
RESULTS
● 182 cases (99 melanomas, 83 nevi) were eligible for

analysis and produced valid test scores (Figure 1).
● When cases with an indeterminate test result were

excluded, the gene signature differentiated melanoma
from benign nevi with a sensitivity of 93.8% and a
specificity of 96.2%.
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METHODS
COHORT
● 293 archived melanocytic lesions not

previously assessed by the gene expression
signature were identified and submitted for
testing by 4 independent institutions.

● Cases were selected according to pre-
defined clinical outcome measures.

 – Malignant Lesions: Stage I-III primary
cutaneous melanomas that produced 
distant metastases beyond the sentinel 
lymph node following diagnosis of the 
primary lesion.

 – Benign Lesions: Cutaneous melanocytic 
lesions with long-term clinical follow-up 
showing no adverse events. 

GENE EXPRESSION ANALYSIS
● RNA was extracted from FFPE biopsies

and qRT-PCR was used to measure the
expression of 23 genes (14 tumor marker
genes and 9 housekeeper genes).

 – PRAME, S100A9 and 4 related genes
(S100A7, S100A8, S100A12 and PI3), 
8 immune group genes (CCL5, CD38, 
CXCL10, CXCL9, IRF1, LCP2, PTPRC 
and SELL)

● Re-excisions, metastases, non-melanocytic
lesions, and lesions with <10% tumor
volume were excluded.

● A weighted
algorithm was
applied to the
gene expression
values to produce
a single numeric
score (Table 1).

DIAGNOSTIC ACCURACY
● The sensitivity and specificity of the score

was evaluated against clinical outcomes.

CONCLUSIONS
● The gene expression score distinguishes melanoma

from nevi with a high degree of accuracy as compared to
the diagnostic standard of clinical outcome.

● Additional studies evaluating potential causes of false
negative and false positive results may contribute
to improved utilization of the test as an adjunct to
histopathology.

BACKGROUND
● Biomarker gene expression quantification

shows utility as a diagnostic adjunct for
ambiguous melanocytic lesions.

● A clinically validated 23-gene signature
showed greater than 90% diagnostic
accuracy compared to expert consensus
histopathologic diagnosis.

● Here the sensitivity and specificity of this
molecular test was additionally tested
against clinical outcome based classification
of melanocytic lesions.

Table 2. Clinical and histopathologic data by disease status.

Variable Summary Statistic Malignant 
(n = 99)

Benign 
(n = 83)

Age mean (sd) 63 (14) 42 (17)
Gender male 66 (67%) 29 (35%)

female 33 (33%) 54 (65%)
Breslow 
Depth

median (range) 2.8 (0.4, 17.9) NA
0 – 1.0 mm 16 (16%) –

1.01 – 2.0 mm 20 (20%) –
> 2.0 mm 62 (63%) –

missing 1 –
Follow-Up 
(months) median 18 74.9

Table 1. Score reporting. 
Score Result

-16.7 → -2.1 Benign
-2.0 → -0.1 Indeterminate
0.0 → 11.1 Malignant

Table 3. Performance of the gene signature by histopathologic subtype.
Test Result

Melanoma Subtype Malignant Benign Indeterminate
Nodular melanoma 38 1 0
Superficial spreading 
melanoma 29 1 1

Nevoid melanoma 7 0 0
Acral melanoma 6 0 0
Superficial spreading 
melanoma ex nevus 4 1 0

Desmoplastic 
melanoma 0 3 0

Other Melanoma* 7 0 1
Total 91 6 2
Nevi Subtype Malignant Benign Indeterminate
Compound nevi 0 23 0
Intradermal nevi 0 21 0
Compound nevi with 
congenital features 0 9 0

Compound dysplastic 
nevi 0 8 0

Compound dysplastic 
nevi with severe atypia 2 0 3

Compound nevi 
with congenital and 
dysplastic features

1 0 0

Other Nevi** 0 14 2
Total 3 75 5 

*Nodular melanoma ex nevus (1), acral lentiginous melanoma (2), lentigo maligna
melanoma (2), Spitzoid melanoma (1), melanoma NOS (1), melanoma in situ (1)

**Compound nevi with special site features (1), Intradermal nevi with congenital 
features (3), Intradermal nevi, mitotically active (1), Junctional nevi (1), Junctional 
dysplastic nevi (2), Pigmented spindle cell nevus (2), Spitz nevi (1), Spitz nevi with 
desmoplasia (1), Spitzoid dysplastic nevi (1),  Combined nevi (blue and intradermal) 
(1), Combined nevi (desmoplastic and conventional features) (1), Acral nevi (1)

Figure 2. This lesion from the posterior shoulder of a 54 year old male was 
classified as compound dysplastic nevus with severe atypia. Melanoma could 
not be excluded on histopathologic examination. The score was +4.1. This 
case was considered 
a false positive 
because metastases 
were not detected 
during a follow-up 
period of seven years. 

Figure 1. Score distribution.
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