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Thyroid Nodules with Indeterminate Cytology
To the Editor: Alexander et al. (Aug. 23 issue)1
report findings from a prospective, multicenter
gene-expression classifier validation study that
raises several questions. For the 265 indeterminate fine-needle aspirates they tested, the geneexpression classifier had a sensitivity of 92%, a
specificity of 52%, a positive predictive value of
47%, and a negative predictive value of 93%. Why
the observed reduction in the performance of the
gene-expression classifier, which was reported in
their earlier study to have a sensitivity of 100%
and a specificity of 73.3%?2 With a high negative
predictive value and a low positive predictive value,
the gene-expression classifier is useful as an adjunct to fine-needle aspiration biopsy for diagnosing indeterminate nodules as benign and potential
ly avoiding diagnostic thyroid surgery.3 However,
the appropriate management of nodules diagnosed as “suspicious” (positive predictive value,
47%) according to the results of gene-expression
classification is less obvious. Unfortunately, the
gene-expression classifier does not have a positive
predictive value that will allow us, as surgeons,
to confidently plan an operation tailored to treat
thyroid cancer (i.e., total thyroidectomy and central neck dissection). When considering the clinical and economic effect of a gene-expression
classifier on the management of indeterminate
nodules, avoiding thyroid surgery is not appropriate as the sole end point, and future studies
must carefully evaluate the treatments and outcomes of all patients who undergo such testing.
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To the Editor: With the advent of gene-expression classification tests to minimize unnecessary
surgery for thyroid nodules in cases of indeterminate results on fine-needle aspiration biopsy,
as reported by Alexander et al. and in the accompanying editorial by Jameson,1 other helpful ancillary tests seem to have been set aside. Although
gene-expression classifier testing is a great step
forward in the selection of patients who require
surgery, excellent results may also be achieved
with the use of immunocytochemical testing
with HBME-1 and cytokeratin 19,2 which are
considered to be universal markers of thyroid
cancer.3,4 In the recent study by Cochand-Priollet
et al.,2 the sensitivity and negative predictive value of these two markers combined were 85.2%
and 100%, respectively. In comparison, the sensitivity of the gene-expression classifier was 52%
and the negative predictive value was 85 to 95%.
One of the main advantages of immunocytochemical testing over gene-expression classifier
this week’s letters
1957 Thyroid Nodules with Indeterminate Cytology
1959

Tofacitinib in Active Ulcerative Colitis

1961 Effect of HIV-2 Infection on HIV-1 Disease
Progression
1963 Patient Access to Medical Devices

nejm.org

november 15, 2012

The New England Journal of Medicine
Downloaded from nejm.org at HARVARD UNIVERSITY on December 11, 2012. For personal use only. No other uses without permission.
Copyright © 2012 Massachusetts Medical Society. All rights reserved.

1957

The

n e w e ng l a n d j o u r na l

of

m e dic i n e

No potential conflict of interest relevant to this letter was retesting is that it can be performed retrospectively
ported.
on previously stained slides on which the atypical
cells have been identified. Moreover, there are no 1. Jaeschke R, Guyatt GH, Sackett DL. Users’ guides to the
medical literature. III. How to use an article about a diagnostic
sampling issues, since an additional fine-needle test. B. What are the results and will they help me in caring for
aspiration biopsy is not required for the ancillary my patients? JAMA 1994;271:703-7.
test. Finally, in this era of focusing on high-qual- 2. Fagan TJ. Nomogram for Bayes’s theorem. N Engl J Med
1975;293:257.
ity outcomes at lower cost, immunocytochemical
DOI:
10.1056/NEJMc1211421
testing may still be a valuable alternative to the
more expensive gene-expression classifier test.
The authors reply: Wiseman and Walker exMarc Pusztaszeri, M.D.
press uncertainty regarding the treatment of paGeneva University Hospitals
Geneva, Switzerland
tients with cytologically indeterminate thyroid
marc.pusztaszeri@hcuge.ch
nodules and suspicious results when tested with
No potential conflict of interest relevant to this letter was rethe gene-expression classifier. The gene-expresported.
sion classifier was designed to maximize sensitiv1. Jameson JL. Minimizing unnecessary surgery for thyroid
ity and thereby achieve a high negative predictive
nodules. N Engl J Med 2012;367:765-7.
2. Cochand-Priollet B, Dahan H, Laloi-Michelin M, et al. Im- value. Those with benign results on gene-expresmunocytochemistry with cytokeratin 19 and anti-human meso- sion classification may be considered for nonsurthelial cell antibody (HBME1) increases the diagnostic accuracy
of thyroid fine-needle aspirations: preliminary report of 150 gical monitoring given the negative predictive
liquid-based fine-needle aspirations with histological control. value of 94 to 95% in atypia (or follicular lesions)
Thyroid 2011;21:1067-73.
of undetermined significance and follicular neo3. Prasad ML, Pellegata NS, Huang Y, Nagaraja HN, de la Chapelle A, Kloos RT. Galectin-3, fibronectin-1, CITED-1, HBME1 and plasms. Approximately 50% of patients with incytokeratin-19 immunohistochemistry is useful for the differen- determinate cytologic findings on fine-needle
tial diagnosis of thyroid tumors. Mod Pathol 2005;18:48-57.
aspiration biopsy may benefit from a benign re4. Barut F, Onak Kandemir N, Bektas S, Bahadir B, Keser S,
1
Ozdamar SO. Universal markers of thyroid malignancies: galec- sult on gene-expression classification. However,
tin-3, HBME-1, and cytokeratin-19. Endocr Pathol 2010;21:80-9. we stress the importance of considering all variDOI: 10.1056/NEJMc1211421
ables (clinical, sonographic, cytologic, and molecular) for any given patient. This is especially true
To the Editor: Alexander et al. described a gene- for those with cytologically indeterminate nodexpression classifier with a high negative predic- ules that are deemed suspicious on gene-exprestive value for thyroid cancer when applied to cyto- sion classification, since such nodules still carry
logically indeterminate nodules. Though their a higher, but nonetheless indeterminate, risk of
results should be very useful, it must be stated cancer.
that the negative predictive value varies with the
As noted by Pusztaszeri, many molecular
prevalence of the disease and is applicable only markers have been applied to the problem of
to the population in which the study was done.1 indeterminate results on fine-needle aspiration
Therefore, it is advisable to use the negative likeli- biopsy. HBME-1 and cytokeratin 19 may prove
hood ratio instead, which indicates by how much useful, though data regarding their performance
a negative result on a diagnostic test will lower are variable. In another single-center study, imthe pretest probability of the target disorder. This munostaining for HBME-1, cytokeratin 19, galecratio is not affected by prevalence, making the tin-3, and the RET/PTC oncoprotein showed incalculation applicable to any population.1 In its dividual marker sensitivities of 85 to 93% and
extreme values, a negative likelihood ratio that is specificities of 43 to 71%.2 Testing for HBME-1
less than 0.1 or equal to 1 generates, respectively, and cytokeratin 19 in combination had a sensia large change or no change from pretest to post- tivity of only 82% and a specificity of only 73%.
test probability.1 One easy way to estimate the We report gene-expression values for cytokeratin
post-test probability of a disease is to use the 19 in Figure 2 of our article. Low values are obFagan nomogram.2
served in many samples of malignant thyroid
nodules correctly labeled suspicious by the Afirma
José M. Domínguez, M.D.
gene-expression classifier, indicating imperfect
Pontificia Universidad Católica de Chile
sensitivity for cytokeratin 19 at the RNA level.
Santiago, Chile
jdomingu@uc.cl
HBME-1 is less accurate in several important

1958

n engl j med 367;20

nejm.org

november 15, 2012

The New England Journal of Medicine
Downloaded from nejm.org at HARVARD UNIVERSITY on December 11, 2012. For personal use only. No other uses without permission.
Copyright © 2012 Massachusetts Medical Society. All rights reserved.

correspondence

neoplasms3,4 that were excluded from the analy- Erik K. Alexander, M.D.
sis performed by Cochand-Priollet et al. Most Brigham and Women’s Hospital
important, blinded, prospective, large-scale, mul- Boston, MA
ekalexander@partners.org
ticenter clinical trials to investigate these markers are lacking. High-quality investigations are Giulia C. Kennedy, Ph.D.
critical for any molecular analysis before find- Veracyte
ings can be translated into clinical practice. South San Francisco, CA
Lastly, we note an error in the letter from Pusz- Bryan R. Haugen, M.D.
taszeri: the sensitivity of the gene-expression University of Colorado School of Medicine
classifier was 92%, not 52%.
Aurora, CO
We agree with Dominguez that both negative
Since publication of their article, the authors report no furand positive predictive values are influenced by ther potential conflict of interest.
the prevalence of cancer in a population. It is 1. Duick DS, Klopper JP, Diggans JC, et al. The impact of bereasonable to characterize the performance of a nign gene expression classifier test results on the endocrinolodiagnostic test with negative likelihood ratios, gist-patient decision to operate on patients with thyroid nodules
with indeterminate fine-needle aspiration cytopathology. Thywhich is independent of the disease prevalence. roid 2012;22:996-1001.
However, computation of the negative likelihood 2. Saleh HA, Feng J, Tabassum F, Al-Zohaili O, Husain M, Giorratio is accurate only when all other characteris- gadze T. Differential expression of galectin-3, CK19, HBME1,
and Ret oncoprotein in the diagnosis of thyroid neoplasms by
tics of the cohort are the same — a condition fine needle aspiration biopsy. Cytojournal 2009;6:18.
that is rare in the clinical setting.5 Our valida- 3. Fischer S, Asa SL. Application of immunohistochemistry to
tion study included many sites and ethnic groups thyroid neoplasms. Arch Pathol Lab Med 2008;132:359-72.
4. de Matos PS, Ferreira AP, de Oliveira Facuri F, Assumpção
across the United States, including academic and LVM, Metze K, Ward LS. Usefulness of HBME-1, cytokeratin 19
community practices, patients ranging in age and galectin-3 immunostaining in the diagnosis of thyroid mafrom 22 to 85 years, various nodule sizes, and lignancy. Histopathology 2005;47:391-401.
5. Pepe MS. The statistical evaluation of medical tests for clasmany methods of fine-needle aspiration biopsy. sification and prediction. Oxford, England: Oxford University
We therefore believe our results are applicable Press, 2003.
for broad routine use.
DOI: 10.1056/NEJMc1211421

Tofacitinib in Active Ulcerative Colitis
To the Editor: Sandborn et al. (Aug. 16 issue)1
report that tofacitinib has efficacy in the treatment of ulcerative colitis. The authors note that
Janus kinase (JAK) inhibitors JAK1 and JAK3 are
surprisingly ineffective in the treatment of
Crohn’s disease.2 In Crohn’s disease, the major
cytokines arise from the differentiation of two
subtypes of CD4+ T cells — Th1 and Th17 —
whereas in ulcerative colitis a Th2-like differentiation process seems to be involved. Several recent reports on different experimental models
seem to indicate that JAK inhibitors such as tofacitinib suppress Th2 but potentiate Th1 and
Th17 responses. For example, a low dose of tofacitinib accelerates the onset of experimental
autoimmune encephalomyelitis by potentiating
Th17 differentiation.3 JAK inhibitors such as tofacitinib and pyridone 6, a pan-JAK inhibitor,
also strongly reduce Th2 response and potentiate
Th1 and Th17 responses in different diseases.4
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Moreover, tofacitinib has been also described as
inhibiting interleukin-4–dependent Th2 cell differentiation in both murine and human T cells.5
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