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SUMMARY 

Context: Detection of thyroid cancer among benign nodules on fine-needle aspiration biopsies 
(FNAB), which presently relies on cytological examination, is expected to be improved by new 

diagnostic tests set up from genomic data. 
 
Objective: Aim of study was to use a set of genes discriminating benign from malignant tumors on 
the basis of their expression levels to build tumor classifiers and evaluate their capacity to predict 
malignancy on FNAB.  
 
Design: The authors analyzed the level of expression of 200 potentially informative genes in 56 
thyroid tissue samples (benign or malignant tumors & paired normal tissue) using nylon macro-arrays. 
Gene expression data were subjected to a weighted voting algorithm to generate tumor classifiers. The 
performances of the classifiers were evaluated on a series of 26 ‘sham’ FNAB, i.e. FNAB carried out 
on thyroid nodules after surgical resection.  
 
Results: A series of 19 genes with a similar expression in follicular adenomas and normal tissue and 
discriminating follicular adenomas + normal tissue from the following:  follicular thyroid carcinomas 

(FTCs), papillary thyroid carcinomas (PTCs), or both FTCs & PTCs. These were used to generate 4 
classifiers, the FTCs, PTCs, common (FTC+PTCs), & global classifiers. In 23 of the 26 sham FNAB, 
the 4 classifiers yielded a diagnosis in agreement with the diagnosis of the pathologist used as 
reference; in the 3 other cases, the correct diagnosis was given by 3 of 4 classifiers. 
  
Conclusions: The authors developed a procedure of molecular diagnosis of benign vs. malignant 
tumors applicable to the material collected by FNAB. The molecular test complied with a preclinical 
validation stage; it must be now evaluated on ultrasound-guided FNAB in a large-scale prospective 
study. 

   
 
COMMENT
Fine needle aspiration cytology has 
become an essential tool for the detection 
of thyroid cancer in the work-up of patients 
with thyroid nodules. However, even 
experienced cytologists encounter 
difficulties with FNA samples for which 
cytological features neither confirm nor 
rule out possible malignancy: these cases 

are usually designated as ‘suspicious’ or 
‘indeterminate’. To improve the pre-
operative score of FNA material, efforts 
are being made to identify genes that are 
differentially expressed in papillary thyroid 
carcinoma versus normal thyroid tissue. 
The challenge is to choose combination(s) 
of marker genes that would allow to 
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discriminate benign from malignant 
thyroid tumors and try to set up a 
molecular diagnosis test applicable to FNA 
material. In present study, the investigators 
elaborated a thyroid tumor profile based on 
gene expression in a two-stage study. In 
stage I, the authors analyzed a series of 
thyroid samples corresponding to normal 
tissue, benign neoplasms and carcinomas 
obtained from a tumor bank, to generate 
molecular tumor classifiers using the 
smallest possible number of genes and 
exhibiting the highest prediction strength. 
In stage II, they evaluated the performance 
of 4 tumor classifiers on a new set of 
samples obtained by ‘sham’ FNA, and the 
molecular diagnosis given by each 
classifier was compared to the diagnosis 
made by the pathologist (used as the 
reference). The main result was that the 

combination of 4 classifiers gave the 
correct diagnosis (benign versus 
malignant) in 100% of the cases. This 
study confirmed that a correct molecular 
diagnosis can be made on FNAB by 
measurements of the transcript level of a 
limited number of marker genes.  
 
Transcriptome analyses of this type will 
need to be validated by large scale 
prospective ‘real’ studies on ‘real’ patients. 
It will also be necessary to show that this 
type of technique (cost, expertise, 
availability, etc.) is compatible as a routine 
application in order to become eventually a 
complementary test in case of suspicious 
or indeterminate cytology.  
(Daniel Glinoer, M.D.; Ph.D.) 
 

 
See Tables below 
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