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BACKGROUND
 z Recently, a 23-gene signature was developed to produce a diagnostic score 
capable of differentiating malignant melanoma from benign melanocytic lesions.1,2 

 z The objective of the study was to independently assess the performance of this 
gene signature in clinically relevant lesions.

METHODS
Gene Expression Testing

 z Melanocytic lesions were submitted for gene 
expression testing (Myriad Genetic Laboratories, 
Inc.) as part of normal healthcare operations.

 z The expression of 14 tumor marker genes and 9 
housekeeping genes was measured by qRT-PCR to 
obtain a melanoma diagnostic score (Table 1).

Study Design
 z A set of 1,400 melanocytic lesions was selected 
from samples prospectively submitted for gene 
expression testing at a clinical laboratory (Figure 1). 

 z Each sample was subjected to independent 
histopathologic evaluation by three experienced 
dermatopathologists, who were blinded to:

 – Gene expression testing
 – Diagnosis of submitting dermatopathologist
 – Diagnoses of other reviewing 

dermatopathologists
 z A primary diagnosis (benign or malignant) was 
assigned to each sample. 

 z A fourth dermatopathologist reviewed all cases for 
which there was a triple-concordant diagnosis of 
melanoma and assigned a subtype.

 z A threshold for minimum tumor volume was 
established at 10%. 

Validation of the Gene Expression Signature
 z The association between the score and the triple-concordant histopathologic 
diagnosis was assessed by sensitivity and specificity. 

 z Exact 95% confidence intervals were computed for sensitivity (proportion of 
correctly identified positive/malignant cases) and specificity (proportion of 
correctly identified negative/benign cases). 

 z The score was then used to assess the sensitivity of the gene expression 
signature within specific melanoma subtypes of lesions with triple-concordant 
diagnoses of melanoma.

RESULTS
 z A total of 736 cases with triple-concordant histopathologic diagnosis and >10% 
tumor volume were included in the analysis (Figure 2). 

 z This cohort included 
all major clinical-
histopathologic melanoma 
and nevus subtypes, as well 
as many histopathologic 
variants (Table 2). 

 z The sensitivity and 
specificity were determined 
to be 91.5% (CI: 86.4%-
95.2%) and 92.5% (CI: 
90.0%-94.5%), respectively. 

 z The sensitivity is consistent 
across all melanoma 
subtypes included here 
(Table 2). 

 z Many cases with an 
indeterminate diagnosis 
from the submitting 
dermatopathologist 
received a definitive score 
that agreed with the triple-
concordant diagnosis 
(Figure 3). 

 z In numerous instances the score was discordant with the submitting 
dermatopathologist’s favored pre-test diagnosis. 

 – Figure 4 shows a representative case example where the triple concordant 
diagnosis was malignant, in agreement with the score. 

 z Apparent false positives occurred in several cases in which the triple concordant 
diagnosis was dysplastic nevus. 

 – In several of these cases the reviewing dermatopathologists noted that the 
differential diagnosis included superficial melanoma or melanoma arising 
within a pre-existing dysplastic nevus. 

 z Apparent false negative results were most common in lentigo maligna. 

CONCLUSIONS
 z The gene signature differentiated malignant melanoma from benign nevi with a 
sensitivity and specificity of 91.5% and 92.5%, respectively. 

 z These results reflect the performance of the gene signature in a cohort of 
melanocytic lesions representative of those encountered in routine clinical 
practice.

Table 1. Reporting Ranges 
and Classifications

Score Result
-16.7 to -2.1 Benign
-2.0 to -0.1 Indeterminate
0.0 to 11.1 Malignant

Figure 1. Study Design
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Table 2. Distribution of Subtypes and Sensitivities in 
Samples with a Histopathologic Diagnosis of Melanoma

Melanoma Subtype % of Melanomas 
(n) Sensitivitya

Acral melanoma 0.6 (1) -

Lentigo maligna 
melanoma 32.8 (58)b 89.7%

Nodular melanoma 19.8 (35)c 91.4%

Superficial spreading 
melanoma 43.5 (77)d 94.8%

Not Specified/Other 3.4 (6) -

Total 177 91.5%
aSensitivity reported only for subtypes with ≥30 samples
bIncludes lentigo maligna, lentigo maligna melanoma, and 
lentigo maligna (nested pattern)
cIncludes nevoid melanoma (nodular), nevoid melanoma 
(papillated), and nodular melanoma
dIncludes lentiginous melanoma, nevoid melanoma (nested), 
melanoma in situ (other than lentigo maligna), melanoma 
arising in a dysplastic / Clark’s pattern nevus, ‘Spitzoid’ 
melanoma, and superficial spreading melanoma.

 Figure 2. Samples Included in Analysis
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Figure 3. This lesion from the back of 
a 26 year old female was submitted as 
‘indeterminate; favor atypical Spitz tumor’. 
All three reviewing dermatopathologists 
classified the lesion as a benign Spitz 
nevus. The score was -7.2.

Figure 4. This lesion from the abdomen of a 36 year old female was submitted with 
a pre-test diagnosis of ‘favor traumatized atypical nevus.’  All three of the reviewing 
dermatopathologists classified the lesion as melanoma.  The score was +1.1. The 
submitting Dermatopathologist changed the diagnosis to ‘atypical melanocytic proliferation’ 
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