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Afirma® thyroid FNA analysis for 

indeterminate thyroid nodules 
Clinical Policy ID: CCP.1099 

Recent review date: 5/2024 

Next review date: 9/2025 

Policy contains: Molecular testing; thyroid neoplasm; thyroid nodule. 

Keystone First Community HealthChoices has developed clinical policies to assist with making coverage determinations. Keystone First 

Community HealthChoices’ clinical policies are based on guidelines from established industry sources, such as the Centers for Medicare 

& Medicaid Services (CMS), state regulatory agencies, the American Medical Association (AMA), medical specialty professional societies, 

and peer-reviewed professional literature. These clinical policies along with other sources, such as plan benefits and state and federal 

laws and regulatory requirements, including any state- or plan-specific definition of “medically necessary,” and the specific facts of the 

particular situation are considered by Keystone First Community HealthChoices, on a case by case basis,  when making coverage 

determinations. In the event of conflict between this clinical policy and plan benefits and/or state or federal laws and/or regulatory 

requirements, the plan benefits and/or state and federal laws and/or regulatory requirements shall control. Keystone First Community 

HealthChoices’ clinical policies are for informational purposes only and not intended as medical advice or to direct treatment. Physicians 

and other health care providers are solely responsible for the treatment decisions for their patients. Keystone First Community 

HealthChoices’ clinical policies are reflective of evidence-based medicine at the time of review. As medical science evolves, Keystone 

First Community HealthChoices will update its clinical policies as necessary. Keystone First Community HealthChoices’ clinical policies 

are not guarantees of payment.  

Coverage policy  

Afirma® Thyroid Analysis using the Genomic Sequencing Classifier (Veracyte, Inc., South San Francisco, 

California) is clinically proven and, therefore, may be medically necessary to rule out thyroid neoplasm when all 

of the following criteria are met (Haugen, 2016, 2017; National Comprehensive Cancer Network, 2024):  

• Member is at least 18 years old. 

• Thyroid nodule is at least one centimeter on ultrasonography. 

• Presence of thyroid nodules with one or more prior non-diagnostic fine needle aspirates, described as 

either: 

o Atypia (or follicular lesion) of undetermined significance (Bethesda System for Reporting Thyroid 

Cytopathology Category III, Cibas, 2017).  

o Follicular neoplasm or suspicious for follicular neoplasm, including Hűrthle cell (Bethesda System 

for Reporting Thyroid Cytopathology Category IV, Cibas, 2017). 

• Results are expected to influence clinical management (Gharib, 2016). 

• Member is not undergoing thyroid surgery for diagnostic confirmation. 

 

The Afirma Xpression Atlas test is investigational/not clinically proven and, therefore, not medically necessary.  
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Limitations 

Frequency of testing using the Afirma Genomic Sequencing Classifier is limited to once per lifetime per member. 

In the event of a second unrelated thyroid nodule, additional testing may be medically necessary if the same 

criteria as the initial thyroid nodule are met.  

Alternative covered services 

• Thyroid stimulating hormone levels. 

• Conventional imaging (e.g., ultrasonography, elastosonography).  

• Functional and molecular imaging (e.g., 99mTc-MIBI scintigraphy, positron emission tomography).  

• Open or closed thyroid biopsy. 

Background 

An estimated 43,720 new cases of thyroid cancer and 2,120 deaths from thyroid cancer will occur in 2023 in the 

United States. Thyroid cancer affects females more often than males and usually occurs in people ages 25 to 

65 years (National Cancer Institute, undated).  

Levels of thyroid stimulating hormone, clinical features, and high-resolution ultrasound findings of the thyroid 

gland and neck determine risk of malignancy. Cytologic examination of the thyroid with ultrasound-guided, fine-

needle aspiration is used to rule out malignancy in suspicious nodules, but it produces indeterminate results in 

up to 30% of cases (Bose, 2019). Indeterminate aspirates comprise three Bethesda System for Reporting 

Thyroid Cytopathology categories, each with differing associated risks of malignancy and corresponding 

treatment (de Koster, 2018; Krane, 2015):  

• Category III — Atypia of undetermined significance/follicular lesion of undetermined significance is 

considered a low-risk indeterminate category with an estimated 5% to 15% of malignancy. Repeat fine-

needle aspiration is often recommended.  

• Category IV — Follicular neoplasm/suspicious for a follicular neoplasm has a 15% to 30% risk of 

malignancy. Lobectomy is recommended in most cases.  

• Category V — Suspicious for malignancy has a 60% to 75% risk of malignancy (typically papillary 

carcinoma with less distinct nuclear features). Thyroid surgery is recommended. 

The significance of Hürthle cells found in follicular thyroid pathology can be challenging to interpret, as they can 

present in both benign and malignant neoplastic thyroid disease. Carcinomas of the Hürthle cell type account for 

about 10% to 15% of all follicular carcinomas. Histologically, the key determinant for classifying follicular 

carcinomas of the Hürthle cell type is vascular and/or capsular invasion. No definitive cytological criteria exist for 

determining the benign or malignant nature of Hürthle cells before or during thyroidectomy, and prognostic 

indicators remain controversial (Auger, 2014).  

The prevalence of malignancy in indeterminate nodules increases when signs and symptoms are present. In 

ambiguous cases, thyroid resection is performed for a definitive diagnosis. Molecular diagnostic tests are 

proposed as a triage tool to either “rule in” or “rule out” malignancy with greater accuracy and defer unnecessary 

surgeries for benign thyroid nodules. Laboratory-developed testing for genetic mutations associated with thyroid 

cancer employs reverse transcriptase polymerase chain reaction assay microarrays and next-generation 

ribonucleic acid (RNA) sequencing.  

Afirma has developed three molecular diagnostic tests for thyroid analysis: the first-generation Afirma Gene 

Expression Classifier; second-generation Afirma Genomic Sequencing Classifier; and Afirma Xpression Atlas. 
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The Afirma Gene Expression Classifier measured the activity or “expression” levels of 167 genes in a thyroid 

nodule sample. The Afirma Genomic Sequencing Classifier, introduced in 2017, and the Afirma Xpression Atlas, 

introduced in 2018, employ next-generation RNA genomic sequencing to measure hundreds more genetic 

mutations linked to thyroid cancer (Veracyte, Inc, 2024).  

The Genomic Sequencing Classifier has replaced the Gene Expression Classifier test. Both are considered “rule 

out” tests with high negative predictive values for determining the probability that an indeterminate thyroid nodule 

is truly benign, thereby identifying individuals with greater certainty who can safely undergo periodic surveillance 

and avoid overdiagnosis and unnecessary thyroidectomies. Test results are reported as either “benign” or 

“suspicious for malignancy.” A “benign” result indicates very little chance (≤ 5%) of cancer. A “suspicious for 

malignancy” result implies the test could not rule out the presence of cancer with complete certainty (i.e., the risk 

of cancer has increased) (Krane, 2020). 

The Xpression Atlas was developed as an adjunct to the Genomic Sequencing Classifier for cytologically 

indeterminate, Bethesda V/VI (suspicious for malignancy or malignant), and Genomic Sequencing Classifier-

suspicious thyroid nodules to further refine the risk of cancer. Although Xpression Atlas is not a cancer rule‐out 

test, it has high positive predictive value for characterizing the presence of tumor oncogenic drivers that may 

inform decisions regarding systemic targeted therapy (Krane, 2020).  

Findings 

Guideline recommendations for the Afirma Gene Expression Classifier are equivocal, reflecting uncertainty in its 

clinical role. The American College of Clinical Endocrinologists recommends neither for nor against the use of 

this test for cytologically indeterminate nodules, stressing a complementary role to cytopathology when the 

results are expected to influence clinical management (Gharib, 2016).  

The National Comprehensive Cancer Network (2024) suggests molecular diagnostic testing for evaluating 

Bethesda III or IV cytopathology results, taking into consideration the clinical, radiographic, and cytologic features 

of each patient. Molecular diagnostic testing, such as multigene assays or individual mutational analysis, may 

inform decisions about targeted therapy options for advanced disease.  

The American Thyroid Association strongly recommended (based on weak evidence) counseling patients 

regarding the potential benefits and limitations of molecular testing and uncertainties in the therapeutic and long-

term clinical implications of results (Haugen, 2016, 2017). A guideline for pediatric thyroid nodules states no 

studies exist to determine the usefulness of multigene expression classifier in children (Francis, 2015). 

The evidence supporting use of Afirma for testing thyroid nodules is primarily taken from five large systematic 

reviews/meta-analyses: 

• A review of seven studies determined that the Afirma gene expression classifier test for indeterminate 

thyroid nodules had a 95.7% sensitivity (P = .09), and 30.5% specificity (P < .01). Authors termed the test 

“an excellent tool to rule out malignancy” (Santhanam, 2016). 

• An analysis of 12 studies identified the most common methodologic flaw with Afirma testing occurred 

when un-excised benign intermediate thyroid nodules were excluded from analyses, making estimates 

of specificity and negative predictive value unreliable. Authors suggest including benign nodules that do 

not develop malignant signs or symptoms during a follow-up in any accuracy calculations (Duh, 2017). 

• A meta-analysis of 18 studies (n = 5,290) found sensitivity of the gene expression classifier test was 

95.5% (P < .001) and specificity of 22.1% (P < .001). High sensitivity makes ruling out malignant nodules 

likely, but over half of nodules with suspicious results require more evaluation (Liu, 2019). 
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• An assessment of seven studies found the Afirma gene sequencing classifier (versus gene expression 

classifier) had a higher benign call rate (65.3% versus 43.8%, P < .001), a lower resection rate (26.8% 

versus 50.1%, P < .001), and a higher risk of malignancy (60.1% versus 37.6%, P < .001). Authors state 

these improvements could reduce unnecessary surgeries and tailor clinical decisions (Vuong, 2021). 

• A review of 40 studies (n = 7,565) found the best performance in diagnostic testing of indeterminate 

thyroid nodules was by Thyroseq v3 (Area under the curve 0.95); however, there are a paucity of studies 

for Thyroseq v3. The more frequently used Afirma gene sequencing classifier (0.90) and Thyroseq v2 

(0.88) achieved slightly lower rates (Silaghi, 2021). 

In addition, a number of single studies, each with hundreds of subjects, provide supportive evidence for use of 

Afirma testing of thyroid nodules: 

• Use of the Afirma test (n = 3,789) on 85 patients classified as malignant by fine needle aspiration correctly 

identified 78 of the 85 as suspicious (92% sensitivity) (Alexander, 2012). A follow-up showed Afirma gene 

expression classifier significantly altered care recommendations, as 4 of 175 benign were recommended 

for surgery versus 141 of 149 that were suspicious (P < .01) (Alexander, 2014). 

• A study (n = 563) found the benign cell rate was 47.9% for Afirma gene expression classifier versus 

65.8% for the genomic sequencing classifier (P = .0006). The higher rate, occurring predominantly among 

nodules with Hürthle-cell cytology, will lead to fewer surgeries (Angell, 2019). 

• Fine needle aspiration (n = 519) identified 58 as indeterminate, and Afirma gene expression classifier 

identified 36 (62%) of these as suspicious (62%), and 20 (34%) as benign. Of the 36 suspicious cases, 

21 had malignant final pathology, versus 2 of the 20 benign cases (Harrell, 2014). 

• Afirma gene expression classifier testing in 475 patients who had undergone thyroid surgery showed 

surgery was clinically indicated for other reasons in 22% of patients with benign results. The false-

negative percentage (surgically proven false negatives divided by the total Afirma benign patients) was 

7.3% (Harrell, 2018). 

• Afirma gene sequencing classifier (n = 481) identified fewer indeterminate cytology nodules as 

suspicious, compared with gene expression classifier (38.8% versus 58.4%). Authors conclude the gene 

sequencing classifier further reduces surgery in indeterminate thyroid nodules by improving specificity of 

Afirma results without compromising sensitivity (Harrell, 2019).  

In 2023, we added two systematic reviews/meta-analyses (DiGennaro, 2022; Lee, 2022), one cost effectiveness 

analysis, and a new cohort study (Hu, 2022). All included trials of the Afirma gene expression classifier and 

Afirma genomic sequencing classifier for assessing indeterminate thyroid nodules. No policy changes are 

warranted.  

DiGennaro (2022) found the following diagnostic tests showed high diagnostic accuracy for assessing 

malignancy risk in cytologically indeterminant thyroid nodules, although there were methodological limitations in 

the studies:  

• Afirma gene expression classifier (38 studies): Sensitivity = 92%, specificity = 26%, negative likelihood 

ratio = 0.32, positive likelihood ratio = 1.24, and area under the receiver operating curve = 0.83.  

• Afirma genomic sequencing classifier (10 studies): Sensitivity = 94%, specificity = 38%, negative 

likelihood ratio = 0.18, positive likelihood ratio = 1.52, area under the receiver operating curve = 0.91.  

Another systematic review/meta-analysis found both second-generation molecular tests—Afirma genomic 

sequencing classifier (seven studies) and Thyroseq v3 (six studies)—showed high sensitivity and high negative 

predictive value for ruling out malignancy in thyroid nodules with indeterminate cytology results, including 
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Bethesda III and IV categories. There were no statistically significant differences in the diagnostic performance 

of the two tests. Further long-term outcome data are needed (Lee, 2022).  

A cost effectiveness analysis, taken from the Canadian perspective, reported a strategy using the Afirma Gene 

Expression Classifier for examining a cytologically-indeterminate solitary thyroid nodule with no additional high-

risk features was cost-effective for avoiding unnecessary thyroid surgery. The incremental cost effectiveness 

ratio was $4,234.22 per surgery avoided, which varied based on the cost of the molecular test and the 

willingness-to-pay threshold to avoid unnecessary thyroid surgery (Dharampal, 2022).  

Results of a prospective cohort study of 343 patients with 375 indeterminate thyroid nodules found both the 

Afirma Genomic Sequencing Classifier and ThyroSeq v3 tests performed well in ruling out malignancy in 

sonographically low/intermediate-suspicion thyroid nodules but had limited diagnostic value in sonographically 

high-suspicion nodules. The impact of these test results on clinical decision making is the subject of an ongoing 

clinical trial (Hu, 2022: clinicaltrials.gov identifier NCT02681328).  

In 2024, we updated the references, added a new meta-analysis, and removed the Gene Expression classifier 

from coverage, as the Genomic Sequencing Classifier test has replaced it. The Afirma Xpression Atlas test 

remains investigational.  

In a meta-analysis of 13 post validation studies (n = 1,976 participants), compared to the results from the original 

validation study performed under controlled conditions, use of the Genomic Sequencing Classifier in real world 

conditions resulted in a higher benign call rate (67% versus 54%, P < .05), which is the percentage of 

cytomorphologically indeterminate cases with subsequent benign or negative test results. The negative 

predictive value (reported with 95% confidence intervals) (0.995 [0.98 to 0.999] versus 0.961 [0.904 to 0.989], P 

= 0.018) was higher for ruling out thyroid cancer in participants with indeterminate thyroid nodules and benign 

Genomic Sequencing Classifier results (Nasr, 2023). No other policy changes are warranted. 
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