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A Benign Gene Expression Classifier

Result on an Indeterminate Thyroid FNA
May Reduce the Need for Thyroidectomy
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SUMMARY

Background

Nodules classified as “indeterminate” by cytology make
up about 15% to 30% of biopsy results. This classifica-
tion is much more common that that of overt malig-
nancy, which is found in only 5% of biopsied nodules.
The Bethesda classification system divides the inde-
terminate classification into follicular lesion of unde-
termined significance (FLUS), follicular neoplasm, and
suspicious for malignancy, with the possibility of the
nodule being malignant being about 10%, 25%, and
65%), respectively, in the three categories.

The Afirma gene expression classifier (AGEC) is
claimed to have a 95% negative predictive value when
it is applied to indeterminate nodules in the two less-
likely-to-be-malignant categories. The evaluation of
this classifier, including its pitfalls, was reported in
the August issue of Clinical Thyroidology (1). The
purpose of the current study was to determine how
the AGEC influenced the joint decision of the endocri-
nologist and patient to operate on an indeterminate
nodule when AGEC reading of the nodule was benign.
There was the tacit assumption that all patients with
nodules classified cytologically as indeterminate
would have been referred for surgery.

Methods
This retrospective multicenter study included
patients of 51 endocrinologists at 21 practice sites
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who obtained the AGEC on cytologic specimens of
thyroid nodules >1 cm whose FNAs were read as inde-
terminate. When the AGEC was classified as negative
for malignancy, the investigators determined whether
patients were referred for surgery. In addition, the
basis for surgery was determined.

Results

The study analyzed data on 368 patients (395
nodules) with a median size of 2.4 cm. Surgery was
performed on only 28 patients (7.6%) of those whose
FNA was cytologically indeterminate but whose AGEC
was benign; the predicted number based on other
data compiled by Veracyte investigators would have
been 74% (2). The primary reasons that surgery was
recommended to the 28 patients with benign results
on AGEC were that the nodule was large in 13 patients,
symptomatic in 7, rapidly growing in 3, symptomatic
in 7, a second suspicious nodule in 3, suspicious on
ultrasonography in 2, suspicious on cytology in 2, and
not otherwise specified in 12. (Apparently, patients
could have more than one reason.) Hemithyroidec-
tomy was the surgery for 68% of the patients; the rest
had a total thyroidectomy.

Conclusions

A benign Afirma gene expression classifier result led

to a marked reduction in performing thyroidectomy

in patients with cytologically indeterminate nodules.
continued on next page
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ANALYSIS AND COMMENTARY

This study has a number of significant shortcom-
ings. It did not subdivide the nodules in the indeter-
minate category. The number whose cytology was
either FLUS or follicular neoplasm was not stated.
Apparently, only 2 were suspicious; another Afirma
study has not recommended the use of the gene clas-
sifier for nodules that are suspicious for malignancy
for two reasons; first, almost two-thirds of these
nodules turn out to be cancers, and second, the clas-
sifier mistakenly classified 6% of a small group of
suspicious nodules as benign when they were really
malignant (3).

[twould be interesting to know the number of patients
whose cytology was in the indeterminate category
and whose AGEC was classified as suspicious, but
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this was not stated; only those classified by AGEC as
benign were the subject of the study.

The study does not state the number of malignant
nodules found in the 28 patients who actually had thy-
roidectomy. The justification that the study focused
only on how many patients were spared thyroidec-
tomy is not a sufficient reason for this omission.

At the recent ATA meeting in Quebec, Mclver and
colleagues from the Mayo Clinic presented their
additional experience with the AGEC. They reported
that only 23% of indeterminate nodules were classi-
fied by AGEC as benign. Of the 27 AGEC “suspicious”
nodules that went to surgery, only 4 (15%) were
malignant (4).

— Jerome M. Hershman, MD
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