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PRACTICE POINTS

. Special-site nevi are benign melanocytic proliferations
at special anatomic sites. Although cytologic atypia
and architectural distortion may be present, they are
centrally located and should not be present at the
borders of the lesion.

. Strong expression of the preferentially
expressed antigen in melanoma (PRAME) via
immunohistochemistry provides a reliable indicator for
benignity in differentiating a special-site nevus from a
malignant melanoma occurring at a special site.

The subset of nevi occurring at special sites (eg, acral skin, anogeni-
tal region, breast, ear, flexural surfaces) have normal histologic varia-
tions that preclude the use of routinely used diagnostic criteria for
malignancy. Suggested criteria for differentiating malignant special-
site lesions from benign lesions have been described, but there is an
unmet need for a validated test aiding in the delineation of benign
and malignant lesions at special sites. Preferentially expressed anti-
gen of melanoma (PRAME) expression has been characterized as a
relatively specific marker of melanoma, but not within the specific
population of special-site lesions. This study aimed to determine
if PRAME may serve as a specific marker of melanoma within the
population of special-sites lesions.
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he assessment and diagnosis of melanocytic
lesions can present a formidable challenge to even
a seasoned pathologist, which is especially true

when dealing with the subset of nevi occurring at special
sites—where baseline variations inherent to particular
locations on the body can preclude the use of features
routinely used to diagnose malignancy elsewhere. These
so-called special-site nevi previously have been described
in the literature along with suggested criteria for differ-
entiating malignant lesions from their benign counter-
parts.! Locations generally considered to be special sites
include the acral skin, anogenital region, breast, ear, and
flexural regions."?

When evaluating non-special-site melanocytic
lesions, general characteristics associated with a malig-
nant diagnosis include confluence or pagetoid spread
of melanocytes, nuclear pleomorphism, cytologic atypia,
and irregular architecture’; however, these features can
be compatible with a benign diagnosis in special-site
nevi depending on their extent and the site in question.
Although they can be atypical, special-site nevi tend to
have the bulk of their architectural distortion and cyto-
logic atypia in the center of the lesion as opposed to the
edges.! If a given lesion is from a special site but lacks
this reassuring feature, special care should be taken to
rule out malignancy.

Preferentially expressed antigen in melanoma
(PRAME) is an antigen first identified in tumor-reactive
T-cell populations in patients with malignant mela-
noma. It is the product of an oncogene that frequently
is overexpressed in melanomas, lung squamous cell
carcinomas, sarcomas, and acute leukemias.* It functions
as an antagonist of the retinoic acid signaling pathway,
which normally serves to induce further cell differentia-
tion, senescence, or apoptosis.” PRAME inhibits retinoid
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signaling by forming a complex with both the ligand-
bound retinoic acid holoreceptor and the polycomb
protein EZH2, which blocks retinoid-dependent gene
expression by encouraging chromatin condensation at
the RARP promoter site”; therefore, expressing PRAME
allows lesional cells a substantial growth advantage.

PRAME expression has been extensively character-
ized in non-special-site nevi and has filled the need for a
rather specific marker of melanoma.®'° Although PRAME
has been studied in acral nevi,'' the expression pattern in
nevi of special sites has yet to be elucidated. Herein, we
present a dataset characterizing PRAME expression in
these challenging lesions.

Methods
We performed a retrospective case review at the University
of Virginia (Charlottesville, Virginia) and collected a panel

TABLE 1. Study and Control Cohort
Lesion Sites

MIS/IM

Lesion site Nevus (study) (control) Total
Acral 1 11 12
Anogenital 3 3 6
Breast 16 1 17
Ear 1 6 7
Flexural 15 4 19
Total 36 25 61

Abbreviations: IM, invasive melanoma; MIS, melanoma in situ.

of 36 special-site nevi that previously were diagnosed
as benign by a trained dermatopathologist from January
2020 through December 2022. Special-site nevi were
identified using a natural language filter for the following
terms: acral, palm, sole, ear, auricular, lip, axilla, armpit,
breast, groin, labia, vulva, umbilicus, and penis. This study
was approved by the University of Virginia institutional
review board.

The original hematoxylin and eosin slides used for
primary diagnosis were re-examined to verify the prior
diagnosis of benign nevus at a special site. We performed
a detailed microscopic examination of all benign nevi in
our cohort to determine the frequency of various char-
acteristics at each special site. Sections were prepared
from the formalin-fixed and paraffin-embedded tissue
blocks and stained with a commercial PRAME antibody
(#219650 [Abcam] at a 1:50 dilution) and counterstain. A
trained dermatopathologist (S.S.R.) examined the stained
sections and recorded the percentage of tumor cells with
nuclear PRAME staining. We reported our results using
previously established criteria for scoring PRAME immu-
nohistochemistry”: 0 for no expression, 1+ for 1% to 25%
expression, 2+ for 26% to 50% expression, 3+ for 51%
to 75% expression, and 4+ for diffuse or 76% to 100%
expression. Only strong clonal expression within a popu-
lation of cells was graded.

Data handling and statistical testing were per-
formed using the R Project for Statistical Computing
(https://www.r-project.org/). Significance testing was per-
formed using the Fisher exact test. Plot construction was
performed using ggplot2 (https://ggplot2.tidyverse.org/).

Results

Our study cohort included 36 special-site nevi, and the
control cohort comprised 25 melanoma in situ (MIS) or
invasive melanoma (IM) lesions occurring at special sites.
Table 1 provides a breakdown of the study and control

TABLE 2. Special-Site Nevi Histopathologic Characteristics

Characteristic Acral Anogenital Breast Ear Flexural All sites
Discohesive nests 0 1 2 0 2 5
Enlarged nests 1 2 5 0 9 17
Inflammatory infiltrate 0 2 4 0 2 8
Lentiginous component 0 3 13 0 8 24
Lamellar fibroplasia 0 2 11 0 8 21

Mild cytologic atypia 0 2 4 0 2 8
Suprabasal scatter 1 1 2 0 0 4

All nevi 1 3 16 1 15 36
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cohorts by lesion site. Table 2 details the results of our
microscopic examination, describing frequency of various
characteristics of special-site nevi stratified by site.

Of the 36 special-site nevi in our cohort, 20 (56%)
had no staining (0) for PRAME, 11 (31%) demon-
strated 1+ PRAME expression, 3 (8%) demonstrated
2+ PRAME expression, and 2 (6%) demonstrated
3+ PRAME expression. No nevi showed 4+ expression.
In the control cohort, 24 of 25 (96%) MIS and IM showed
3+ or 4+ expression, with 21 (84%) demonstrating
diffuse/4+ expression. One control case (4%) demon-
strated 0 PRAME expression.These data are summarized in
Table 3 and Figure 1. There is a significant difference in
diffuse (4+) PRAME expression between special-site nevi
and MIS/IM occurring at special sites (P=1.039X10"2).

Based on our cohort, a positivity threshold of 3+ for
PRAME expression for the diagnosis of melanoma in a
special-site lesion would have a sensitivity of 96% and a

TABLE 3. PRAME Expression
Score Distribution

PRAME Nevus MIs/IM

score® (study) (control) Total
0 20 1 21
1+ 11 0 11
2+ 8 0 3

3+ 2 3 9
e 0 21 21
Total 36 25 61

Abbreviations: IM, invasive melanoma; MIS, melanoma in situ;
PRAME, preferentially expressed antigen of melanoma.
20=no expression; 1+=1%-25% expression; 2+=26%-50%
expression; 3+=51%-75% expression; 4+=diffuse or
76%-100% expression.

PRAME EXPRESSION

specificity of 94%, while a positivity threshold of 4+ for
PRAME expression would have a sensitivity of 84% and
a specificity of 100%. Figures 2 through 4 show photo-
micrographs of a special-site nevus of the breast, which
appropriately does not stain for PRAME; Figures 5 and
6 show an MIS at a special site that appropriately stains
for PRAME.

Comment

The distinction between benign and malignant pig-
mented lesions at special sites presents a fair challenge
for pathologists due to the larger degree of leniency for
architectural distortion and cytologic atypia in benign
lesions at these sites. The presence of architectural distor-
tion or cytologic atypia at the lesion’s edge makes render-
ing a benign diagnosis especially difficult, and the need
for a validated immunohistochemical stain is apparent.
In our cohort, strong clonal PRAME expression provided
a reliable immunohistochemical marker, allowing for the
distinction of malignant lesions from benign nevi at spe-
cial sites. Diffuse faint PRAME expression was present in
several benign nevi within our cohort, and these lesions
were considered negative (0) in our analysis.

Given the described test characteristics, we support
the implementation of PRAME immunohistochemistry
with a positivity threshold of 4+ expression as an ancil-
lary test supporting the diagnosis of IM or MIS in special
sites, which would allow clinicians to leverage the high
specificity of 4+ PRAME expression to distinguish an IM
or MIS from a benign nevus occurring at a special site. We
do not recommend the use of 4+ PRAME expression as
a screening test for melanoma or MIS among special-site
nevi due to its comparatively low sensitivity; however, no
one marker is always reliable, and we recommend contin-
ued clinicopathologic correlation for all cases. Although
PRAME can assist in the delineation of malignant lesions
from benign ones, microscopic examination of hematoxy-
lin and eosin—stained section remains the gold standard
for diagnosing malignant melanoma and MIS.

Although our case series included nevi and MIS/IM
from all special sites, we were limited in the number of

FIGURE 1. Preferentially
2] poy Py oo o MS/M expressed antigen of
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® Nevus expression score by
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8 special-site lesion type
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o 14 * o o bt 50% expression;
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0+ 0000000000 ® 0000000000 expression; 4+ =diffuse
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Acral Anogenital Breast Ear Flexural or 76%-100%
expression). IM indicates
Lesion Site invasive melanoma; MIS,
melanoma in situ.
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FIGURE 2. Special-site nevus histopathology showing a compound
nevus with mild melanocyte cytologic atypia and architectural distortion
at center of lesion (H&E, original magnification X200).

FIGURE 3. Special-site nevus histopathology with SOX10 stain
highlighting the melanocytic proliferation (original magnification x200).

acrogenital and ear nevi included due to a relative
paucity of biopsied benign nevi from these locations
at the University of Virginia. Additionally, although the
magnitude of the difference in PRAME expression
between the study and control groups is sufficient to
demonstrate statistical significance, the overall strength
of our argument would be increased with a larger
study group. We were limited by the number of cases
available at our institution, which did not utilize
PRAME during the initial diagnosis of the case; including
these cases in the study group would have undermined
the integrity of our argument because the differen-
tiation of benign vs malignant initially was made using
PRAME immunohistochemistry.
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FIGURE 4. Special-site nevus histopathology stained positive for
preferentially expressed antigen of melanoma (PRAME)(original
magnification xX200). PRAME immunohistochemical stain is negative
in the melanocytes previously highlighted by SOX10, supporting the
benign diagnosis.

FIGURE 5. Melanoma in situ histopathology showed a highly atypical
melanocytic proliferation at the base of the epidermis that does not
cross the dermoepidermal junction, supporting an in-situ diagnosis
(H&E, original magnification x200).

Conclusion

Due to their atypical features, special-site nevi can be
challenging to assess. In this study, we showed that
PRAME expression can be a reliable marker to distin-
guish benign from malignant lesions. Our results showed
that 100% of benign special-site nevi demonstrated 3+
expression or less, with 56% (20/36) demonstrating no
expression at all. The presence of diffuse PRAME expres-
sion (4+ PRAME staining) appears to be a specific indi-
cator of a malignant lesion, but results should always be
interpreted with respect to the patient’s clinical history
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FIGURE 6. Melanoma in situ histopathology stained positive for
preferentially expressed antigen of melanoma (PRAME), which

highlights the malignant melanocytes in the epidermis, supporting the

diagnosis of melanoma in situ (original magnification X200).

and the lesion’s histomorphologic features. Further study
of a larger sample size would allow refinement of the
sensitivity and specificity of diffuse PRAME expression in
the determination of malignancy for special-site lesions.
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