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PATIENT INFORMATION
Patient Name: PUBLIC, JOHN Q

MRN:

DOB Age Sex: · 68 yrs · Male
Date Received:

Accession #: RP21-01208
Ordering Physician:

Date Accessioned:
Specimens
Received
Case Accessioned:
01/02/2021

Treating Physician:

1. Right Thyroid FNA

Ext Acc #:

Facility Name:
Cytology Diagnosis Provided By: Cytology Report

RESULTS SUMMARY
Nodule
Right Thyroid FNA

Cytopathology
AUS/FLUS(B-III)

ThyGeNEXT

ThyraMIR

BRAF V600E
TERT c.-124C>T

Not Required

X

INTERPRETATION AND RISK ASSESSMENT
Right Thyroid
FNA

Cytology Dx
B-III

ThyGeNEXT
BRAF V600E,TERT c.124C>T

ThyraMIR
Not Required

95% Risk of
Malignancy*

* Risk assessment is based on disease prevalence of associated cytology diagnosis, mutational changes, microRNA expression, clinical experience,
and clinical validation.(1,2)
1. Lupo MA, et al. Diagn Cytopathol. 2020; 48(12):1254-1264. 2. Banizs AB, et al. Diagn Cytopathol. 2019;47(4):268-274.

TEST RESULT INTERPRETATION
Right Thyroid FNA
High risk of malignancy based on MPTX identification of BRAF V600E and TERT C228T mutations.
Thyroid nodules showing BRAF point mutations are highly likely to be malignant (over 95% likelihood of cancer) (1,2).
In addition, a TERT c.-124 C-T (C228T) promoter region mutation is identified in this patient sample, which supports
increased biological aggressiveness of thyroid cancer (1,3,4,5). TERT mutations found in indeterminate thyroid
cytology fine needle aspirates are associated with aggressive clinicopathology (3). Pooled data indicates that TERT
promoter mutations are identified more frequently in poorly differentiated (49%) and anaplastic (39%) thryoid
carcinoma than in classic papillary(12%) and follicular (18%) thyroid carcinoma(4). Furthermore, coexistence of BRAF
V600E and TERT mutations are associated with high risk clinical features, and are reported in 15-68% of papillary
thyroid carcinomas and 33-58% of poorly differentiated and anaplastic thyroid carcinomas (4,5).
On this basis, total thyroidectomy with possible nodal dissection or lymph node sampling should be considered.
However, alternate management options may be appropriate depending on additional clinical features. The changes
seen in this aspirate specimen is highly predictive of malignancy.
Although molecular parameters are useful in predicting biological aggressiveness, they can be imperfect hence all
decision factors, including but not limited to patient characteristics, clinical history, ultrasound results, nodule size, and
cytology need to be taken into account in diagnosis and determining patient management.
1. Lupo MA, Walts AE, Sistrunk JW, et al. Multiplatform molecular test performance in indeterminate thyroid nodules.
Diagn Cytopathol. 2020 Dec; 48(12): 1254-1264
2. Beaudenon-Huibregtse S, Alexander EK, Guttler RB, et al. Centralized Molecular Testing for Oncogen Gene
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Mutations Complements the Local Cytopathologic Diagnosis of Thyroid Nodules, Thyroid 2014; 24(10): 1479-1487
3. Liu R and Xing M. Diagnostic and Prognostic TERT Promoter Mutations in Thyroid Fine Needle Aspiration Biopsy.
Endocrine Related Cancer, 2014 October; 21(5), 825-830.
4. Liu R and Xing M. TERT Promoter Mutations in Thyroid Cancer. Endocrine Related Cancer, 2016 Mar; 23(3):
R143–R155.
5. Xing M, Liu R, Liu X, et al. BRAF V600E and TERT Promoter Mutations Cooperatively Identify the Most Aggressive
Papillary Thyroid Cancer with Highest Recurrence. J of Clin Oncol. 2014 Sept 1; 32(25): 2718-2726.

The ThyGeNEXT component of the testing was performed at Interpace Diagnostics, 2515 Liberty Ave, Pittsburgh, PA 15222, USA (CAP# 7186526;
CLIA# 39D1024654). The ThyraMIR component of the testing was performed at Interpace Diagnostics, 2515 Liberty Ave, Pittsburgh, PA 15222, USA
(CAP# 7186526; CLIA# 39D1024654).

MUTATIONS ANALYZED with ThyGeNEXT® and ThyraMIR®
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ThyGeNEXT® + ThyraMIR® TESTING ALGORITHM *1,2
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REGULATORY
The ThyGeNEXT® Thyroid Oncogene Panel provides PCR-based enrichment from fine-needle aspiration biopsies of thyroid nodules
and next-generation sequencing (NGS) DNA and RNA analysis. The DNA analysis interrogates 10 genes relevant to thyroid
carcinoma, including BRAF, TERT, ALK, RET, PTEN, HRAS, KRAS, NRAS, GNAS, PIK3CA, and 38 RNA fusion transcripts
including PAX8/PPARgamma, RET/PTC, and various fusion partners of ALK, RET, BRAF, NTRK, and THADA. Duplicate PCR
enrichment was performed using custom oligonucleotide primers with analysis on a MiSeq platform (Illumina).
Analytically, the lower limit of detection for this NGS based assay is 2% for mutant DNA Based on in house validation studies,
including establishment of LLD for each marker, the reporting range of DNA variants is 5%, with two exceptions. The reporting range
for BRAF V600E mutation is 2% and the reporting range for GNAS is 10%. For the ThyGeNEXT panel alone, clinical sensitivity for
this analysis is 63% and the specificity is 84% in cases with indeterminant cytology.
The ThyraMIR® miRNA Classifier is a microRNA (miRNA) based discriminator of benign versus malignant disease using a
mathematical algorithm of 10 specific microRNAs trained and validated using thyroid nodules with known outcome. For fine needle
aspirates in preservative solution, this assay requires a minimum of RNA equivalent to that for ThyGeNEXT (1000 relative
fluorescent units of mRNA Markers). Discrimination can be affected by admixture with blood and normal RNA sources and has been
shown to be operative within the range of admixture typically encountered in sampling of thyroid nodular disease.
The combined testing platform of ThyGeNEXT with ThyraMIR has a clinical sensitivity of 95% (95% CI, 86%-99%) and specificity of
90% (95% CI, 84%-95%) for cases in prevalence adjusted nodules with Bethesda III and IV indeterminate cytology diagnosis
(Diagnostic Cytopathology 2020, August 07). The clinical validation is based on a blinded, multicenter study using consensus
histopathology diagnosis among three pathologists. Archival cytology slides from nonconsecutive subjects with indeterminate
cytology were analyzed. Malignancy for risk prediction includes NIFTP. In nodules with B-III or B-IV cytology, dual-platform testing
combining ThyGeNEXT and ThyraMIR provided 97% negative predictive value (NPV) and 75% positive predictive value (PPV) at
30% cancer prevalence following prevalence adjustment for histopathological subtypes. Such results are expected in four of five
Bethesda III and IV nodules tested including RAS positive nodules. Mutational change is recognized as two types: Strong driver
mutations (i.e. BRAF V600E, TERT and others) referred to as BRAF-like, and Weak driver mutations (i.e. NRAS, HRAS, KRAS,
PAX8/PPARgamma and others) referred to as RAS-like.
miRNA expression profiling recognizes three levels with respect to predicting risk of malignancy. Level-1 (referred to as Negative)
falls below the lower of two mathematical thresholds signaling high likelihood of benign disease (rules out cancer) as described
above. The remaining classifier levels (Level-2 & Level-3), while both positive, operate below and above a second threshold
designed to separate patients at higher risk of malignancy but distinguished by high sensitivity for detection of malignancy (Level-2
referred to as Moderate) versus high specificity for the presence of malignancy (Level-3 referred to as Positive) (Diagnostic
Cytopathology 2018, September 10).
Testing performed on material created for microscopic evaluation (cytology slide smears, cell block, or thin prep), depending on
cellularity and extractable nuclei acid, may have similar or slightly lower test performance characteristics to that stated above.

DISCLAIMER:
This test was developed and its performance characteristics determined by Interpace Diagnostics Clinical Laboratory. It has not been
cleared or approved by the FDA. The laboratory is regulated under CLIA as qualified to perform high-complexity testing and is used
for clinical purposes. A negative result does not indicate a benign result. This test detects only the mutations listed above, which
account for >80% of thyroid cancers. Other, rare mutations, that may be indicative of cancer may not be detected by this test. In
addition, about 30% of thyroid cancers have no known genetic alterations and/or mutations.
CLIA# 39D1024654, CAP# 7186526 • Sydney D. Finkelstein, MD, Medical Director Confidentiality of this
medical record shall be maintained except when disclosure is required or permitted by law, regulation, or written
authorization by the patient.
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Interpreted By

Christina M. Narick, MD
Medical Director

Report Date

End of Report
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