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BACKGROUND

Thyroid nodules are common affecting in up to about 50% of the adults, especially in women,
while only 7-15% of detect thyroid nodules are malignant.

"Biologic and clinical perspectives on thyroid cancer." New England Journal of Medicine 375.11 (2016): 1054-1067.
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INCIDENCE & MORTALITY  china
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Estimated New Cases in 2019 52,070 Percent Surviving
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[1] SEER Thyroid Cancer 2018.

[2] Cancer statistics in China, 2015. CA: a cancer journal for clinicians 66.2 mortality
(2016): 115-132.
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DETEC

|ION

Detection approaches

Physical examination

Laboratory testing

Ultrasonography

Fine-needle aspiration biopsy (FNA)
Molecular tests

FNA & cytopothology
Overdiagnosis & Overtreatment ???
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MOLECULAR TESTS SUMMARY

Table 1 | Commercially available molecular tests for cytologically indeterminate thyroid nodules

Test Cytology Number SN SP PPV NPV Testresult Clinicalutility Refs indeterminate thYI'Oid nodules'® Subsequent studies
(Bethesda)  of cases . U )
have demonstrated significant variation with regard

GEC I 129 90 53 38 95 Benign Active surveillance =
S raen Sunat 1 to positive predictive values reported in surgical histo-
. . . o\,
\Y 81 90 §49 37 94 Benign Active surveillance - pathOIOgy in GEC- suspicious nodules ( 16-57 /0)’_
Suspicious  Surgery® . the sensitivity (83-100%) and specificity (10-52%) of
ThyroSeqv2 I 96 91 92 77 97 Negative Active surveillance e GEC teSting vary across StUdieS> but many I'ePOFtS
Positive  Surgery® z lacked long-term follow-up of GEC-benign nodules
W% 143 90 93 83 96  Negative Activesurveillance 1 and/or histopathological correlation of GEC find-
Positive  Surgery® 1 ings'”'*?>**, Overall, the low specificity excludes its
ThyroSeqv3 i 154 91 [85 64 | 97  Negative Activesurveillance use as a rule-in test, and thyroid lobectomy, at a mini-
Positive  Surgery® mum, should be performed for diagnostic purposes for
\Y 93 97 |75 68 98 Negative  Active surveillance = GEC—suspicious hyroid nodules (TABLE 1).
Positive Surgery? =
RosettaGX Reveal llland IV 150 74 74 43 92 Benign Active surveillance e
s e S a 113 N . .
— - Nusp|C|ous Surgery : Limitation
wyGenXor 58 94 80 68 97 egative urgery or active 4 e
ThyraMIR surveillance ® Low SpGlelClty and PPV
Positive ~ Surgery® ® Variation in different clinical centers
\Y 51 82 91 82 91  Negative  Surgeryoractive ® Most thyroid nodules do not contain high-risk mutations

surveillance

Positive Surgery® e

GEC, gene expression classifier testing; NPV, negative predictive value; PPV, positive predictive value; SN, sensitivity; SP, specificity.
*Extent of surgery (thyroid lobectomy or total thyroidectomy should be determined by clinical variables, ultrasonographic features

and patient preference). "Thyroid surgery for differentiated thyroid cancer—recent advances
and future directions." Nature Reviews Endocrinology (2018): 1.
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GENE MUTATION

The rate of genetic mutation vary substantially Cancer genes and the long tail
across the cancer genomes.

“Advances in the molecular pathogenesis of thyroid cancer: lessons from the cancer genome. European
jJournal of endocrinology”, ENDOCRINE TUMOURS, 2016, 175(5), R203-R217.
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, High-throughput

, Small amount of samples(<1mg tissue weight)
Fast

, Robustness

, Potential for quantification of entire proteome
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"Targeted data extraction of the MS/MS spectra generated by data-independent acquisition: a new concept for consistent and accurate proteome
analysis." Molecular & Cellular Proteomics 11.6 (2012)

"Rapid mass spectrometric conversion of tissue biopsy samples into permanent quantitative digital proteome maps." Nature medicine 21.4 (2015): 407.
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