
Network (NCCN) Guidelines
• The NCCN guidelines state that for thyroid nodules
with a cytologic diagnosis of AUS/FLUS (BC III) and
Follicular or Hurthle cell neoplasms (BC IV) molecular
diagnostics may be employed (category B
recommendation).
• If molecular testing, in conjunction with clinical and
ultrasound features, predicts a risk of malignancy
comparable to the risk of malignancy seen in a benign
FNA cytology (approximately 5% or less), consider
observation.
• If molecular testing suggests papillary thyroid
carcinoma, especially in the case of BRAF V600E
mutation, apply the same management as for papillary
carcinoma.

• Consider the detection of BRAF and RET/PTC
and, possibly, PAX8/PPARG and RAS,
mutations if such detection is available (best
evidence level 2, grade B)
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2015 ATA Guidelines:
Risk of Cancer Recurrence
Molecular Signature
 BRAF + TERT
 Multiple driver mutations
(eg. NRAS and PIK3CA or TP53)

 TERT
 ALK fusions
 NTRK1 fusions
 NTRK3 fusions
 BRAF V600E
 RET/PTC
 RAS
 BRAF K601E
 PAX8/PPARy
 PTEN
Thyroid. 2016 Jan;26(1):1‐133. doi: 10.1089/thy.2015.0020.
2015 American Thyroid Association Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Cancer: The American Thyroid Association Guidelines Task Force on
Thyroid Nodules and Differentiated Thyroid Cancer.
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Biology of follicular‐patterned thyroid nodules

?Dysplastic
?In‐situ

Nikiforov YE. ROLE OF MOLECULAR MARKERS IN THYROID NODULE MANAGEMENT: THEN AND NOW. Endocr Pract. 2017 Aug;23(8):979‐988.
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Nikiforov YE. ROLE OF MOLECULAR MARKERS IN THYROID NODULE MANAGEMENT: THEN AND NOW. Endocr Pract. 2017 Aug;23(8):979‐988.
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BRAF

NRAS, HRAS, KRAS

• Serine threonine kinase and a key player in the MAPK
pathway
• Activating mutations in BRAF are estimated to occur in
approximately 40‐45% of papillary thyroid cancers.
• Most BRAF mutations are the activating V600E mutation,
although other mutations such as K601E mutation or small
in‐frame insertions or deletions have also been reported.
• BRAF V600E mutation associated with conventional and
tall‐cell variant of papillary thyroid carcinoma
• BRAF K601E mutation has been reported to be associated
with NIFT and follicular variant of papillary thyroid cancer.
• Alternate activation of BRAF and MAPK signaling in
papillary thyroid carcinoma occurs through the generation
of BRAF fusion proteins such as AKAP9‐BRAF,SND1‐BRAF, or
MKRN1‐BRAF.

• Activating mutations typically occur at codon
61 (most frequently) and also at codons 12
and 13.
• Mutations in NRAS, HRAS, or KRAS have been
reported in 40‐50% of follicular carcinomas
and 20‐40% of follicular adenomas.
• NRAS, HRAS, or KRAS mutations have also
been reported in NIFTP and invasive follicular
variant of papillary thyroid carcinoma.
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RET ‐ fusions

RET ‐ mutations

• The RET gene is a receptor tyrosine kinase that is
expressed in thyroid C cells, but not in follicular cells.
• The most common rearrangement types are RET/PTC1
(formed by fusion of RET with the CCDC6 gene) and
RET/PTC3 (formed by fusion of RET with the NCOA4
gene)
• The RET/PTC1 and RET/PTC3 rearrangements are found
in 10–20% of papillary thyroid carcinomas.
• These rearrangements are found at higher frequencies
in children/young adults and in patients with a history
of radiation exposure

•

•

In MEN2A and FMTC, the majority
mutations are located at cysteine
residues within the extracellular
domain (exons 10 and 11). These
mutations abolish intramolecular
disulfide bridge formation and allow
for constitutive dimerization of two
RET proteins in the absence of ligand.
The M918T mutation seen in MEN2B
and in sporadic tumors, causes a
conformational change in the
intracellular TK2 binding pocket and
allows for constitutive kinase
activation in the absence of
dimerization, as well as altered
substrate binding.
Chernock RD, Hagemann IS. Molecular pathology of hereditary and sporadic medullary thyroid carcinomas.
Am J Clin Pathol. 2015 Jun;143(6):768‐77.
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PTEN
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PAX8/PPARG rearrangement
• Seen in 30‐40% of follicular carcinomas
• This rearrangement may also be seen, at
lower frequencies, in follicular adenomas as
well as in the follicular variant of papillary
thyroid carcinoma.

• Tumor suppressor gene that functions as a
negative regulator of the PI3K/AKT pathway
• Mutations in PTEN have been reported in
follicular carcinomas (~7%) and may also
occasionally be seen in follicular adenomas.
• PTEN mutations may also be seen in
anaplastic carcinomas (5‐15%)
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TERT promoter

NTRK

• Recurrent mutations in the telomerase (TERT)
promoter
• Described in a multitude of tumors including
melanoma, glioblastoma, bladder, and thyroid cancers.
• TERT promoter mutations have been reported in
follicular cell thyroid cancers, but have not been
detected in benign thyroid lesions.
• The frequency of TERT promoter mutations is
significantly higher in aggressive tumors such as widely
invasive oncocytic carcinoma, poorly differentiated
carcinoma, and anaplastic thyroid carcinoma.
• Associated with increased risk for persistent disease,
distant metastases, and disease‐specific mortality for
well differentiated thyroid cancer.

• The NTRK1 gene located on chromosome 1q22.
• Encodes receptors for the nerve growth factor.
• Expressed in neurons in both peripheral and central
nervous system, and involved in the regulation of
growth, differentiation, and survival of these cells.
• TRK rearrangements have been reported in up to 5% of
papillary thyroid carcinomas.
– Although in one report, the frequency of NTRK
rearrangements in pediatric papillary thyroid carcinoma
was found to be higher.

• Targeted therapies: Larotrectinib (Vitrakvi) and
entrectinib (Ignyta) in patients with NTRK fusion‐driven
iodine‐refractory differentiated thyroid cancers

31

Number of driver mutations identified
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2015 ATA Guidelines:
Risk of Cancer Recurrence
Molecular Signature
 BRAF + TERT
 Multiple driver mutations
(eg. NRAS and PIK3CA or TP53)

 TERT
 ALK fusions
 NTRK1 fusions
 NTRK3 fusions
 BRAF V600E
 RET/PTC
 RAS
 BRAF K601E
 PAX8/PPARy
 PTEN
Thyroid. 2016 Jan;26(1):1‐133. doi: 10.1089/thy.2015.0020.
2015 American Thyroid Association Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Cancer: The American Thyroid Association Guidelines Task Force on Thyroid Nodules
and Differentiated Thyroid Cancer.
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Targeted therapy opportunities
• Dabrafenib and trametinib in anaplastic thyroid
cancer
• Larotrectinib (Vitrakvi) and entrectinib (Ignyta) in
patients with NTRK fusion‐driven
iodine‐refractory differentiated thyroid cancers
• LOXO‐292 and BLU‐667 in RET‐altered thyroid
cancers, both the RET fusion in differentiated
thyroid cancers and RET mutant medullary
thyroid cancers.
35

Mayson SE, Haugen BR. Molecular Diagnostic Evaluation of Thyroid Nodules. Endocrinol Metab Clin North Am. 2019 Mar;48(1):85‐97.
doi:10.1016/j.ecl.2018.10.004.
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ThyroSeq v3

ThyroSeq Test Evolution

• Based on next‐generation sequencing of DNA and RNA.
• Analyzes 112 genes, providing information on >12,000
mutation hotspots and >120 gene fusion
types (Nikiforova MN et al. 2018).
• The test detects 4 classes of genetic alterations:
–
–
–
–

mutations
gene fusions
gene expression alterations
copy number variations

• The test utilizes a proprietary Genomic Classifier (GC)
based on the algorithmic analysis of all detected genetic
alterations to report the test result as Positive or
Negative.
38
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ThyroSeq v3 Genomic Classifier (GC)
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False Negative ThyroSeq Cases
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False Negative ThyroSeq Cases
• Real False Negatives:

• Thyroid FNA benign cytology has a false
negative rate of about 3%
• ThyroSeq v3 GC has a false negative rate
similar to benign cytology
• A negative ThyroSeq result means that
observation may be allowed, according to
current NCCN guidelines

– ThyroSeq has a 3% false negative rate.
– Missed cancers were intrathyroid, low stage and had
no aggressive histology.

• Sampling Errors:
– More likely to occur with large nodules
– When a designated FNA pass is taken for molecular
testing, rather than a portion of the passes that are
used for cytology.
– Though a designated FNA pass is acceptable, it may be
more prone to sampling error.
45
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Patient Management Information

Afirma GSC
• The Afirma GSC is an RNA sequencing‐based
test that includes 12 classifiers composed of
10,196 genes (1115 core genes) plus 7
additional components to identify parathyroid
lesions, MTC, BRAF V600 E mutations,
RET/PTC1 or RET/PTC3 fusions, and Hurthle
cell lesions.
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Afirma GSC Test System

Afirma GSC Test System
•
•
•
•

Initial Parathyroid classifier
MTC classifier
BRAF, RET/PTC classifiers
Ensemble modeling and Hurthle Cell indices
– To increase Hurthle cell adenoma specificity

• Follicular Content index : If low, no result.

Positive

Parathyroid Tissue Identified

Positive

MTC Positive

Either
Positive

BRAF and/or RET/PTC Positive

Low

No Result

Positive

Afirma GSC Suspicious

Negative

Afirma GSC Benign
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C801.1.1708

Afirma GSC has a Significantly Higher Benign Call Rate:
more patients avoid surgery

Afirma GSC significantly improves specificity

All (*n=190)

GEC

GSC

Non‐Hürthle (n=164)

Hürthle (n=26)

Specificity

B‐Call

Sensitivity

Specificity

B‐Call

Sensitivity

Specificity

B‐Call

88.9%
50.3%
[75.9‐96.3] [41.9‐58.7]

41.1%

88.9%
11.8%
[51.8‐99.7] [1.46‐36.4]

11.5%

88.9%
55.5%
[73.9‐96.9] [46.4‐64.3]

45.7%

Sensitivity

Sensitivity

Specificity

B‐Call

Sensitivity

Specificity

B‐Call

Sensitivity

Specificity

B‐Call

91.1%
[78.8‐97.5]

68.3%
[60‐75.7]

54.2%

88.9%
58.8%
[51.8‐99.7] [32.9‐81.6]

42.3%

91.7%
69.5%
[77.5‐98.2] [60.8‐77.4]

56.1%

GAIN 18%
(p = 0.0028)

GAIN 47%
(p = 0.012)

GEC (N=90,140)1

Suspicious

Benign

50,439
56%

39,701
44%

GAIN 14%
(p=0.028)

GSC (N=16,916)2
BRAF V600E = 3%
Parathyroid = 0.6%
RET/PTC = 0.2%
Medullary = 0.2%

Suspicious

5,780
34%

Benign

11,136
66%

P < 0.001

1Shanik

et al. ENDO March 2018 Poster 659
Product Theater. ATA October 2018. Percentages are of total samples

2Veracyte
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* One sample excluded by folStat add‐on
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ThyGenX / ThyraMIR

ThyGeNEXT: NGS Sequencing Panel
Strategically Designed Panel for the
Optimal Management of Thyroid Nodules

ThyGeNEXT

ThyGenX (Interpace Diagnostics, Inc., Parsippany, New Jersey) is a targeted NGS test for a limited panel
of the most common mutations and gene fusions that have been identified in thyroid cancer. For
samples with indeterminate molecular results (i.e., results other than a BRAF V600E mutation or RET‐
PTC1/3 gene fusion), reflex testing for ThyraMIR may be performed. ThyraMIR analyzes the expression
profiles of 10 microRNAs (miRNAs) to classify nodules as low or high risk. For nodules examined by
both ThyGenX and ThyraMIR tests, ROM estimates are based on a combination of genotype and
miRNA profiling results.

Indicates markers newly added to ThyGeNEXT
56
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Up‐regulated
Down‐regulated

miRNAs and Thyroid Cancer
Normal
Thyroid

FTC
miR‐222‐3p
miR‐146b‐5p
mir‐139‐5p
miR‐155‐5p

Proprietary 10 MicroRNA
Classifier designed to work IN
CONCERT with ThyGeNEXT

Normal Thyroid

PTC

PDTC

miR‐222‐3p
miR‐146b‐5p
miR‐204‐5p

miR‐222‐3p
miR‐146b‐5p
miR‐31‐5p
miR‐204‐5p

MTC

miR‐222‐3p
miR‐138‐1‐3p
miR‐29b‐1‐5p
miR‐155‐5p

miR‐375
miR‐146b
miR‐551b

ATC
Visone, R – Oncogene volume26, pages 7590‐7595 (29 Nov. 2007) doi:10.1038/sj.onc.1210564

Nikiforova, M. ‐The Journal of Clinical Endocrinology & Metabolism, Volume 93, Issue 5, 1 May 2008, Pages 1600–1608,
https://doi.org/10.1210/jc.2007‐2696

58

60

ThyGeNEXT & ThyraMIR:

ThyGeNEXT + ThyraMIR
Recommended Testing Algorithm

Markers for MTC
ThyGeNEXT Panel
• RET proto oncogene
• RAS

ThyraMIR Classifier
• miR‐375
• miR‐146b
• miR‐551b

• Medullary thyroid carcinoma (MTC) represents 3‐5% of thyroid cancers
• 75% is sporadic and 25% is the dominant component of the hereditary

(RAS, PIK3CA)

MEN type 2 syndromes

• MTC can be differentiated from PTC based on mutational genotype, relative mRNA
expression levels of NKX2.1 vs PAX8 and differential miRNA expression profile
Accardo, G, et al. – Intl J Surg 2017 v41‐ Genetics of Medullary Thyroid Cancer: An Overview
Bamford S, Dawson E, Forbes S, Clements J, Pettett R, Dogan A, Flanagan A, Teague J, Futreal PA, Stratton MR, Wooster R. The COSMIC (Catalogue of Somatic Mutations in Cancer)
database and website. British journal of cancer. 2004; 91(2):355–358. http://www.sanger.ac.uk/cosmic. DOI: 10.1038/sj.bjc.6601894 [PubMed: 15188009]
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Interpace Dx Performs Microdissection and
Preserves a High Resolution Image of all Slides

ThyGeNEXT + ThyraMIR Test Process
Interpace Dx is the only company that offers testing of FNA samples, direct
smears or ThinPrep slides

40X Magnification

• Approved Stains: PAP, DiffQuik or Giemsa
Sample
Accessioned
RNA Retain
• 1 dedicated
pass

With Reflex to

OR
Total Nucleic
Acid (TNA)
Extraction

Slide containing at
least 80 cells
• Diagnostic Slide
• Can combine
multiple slides

When Needed

Result Report
sent to Client

100X Magnification

 10‐14 Business
Days for RNA Retain
 12‐18 Business
Days for
Smears/Slides

 Digital slide images are captured in full color, high resolution
 Images are stored per CAP requirements
 Accepted Stains: PAP, Diff‐Quik & Giemsa

 No special shipping of refrigeration needed
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Thyroid molecular platform at CUMC

Molecular testing at Columbia
Clinical oncology next generation sequencing assays

• Division of Personalized Genomic Medicine:
– Thyroid panel by NGS and Archer Fusion Panel.
– Test validated on CytoLyte fixative.
– No additional FNA passes needed.
– All thyroid FNAs are pre‐aliquoted for future
possible molecular studies.

• Billing pre‐authorization needed.
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Columbia Thyroid Molecular Panel
Truseq targeted thyroid panel

ARCHER targeted fusion panel
(Reflex if Truseq is negative)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

AKT1
BRAF
CTNNB1
GNAS
HRAS
KRAS
NRAS
PIK3CA
PTEN
RET
TP53

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

ALK
AXL
BRAF
EGFR
FGFR1
FGFR2
FGFR3
MET
NRG1
NTRK1
NTRK2
NTRK3
PDGFRA
PPARG
RET
ROS1
THADA

In development: Updated DNA targeted panel to include EIF1AX, TERT promoter, and TSHR.
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Cancer aggressiveness
• Prognostic association of BRAF V600E remains
controversial.
• TERT promoter mutations are independent
predictors of disease recurrence and cancer related
mortality in well‐differentiated thyroid cancer.
• Co‐occurrence of BRAF or RAS mutations with TERT
or TP53 mutations may identify a small subset of
thyroid cancers with the most unfavorable outcome
• Positivity for BRAF V600E, TERT mutations, and RET,
ALK, or NTRK1/3 fusions, confer a very high (close to
100%) probability of intermediate‐risk or high‐risk
thyroid cancer.
• Isolated RAS mutations, PAX8‐PPARG, or THADA
fusions confer a high probability of either low‐risk
cancer or precancer NIFTP.
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Mayson SE, Haugen BR. Molecular Diagnostic Evaluation of Thyroid Nodules. Endocrinol Metab Clin North Am. 2019 Mar;48(1):85‐97.
doi:10.1016/j.ecl.2018.10.004.
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Arch Pathol Lab Med. 2018;142:446–457
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POST‐NIFTP CUMC TABLE TRANSCRIBED IN EVERY FNA REPORT

The 2017 Bethesda System for Reporting Thyroid Cytopathology: Implied
risk of malignancy and recommended clinical management.
(Adapted from Cibas E, Aly S – JASC 2017; 6,217‐222).
Diagnostic Category: Risk of Malignancy with NIFTP* as indolent tumor (ROMa) ‐
Risk of Malignancy with NIFTP as malignant (ROMb) ‐ Usual Management (UM).

NIFTP:
Disruption in thyroid
diagnosis and management

1. Category I Non‐Diagnostic: ROMa 5‐10% ‐ ROMb 5‐10% ‐ UM: Repeat FNA with
US guidance.
2. Category II Benign: ROMa 0‐3% ‐ ROMb 0‐3% ‐ UM: Clinical and sonographic
follow up.
3. Category III AUS: ROMa 6‐18% ‐ ROMb 10‐30% ‐ UM: Repeat FNA, molecular
testing or lobectomy.
4. Category IV Suspicious for a follicular neoplasm: ROMa 10‐40% ‐ ROMb 25‐40%
‐ UM: Molecular testing, lobectomy.
5. Category V Suspicious for Malignancy: ROMa 45‐60% ‐ ROMb 50‐75% ‐ UM:
Near‐total thyroidectomy or lobectomy.
6. Category VI Malignant: ROMa 94‐96% ‐ ROMb 97‐99% ‐ UM: Near‐total
thyroidectomy or lobectomy.

Summary of changes

• Note: Actual management may depend on other factors (e.g. clinical, sonographic) besides
the FNA interpretation.
• *NIFTP: Non‐invasive follicular thyroid neoplasm with papillary‐like nuclear features.
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Noninvasive Follicular Thyroid Neoplasms With Papillary‐Like Nuclear Features
(NIFTPs) Are Genetically and Biologically Similar to Adenomatous Nodules and
Distinct From Papillary Thyroid Carcinomas With Extensive Follicular Growth.

NIFTP: Management changes

Daniel N. Johnson, MD; Larissa V. Furtado, MD; Bradley C. Long, BS; Chao Jie Zhen, BS; Michelle Wurst, MB MLS (ASCP)CM;
Ibro Mujacic, MS; Sabah Kadri, PhD; Jeremy P. Segal, MD, PhD; Tatjana Antic, MD; Nicole A. Cipriani, MD.
(Arch Pathol Lab Med. doi: 10.5858/arpa.2017‐0118‐OA)

• ROM for BC III has an average decrease from 5.2% to
13.6%  a molecular test with a high negative
predictive value might be more appropriate.
• ROM for BC V has the greatest impact; decreased from
17.6 to 23.4% shift from total thyroidectomy to
lobectomy and increased use of a molecular test with
high positive predictive value.
• ROM represents a fundamental feature of TBSRTC that
influences:
• Management decisions
• Surgical intervention
• Ancillary molecular testing
80

• The morphologic similarity and RAS mutations in FAs,
NIFTPs, and IE‐PTC‐FVs supports the genetic similarity
of those follicular neoplasms in contrast to the unique
presence of BRAF V600E mutations in PTCEFGs.
• Using strict diagnostic criteria supported by molecular
testing, tumors with extensive follicular growth can
be classified into follicular type or RAS‐like (FA, NIFTP,
IEPTC‐FV) versus papillary type or BRAF V600E–like
(PTCEFG).
81
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NIFTP – Molecular features
• RAS mutations: most common
• BRAF K601E mutations
• PPARgamma fusion
• THADA fusions
• Essentially absent: BRAF V600E mutations
• Absent: RET fusions

Arch Pathol Lab Med. doi: 10.5858/arpa.2017‐0118‐OA
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Molecular tests‘ performance
post‐NIFTP

NIFTP: Molecular characteristics
• NI‐FVPTC group of PTCs is closer to the follicular
adenoma/follicular thyroid carcinoma group than
invasive FVPTC or classic PTC.
• Four events— RAS mutations, PPARγ and THADA gene
fusions, and (less commonly) BRAF K601E mutations
(as opposed to BRAF V600E mutations)—are
responsible for almost 90 percent of NIFTP.
• The negative predictive and positive predictive values
of molecular tests (Afirma and ThyroSeq) have
changed; additional studies are required to establish
their diagnostic validity.

• All 4 molecular tests were developed prior to the
NIFTP nomenclature change.
• NIFTPs in the training and validation sets for these
tests were likely classified as having malignant
reference histology.
• NIFTPs can be recognized as suspicious by Afirma or
harboring a mutation or gene fusion by genotyping
tests such as ThyroSeq.
• The reclassification of NIFTP out of the malignant
category affect the predictive values of these tests,
however the overall management implications may
not be significantly affected.
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Molecular testing for indeterminate thyroid nodules: Performance
of the Afirma gene expression classifier and ThyroSeq panel.
Jug R et al. Cancer Cytopathol 2018
https://doi.org/10.1002/cncy.21993

• When NIFTP cases were shifted from the malignant
to nonmalignant category, the PPV of “positive”
tests for both ThyroSeq and Afirma GEC decreased
from 42.9% to 14.3% (an absolute decrease of
28.6%) and 30.1% to 25.3% (an absolute decrease
of 4.8%), respectively.
• In the era of NIFTP, a “positive” molecular test
result should be interpreted in light of clinical
factors and should not exclude conservative (ie,
lobectomy) surgical management.
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Molecular Testing Conclusions
• Each of these tests shows differences in
methodology and performance characteristics in
their effort to improve risk stratification among
cytologically indeterminate thyroid nodules.
• The American Thyroid Association guidelines do
not advocate a particular test or a specific
algorithm for selecting nodules for molecular
testing.
• More evidence‐based studies are needed for test
selection an interpretation, while moving toward a
personalized, risk‐based approach to the diagnosis
and management of thyroid nodules.
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