
• ThyroSPECTM is an effective rule-in test, we are currently developing an
add-on miRNA classifier for ThyroSPECTM negative FNACs to rule-out
malignancy

• ThyroSPECTM is currently offered in the cost-sensitive, single-payer
Canadian healthcare system by referral for less than $800 USD per
nodule

• Alberta Precision Laboratories is implementing ThyroSPECTM as a reflex
test for indeterminate thyroid FNACs in Alberta by December 2019

• Alberta Precision Laboratories will also offer this test as a commercial
test. For more information: contact@thyrospec.com

Targets in the ThyroSPECTM panel cover the most prevalent
140 point mutations and gene fusions in thyroid cancer including all 

thyroid carcinoma mutations described more than once in the COSMIC 
database v83:
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Introduction

• Up to 30% of thyroid nodule fine needle aspiration cytologies (FNAC)
are indeterminate due to an inherent limitation (i.e. follicular
proliferation), molecular diagnosis may risk stratify these nodules to
prevent diagnostic surgery

• ThyroSPECTM is a proprietary, cost-efficient MALDI-TOF MS panel that
detects the most prevalent 117 point mutations and 23 gene fusions
reported in thyroid cancer

• We prospectively validated ThyroSPECTM diagnosis on indeterminate
FNAC specimens with histology in the Southern Alberta Healthcare
region with centralized FNAC in an ongoing study
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Methods

379 - Prospective Evaluation of the ThyroSPECTM Mutation Panel for the Diagnosis of Indeterminate Thyroid
Fine Needle Aspiration Cytologies (FNAC) in the Southern Alberta Health Care Region

• ThyroSPECTM inputs include DNA and RNA extracted from residual
liquid FNAC material after preparation of slides, or air dried FNAC
smear, or FFPE of resected tissue

• Highly multiplexed genotyping on the MassARRAY MS platform (Agena
Biosciences) is faster and has much lower cost per sample than next
generation sequencing

• Diagnosis by ThyroSPECTM is graded according to the risk of
malignancy of the specific mutation(s), test performance
characteristics to follow are collapsed into a binary diagnosis

• ThyroSPECTM negative means mutations identified, if any, are
associated with benign disease; ThyroSPECTM positive means
mutations identified are associated with cancer

• Whole exome sequencing (WES) was applied to FFPE tissue of
indeterminate FNACs diagnosed as ThyroSPECTM negative and
histologically malignant (i.e. ThyroSPECTM false negatives) with the aim
to identify mutations missed by ThyroSPECTM, if any
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Results

• All specimens in this cohort were collected as residual material from
liquid ThinPrep FNAC

• These specimens were collected consecutively over 2 years in an
ongoing prospective study from Calgary’s centralized cytology center

• The Calgary setting has recently implemented guidelines-based
thyroid nodule ultrasound malignancy risk stratification and has
known local malignancy risk for each Bethesda category1

• Histologic diagnosis is the gold standard against which ThyroSPECTM

diagnosis is evaluated
• Only FNAC from patients who have since undergone resection are

included, resulting in a cohort enriched for malignancy due to triage
• Seven ThyroSPECTM false negative indeterminate FNACs were analyzed
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AUS/FLUS, atypia of undetermined significance / follicular lesion of undetermined significance;
cPTC, classical papillary thyroid carcinoma; efvPTC, encapsulated follicular variant papillary
thyroid carcinoma; FA, follicular adenoma; FFPE, formalin fixed paraffin embedded, FN/SFN,
follicular neoplasm / suspicious for a follicular neoplasm; FNAC, fine needle aspiration cytology;
FTC, follicular thyroid carcinoma; fvPTC, follicular variant papillary thyroid carcinoma; HCC,
Hürthle cell carcinoma; miFTC, minimally invasive FTC; MALDI-TOF MS, matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry; NIFTP, noninvasive follicular thyroid
neoplasm with papillary-like nuclear features; oPTC, oncocytic papillary thyroid carcinoma; tcPTC,
tall cell papillary thyroid carcinoma; WES, whole exome sequencing
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• ThyroSPECTM is a low cost, targeted mutation panel that can
improve the pre-surgical diagnosis of cytologically
indeterminate thyroid nodules using residual FNAC material

• WES revealed no diagnostically relevant mutations in seven
ThyroSPECTM false negative specimens, this suggests a larger
panel would not significantly improve molecular diagnosis

Category AUS/FLUS FN/SFN All Indeterminates

Sample size (n) 64 33 97

Sensitivity (%) 55 38 50

Specificity (%) 88 75 83

Internal ROM (%) 48 39 45

PPV in validation cohort (%) 81 50 71

NPV in validation cohort (%) 67 65 67

LR+ 4.5 1.5 2.9

LR- 0.5 0.8 0.6

Local ROM1 (%) 26 43 32

PPV at local ROM (%) 61 54 58

NPV at local ROM (%) 85 62 78
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Second row: green indicates ThyroSPECTM negative;
red indicates ThyroSPECTM positive

Subsequent rows: green indicates histologically benign;
red indicates histologically malignant

*NIFTP is considered histologically malignant because it is indicated for 
surgery
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Discussion

• ThyroSPECTM management recommendations vary according to the
mutations detected, from surveillance or lobectomy to total
thyroidectomy. The latter recommendation can save surgical resources
and avoid morbidity of a completion thyroidectomy.

• AUS/FLUS (15%) accounts for more than 5 times as many nodules as
FN/SFN (3%) in the Calgary setting1. Therefore, the NPV of 85% for
AUS/FLUS FNAC is encouraging for improving pre-surgical diagnosis.

Whole Exome Sequencing of False Negatives
• WES found no diagnostically relevant SNVs in 7 false negative nodules.
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