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• I do not have any relevant financial relationships.

This presentation and/or comments will provide a balanced, non-promotional, and evidence-based approach to all diagnostic, 
therapeutic and/or research related content.
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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must 
include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a 
physician and surgeon must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care 
component. 

The following CLC & IB components will be addressed in this presentation: 

▪ Implicit bias between male vs. female
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241


Thyroid Neoplasm
• The American Cancer Society’s most recent estimates for thyroid cancer in the United States for 2025:

• About 44,020 new cases of thyroid cancer (12,670 in men and 31,350 in women)

• About 2,290 deaths from thyroid cancer (1,090 in men and 1,200 in women)

• Thyroid cancer is about 3 times more common in women than in men, and it is about 70% more common in 
White.

• Thyroid cancer is often diagnosed at a younger age than most other adult cancers. The average age when a 
person is diagnosed with thyroid cancer is 51

• Palpable thyroid nodules ~4-7% of US population

• Cytopathology  15-30%  indeterminate, which historically undergo surgery

• 70-80% of these cases are benign or have noninvasive follicular thyroid neoplasm with papillary like nuclear 
features (NIFTP)

Key Statistics for Thyroid Cancer | American Cancer Society

https://www.cancer.org/cancer/types/thyroid-cancer/about/key-statistics.html


The Bethesda System for Reporting Thyroid 
Cytopathology (TBSRTC) History:





 

Methods of diagnosis Pre-Operative: 

FNA analysis by cytology + Molecular Genomics Testing 



NIFTP

Noninvasive follicular thyroid neoplasm with papillary like nuclear features 

reclassification of the encapsulated follicular variant of papillary thyroid carcinoma 

(PTC) in 2017 (Cancer Cytopathol 2017;125(6 suppl):477-85.) 

We reported in 2016 that this variant have BRAF (K601E) in contrast to cPTC.



When to do molecular testing pre-operative?

• Thyroid FNA diagnosed as indeterminate by cytology (Bethesda 
categories III, IV, V): Diagnostics, prognostics, Therapeutics

• Thyroid FNA diagnosed as malignant by cytology, when molecular 
testing is expected to determine the extent of surgery (Bethesda 
categories VI)

• Anaplastic Thyroid Carcinoma

When to do NGS test post-operative?

• For advance staged metastatic carcinoma

• At time of recurrence or progression

• Thyroid malignancy composed of undifferentiated cells with focal features of thyroid follicular 
differentiation and/or a previous differentiated thyroid carcinoma.



 

How to test for Molecular Genomics?



Comparison of Molecular Testing for Screening

Note: Since 2023 GEC panel specificity increased 
by adding the mutation panel 

Indeterminate Thyroid Aspirate Triage/Onenerk et al. Cancer Cytopathology June 2017



What’s the role of liquid biopsy in thyroid cancer?

Serum DNA methylation assessment as a novel 
diagnostic tool for thyroid cancer was introduced in 
20061. In that research, the evaluation of methylation 
status of five genes (CALCA, CDH1, TIMP3, DAPK, and 
RARβ2) been done by real-time quantitative 
methylation-specific PCR. Finally, they have confirmed 
the potential efficacy of serum DNA methylation 
markers as an innovative diagnostic marker for both 
patients with thyroid nodules and thyroid cancer 
recurrence in earlier treated patients1. Afterwards, the 
detectable free circulating BRAF in patients with PTC 
was mentioned as a possible determinant of tumor 
clinical implication2. 

•1.Hu S, Ewertz M, Tufano RP, et al. Detection of serum deoxyribonucleic acid methylation markers: a novel diagnostic tool for thyroid cancer. J Clin Endocrinol Metab. 2006;91(1):98–104. doi: 10.1210/jc.2005-1810.

•2..Sandulache VC, Williams MD, Lai SY, et al. Real-time genomic characterization utilizing circulating cell-free DNA in patients with anaplastic thyroid carcinoma. Thyroid. 2017;27(1):81–87. doi: 10.1089/thy.2016.0076.

•Zeyghami, W., Hansen, M. U., Jakobsen, K. K., Groenhøj, C., Feldt-Rasmussen, U., von Buchwald, C., & Hahn, C. H. (2023). Liquid biopsies in thyroid cancers: a systematic review and meta-
analysis. Endocrine-Related Cancer, 30(12), e230002. 

The highest level of concordance between ctDNA and tumor tissue was demonstrated in the context of ATC. Iyer et al. (2018) demonstrated 
that the level of BRAFV600E ctDNA correlated with tumor response, where no definitive biomarker exists. Target therapy with dabrafenib and 
trametinib has shown promising results in BRAFV600E patients with ATC (Subbiah et al. 2018), and shows it’s possible to monitor treatment 
response by measuring BRAFV600E ctDNA (Schreuer et al. 2016). Hence, this data might imply that monitoring BRAFV600E ctDNA in ATC could 
be a valuable tool to determine treatment efficacy and resistance to therapy.

https://erc.bioscientifica.com/view/journals/erc/30/12/ERC-23-0002.xml#bib28
https://erc.bioscientifica.com/view/journals/erc/30/12/ERC-23-0002.xml#bib62
https://erc.bioscientifica.com/view/journals/erc/30/12/ERC-23-0002.xml#bib57


Other Biomarker testing for Personalization of treatment

• Immunohistochemistry studies:

• BRAF V600E

• Calcitonin

• PD-L1 immune markers for prediction 

• of response to immunotherapy 

• HER2 IHC to direct therapy

• Cytogenetics and FISH analysis

• Example RET fusions or HER2 (ERBB2) amplification to guide therapy



Follicular Cell-Derived Neoplasm of thyroid



BRAF V600E–like alterations: 
Include gene fusions 
in ALK, BRAF, RET, NTRK1/3, 
andMET

RAS-like alteration:  
Include BRAF K601E, DICER1, EZH1,
EIF1AX, and PTENmutations and 
gene fusions in PPARG and THADA.

WHO Classification of Tumours of 
Endocrine Organs. Vol 10. 5th ed. Lyon, 
France: WHO/IARC Press 2022



Candidate “driver” gene fusions in PTC



Use of Genetic Markers for Cancer Risk Assessment



• Daily Genomic Tumor Board (GTB)

• Accessibility to pathologists and CMDL team by Text, EPIC, 
and Email

• Communication of plan for treatment or next testing plan 
during disease team and GTB

• Low tumor cellularity requirements for both DNA and RNA 
sequencing

• Rapid Solid tumor panel with same DNA/RNA extraction

• Fusion detection of genes included with any known and novel 
partner >5000 rearrangements

• Immunostain addition to the test, PD-L1, CLND18, HER2, 
FOLR1,…

• High depth of coverage: MMRD detection

• Fast Turn Around Time

• Ease of ordering

Phenotype
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Daily 
GTB

Personalized Genomic at COH



Microscopy Karyotyping & FISH PCR & SequencingImmunophenotyping 

Personalized Genomic and Cytogenomics Pathology

Tissue pathology Molecular Genomics & Cytogenomics Pathology

Phenotype + Genotype = Personalized Genomics
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What assays are available in house at COH?

 
1. Multigene HopeSeq Solid Tumor Comprehensive NGS assay (DNA+RNA)

2. Rapid Solid tumor assay (EGFR, BRAF, NRAS,KRAS, HRAS, PIK3CA)*

3. Single gene panel for TERT promoter mutations, BRAF, TP53, etc.

Needs FFPE of the cytology cell 

block or core biopsies or resection 

Very small amount of DNA or RNA

PATHOLOGISTS PATHOLOGISTS
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▪  Barletta JA, Gilday S, Afkhami M, Bell D, Bocklage T, Boisselier P, Chau NG, 

Cipriani NA, Costes-Martineau V, Ghossein RA, Hertzler HJ, Kramer AM, Limaye 

S, Lopez CA, Ng TL, Weissferdt A, Xu B, Zhang S, French CA. NUTM1 -

rearranged Carcinoma of  the Thyroid : A Distinct Subset of  NUT 

Carcinoma Characterized by Frequent NSD3 - NUTM1 Fusions. Am J Surg 

Pathol. 2022;46(12):1706-15. PMID: 36040068.

NUTM1 rearrangements by gene fusions are a defining event in NUT-carcinoma 
and are more commonly reported in the thoracic cavity, and head and neck 
region. 

NUT carcinoma (NC) is a rare subtype of squamous cell carcinoma defined by 
NUTM1 rearrangements encoding NUT fusion oncoproteins (the most frequent 
fusion partner being BRD4) that carries a very poor prognosis, with most 
patients dying in under 1 year.

Our study shows that NC of the thyroid can mimic other thyroid primaries, has 
a high rate of NSD3 - NUTM1 fusions, and an overall more protracted clinical 
course compared with non-thyroid primary NC.



Mohanty A, Afkhami M, Reyes A, Pharaon R, Yin H, Sun J, Nam A, Chang S, Gernon T, Kang R, Amini A, 
Sampath S, Vora N, Pillai R, Salgia R, Maghami E, Massarelli E. Exploring markers of 
immunoresponsiveness in papillary thyroid carcinoma and future treatment strategies. J Immunother
Cancer. 2024;12(7):e008505.

• Our study found that PTC cases with BRAF mutations had higher 
expression of immune checkpoint markers CD274 and CTLA4, as 
well as higher tumor-infiltrating lymphocytes, particularly CD4+ 
T cells. 

• Additionally, the study identified immunosuppressive markers 
expressed by tumor cells like CD73, CD276, and CD200 that 
could be targeted for immunotherapy. 

• Further experiments using PTC cell lines lead to the conclusion 
that CD274 expression correlates with BRAF activity and that 
inhibitors of BRAF could potentially be used in combination 
with immunotherapy to treat PTC.
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Future Direction: Digital Pathology and AI for 
Prediction of biomarkers and Therapy
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