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Incidence:

•Tripled from 1975 to 2009:

–4.9 to 14.3 per 100,000

–37,200 new cases of 

thyroid cancer in 2009

–52,000 new cases of 

thyroid cancer 2019

Thyroid Cancer

Increased Detection:

•Thyroid Cancers <1cm:

–25% of new thyroid cancers 1988-1989

–39% of new thyroid cancers 2008-2009

•Prevalence of thyroid cancer in autopsy specimens approx 

11%

–Stable over time in studies over last 60 years

Thyroid Cancer
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Prevalence:

•Palpable Nodules: 

–5% in women, 1% in men 

•iodine-sufficient parts of world

•Sonographic Nodules: 

–19-68% of randomly selected individuals

Thyroid Nodules

Thyroid Nodules and PET

• Retrospective study of 45,000 patients

–500 thyroid nodules identified (1%)

–36% malignant 

–180 of the patients died, but only 1 died of 

thyroid cancer (medullary). All else died from 

primary cancer
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2015 ATA Guidelines: Thyroid 

Nodules
2015 ATA Guidelines: Thyroid 

Nodules

•Created by the BMJ Evidence Centre; adapted from Bumpous J, Celestre MD, Pribitkin E, et al. Decision making for diagnosis and 

management: algorithms from experts for molecular testing. Otolaryngol Clin North Am. 2014;47:609-623

Bethesda Classification 2015 ATA Guidelines: Thyroid 

Nodules

2015 ATA Guidelines: Thyroid 

Nodules

2015 ATA Guidelines: Thyroid 

Nodules
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• Thyroid cancer incidence is rising almost 

exclusively due to increased detection

•Majority of nodules with Indeterminate cytology 
(approx 80%) are benign and thus could potentially 
avoid surgery (morbidity, cost, resource utilization 
etc.)

Summary Point #1: Why?

Poll Questions 2
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Bethesda 3: 

–Atypia of Undetermined Significance

–Follicular Lesion of Undetermined Significance

2015 ATA Guidelines

Bethesda 4: 

–Follicular Neoplasm

–Suspicious for a Follicular Neoplasm

2015 ATA Guidelines

Bethesda 5: 

–Suspicious for Malignancy

2015 ATA Guidelines
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Patient Counseling:

2015 ATA Guidelines

•In order to properly inform our patients we must know molecular 

testing uses and limitations

–Rapidly changing commercial assays

–Changing implications for testing and interpreting results

Depending on the question you would like answered about 

your patient – the testing can be different:

•Rule out cancer?

•Confirm diagnosis of cancer?

Molecular Testing Questions
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Molecular Testing Goals

Depending on the question you would like answered about 

your patient – the testing can be different:

•Rule out cancer?

–Avoid unnecessary surgery

•Confirm diagnosis of cancer?

–Properly address the disease with the correct extent of 

surgery at first operation

•Total versus Hemithyroidectomy

–Avoid completion thyroidectomy

•Central Neck Dissection

–Avoid dissecting a previously operated neck

Molecular Testing Goals

Operative Approach:

2015 ATA Guidelines
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•Created by the BMJ Evidence Centre; adapted from Bumpous J, Celestre MD, Pribitkin E, et al. Decision making for diagnosis and 

management: algorithms from experts for molecular testing. Otolaryngol Clin North Am. 2014;47:609-623

Bethesda Classification

ThyroSeq v3:

Multi-gene Next Generation Sequencing Panel:

–University of Pittsburgh

•112 genes

– >12,000 single nucleotide variations, insertions, 

deletions

– >120 gene fusion alterations

– > 90 abnormal gene expression alterations

– copy number alterations in 10 genomic regions

ThyroSeq

What is it?

Quantity and Composition Verification:

•8 gene panel

–Parathyroid tissue markers

–C-cell/medullary thyroid carcinoma cell 

markers

–Thyroid follicular cell markers

• Cutoff level ensures adequacy for 

analysis

• Needs 12% of sample to be the 

neoplastic cells (down to 2.5 ng)

ThyroSeq
ThyroSeq v3

Steward., 2019

ThyroSeq v3
ThyroSeq v3q
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ThyroSeq v3

• Afirma GSC

– >10,000 genes

– RNA sequencing data

– Other components

• parathyroid 

• Medullary thyroid CA

• BRAF V600E

•RET/PTC fusion

• Follicular content 

• Hurthle Cell 

Afirma

Afirma

Afirma GSC

Afirma Thyroseq vs Afirma
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Thyroseq v3 vs Afirma GSC

• Thyroseq v3 and Afirma GSC are the two most 
widely used platforms 

–Others exist although not as extensively studied

• Both with good NPV and decent PPV

– Depends on cancer prevalence

– can potentially help guide extent of surgery as 
well

Summary Point #2: What?

Poll Questions 3
Outline
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What’s the problem?

•NIFTP

• $$$

•How much does it change what we are really going 
to do???

Ultrasound Risk Stratification
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Ultrasound Data vs Molecular 
Testing

• Study of 97 nodules with thyroseq data

• K-TIRADS correlated most strongly with end result

• After incorporation of U/S risk stratification, 
thyroseq changed management 19% of the time

AI and Ultrasound

• PPV and NPV range from 66-90% and 74-93% in two 
recent studies of >500 nodule images

• Comparable NPV but improved PPV to traditional 
ultrasound models

Summary Point #3

•Ultrasound data can help greatly with risk 
stratification

•Use molecular testing when it will actually change 
what you are going to do 

•Thyroid cancer incidence is rising almost exclusively due to 

increased detection

• Molecular testing is now available that can provide 

additional information for a thyroid nodule with an 

indeterminate cytology result

• No test is perfect: NPV and PPV depend on cancer 

prevalence in individual area

• Only utilize if has potential to modify clinical treatment plan 

($$)

Conclusions


