Case Report

DOI: 10.7241/ourd.20144.98

A COMPLEX IMMUNE RESPONSE IN HALO NEVI
CORRELATES WITH IMMUNE REACTIVITY ON
INFILTRATED MELANOCYTES, ADJACENT HAIR
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Abstract
Introduction: A clinical “halo nevus” is a benign melanocytic-neoplasm, often exhibiting spontaneous involution. A characteristic clinical
feature is depigmentation of the surrounding skin, and a centripetal progression of the tumor regression phenomenon. Case Report: An 18 year
old male consulted the dermatologist for changes in color of an asymptomatic mole.
Materials and Methods: A clinical evaluation was performed, and skin biopsies were obtained for hematoxylin and eosin (H&E) review, and
for immunohistochemical (IHC) studies including CD3, CD4, CD8, CD20, CD68, CD99, myeloid/histiocyte antigen, S-100, PNL2 and SOX10.
Results: A neoplastic process was identified on H&E examination, located along the dermal/epidermal junction and within the dermis. The
neoplasm was composed of nests, cords and strands of benign melanocytes, with infiltrating lymphocytes. IHC staining demonstrated a strong
pattern of positivity with all of the IHC antibodies within, infiltrating and surrounding the primary neoplastic process. In addition, evidence
of the primary tumor immune response was noted around surrounding blood vessels and hair follicles, and on adjacent epidermal melanocytes.
Conclusions: In the present study, we demonstrate by histopathologic and immunologic evidence that lymphocytes are primarily responsible
for halo nevus tumor regression. Moreover, the immune response involves not only CD8 positive T lymphocytes, but a larger spectrum of B
and T lineage lymphocytes. Thus, the immunologic foundations of halo nevus regression are likely of greater complexity than previously
determined.
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Introduction
A clinical halo nevus, also known as leukoderma acquisitum
centrifugum, perinevoid vitiligo and Sutton’s nevus is a
melanocytic nevus surrounded by a depigmented ring or “halo”
[1-5]. The formation of the halo is thought to occur when certain
CD8 positive T lymphocytes appear in a lichenoid band below
the nevus and destroy the melanocytes. The precise triggers of
the CD8 positive lymphocytic attack are undetermined [1-5].
Halo nevi are considered primarily of cosmetic significance;
thus, often no treatment is required [1-5]. Although halo nevi
seem to be harmless, it is important to monitor these lesions
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regularly to detect changes in their appearances [1-5]. The
current medical literature suggests that if there is a change
in appearance, or the halo nevus becomes painful, itchy, or
infected, a physician should be consulted [1-5].
Case Report
A 18-year-old male visited the dermatologist, presenting
with a 2-week history of a whitening nevus on the back without
any other symptoms. Skin biopsies for hematoxylin and eosin
(H & E) examination and for immunohistochemical (IHC)
studies were performed.
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Material and Methods
Our IHC staining was read as positive or negative, in the presence
of both negative and positive controls for each marker tested.
The readings were performed by an immunodermatologist and
were based on the stain positivity of the tumor on 200 and 400X
magnification, as previously described [6-8]. The following
antibodies were tested: CD3, CD4, CD8, CD20, CD68, CD99,
S100, PNL2 (melanocyte specific antigen), myeloid/histiocyte
antigen and SOX-10 (a neural crest transcription factor).
Staining was performed as previously described [6-8].
Results
Microscopic Description
Review of the hematoxylin and eosin tissue sections
demonstrated a melanocytic neoplastic process located along
the dermal/epidermal junction and within the dermis. The
neoplasm was composed of nests, cords and strands of benign
melanocytes. Dermal melanocytic mitotic figures are rare. A
band-like, lichenoid infiltrate of lymphocytes and histiocytes
was present immediately subjacent to the lesion, and also
infiltrating some of the lesional melanocytes (Fig. 1). No
dysplastic histologic features are appreciated. The lesion
appeared free of the specimen margins in the sections examined.

Figure 1. a, H&E stain showing a mixed population of
melanocytes, lymphocytes and histiocytes in the halo nevus
(black arrow) (40x). b. A detail showing that the lymphocytes
and histiocytes approach an adjacent hair follicular unit (black
arrow)(200x). c. Similar to a, but at higher magnification (black
arrow)(400x). d. IHC stain showing CD68 positive cells both in
the dermis below the halo nevus (black arrow), and within the
halo (red arrow)(brown staining, 200x). e. IHC, demonstrating
positive S-100 staining in the halo nevus melanocytes (red
arrow) and above the nevus, scattered in the epidermis(black
arrow)(brown staining) (200x). f. IHC stain, showing positivity
with myeloid/histoid antigen antibody above the halo nevus in
the epidermis (diffuse brown staining; black arrow) and in the
hair isthmus (red arrow)(200x).
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IHC staining
A strong infiltrate of CD3 and CD8 positive cells was present
in a lichenoid pattern subjacent to and infiltrating the lesional
melanocytes; in addition, these markers were noted around
selected adjacent dermal blood vessels and around perilesional
junctional melanocytes. The CD3 and CD8 positive cell
populations had similar patterns and intensity of positivity
(Figs 2, 3). CD4 positive cells were also observed, in a similar
pattern as the CD3 and CD8 positive cells, but with decreased
numbers of positive cells per square millimeter of tissue.
CD20 positive cells were appreciated, in a similar pattern as
the above patterns; however, these cells were noted in greatly
decreased numbers relative to CD3, CD4 and CD8. CD68
positive cells were noted infiltrating lesional melanocytes. S100
positive staining was noted on melanocytes, and on Langerhans
antigen presenting cells. PNL2 and SOX-10 positive staining
was noted on melanocytes. We also noted CD99 positive cells
in similar locations as the T cells. Specifically, CD99 staining
was noted around the primary melanocytic nevus and on hair
follicular units, both in the isthmus and around hair follicle
bulb melanocyte. Myeloid/histoid antigen staining was positive
around the primary nevus, and on adjacent hair follicle isthmus
areas.

Figure 2. a, Positive IHC staining with PNL2 (black arrow;
brown staining). The red arrow highlights staining at the
basement membrane zone (100x). b. Positive IHC staining with
CD68(black arrow; brown staining)(200x). c. Positive IHC
staining with CD3 (black arrow; brown staining)(200x). d.
Positive IHC staining with CD4 (black arrow; brown staining)
(200x). e. Positive IHC staining with CD99 (black arrow; brown
staining) (200x). f. Positive IHC staining with CD20 (black
arrow; brown staining)(200x).

Figure 3. a. Positive IHC staining with SOX-10 on halo nevus
melanocytes (brown staining, black arrow) (40x). b. Same SOX10 IHC staining at the lower edge of the halo nevus, showing the
nevus cells(black arrow) infiltrating lymphocytes around the
edge (red arrow)(200x). c. Positive IHC staining with CD20
(brown staining; black arrow). Note these B lymphocytes are not
as numerous as the T lymphocytes, but present in similar areas
within the infiltrate (100x). d. Positive PNL2 IHC staining of
melanocytes within a hair follicle bulb, adjacent to the halo
nevus (black arrow, brown staining)(400x). e. A cartoon diagram,
summarizing portions of our data and detailing how T
lymphocytes and antigen presenting dendritic cells could
surround melanocytes within the halo nevus and within
adjacent hair follicles.

Discussion
The halo nevus immune response has been previously
regarded as an autoimmune process, mediated primarily by CD8
positive T lymphocytes. Specifically, the CD8 positive T cells
are thought to mediate a progressive destruction of nevus cells.
Halo nevi may be associated with other autoimmune disorders
such as vitiligo, Hashimoto’s thyroiditis, alopecia areata, celiac
disease and atopic dermatitis. It has been previously noted that
halo nevi are often detected after intense sun exposure, and
especially after sunburns [3,9]. Minimal information is present
win the medical literature regarding specifics of the immune
response in halo nevi. On review, we found less than 5 citations
specifically confirming the CD8 lymphocytic immune response.
One report cited the presence of IgM in lesional skin [10].
Although no direct demonstration of melanocyte destruction
has been observed by specific immune effector cells found
within the halo, the 1) abundance of antigen-presenting cells in
the regressing nevus and 2) presence of T lymphocytes at the
site of depigmentation suggest that these cells also participate
in the halo immune response. In our case, we were able to
further confirm the presence of CD68 positive and myeloid
histoid antigen positive cells in and around the halo nevus. In
conjunction with these T lymphocyte, Langerhans cell and nonLangerhans histiocyte populations, substantial evidence points
to the involvement of CD8 positive T lymphocytes as end line
effectors in the destruction of halo nevus melanocytes [1-4]. The
specific triggers of the autoimmune breakdown of tolerance that

triggers the migration and the presumed activation of these CD8
positive lymphocytes in the nevus (in the apparent absence of
disease) are unknown. Selected authors have performed electron
microscopic studies, and reported findings of lymphocyte,
monocyte, and plasma cell infiltration of halo nevi followed
by vacuolar cytolysis. These findings support the concept of a
sustained autoimmune reaction in regressing halo nevi [5].
We observed multiple positive antigen presenting cell markers;
these markers were present not only around and between
the melanocytes of the halo nevus, but also in proximity to
adjacent hair follicular units. These immune response details
are, to our knowledge, previously undocumented. We also
noted that CD99 (also known as MIC2 or single-chain type1 glycoprotein) marked positively within the halo nevus cells.
CD99 (a glycosylated transmembrane protein expressed on all
leukocytes and most strongly on thymocytes) is believed to
augment both T cell adhesion and apoptosis of T cells.
Because we present a single case, we suggest that the immune
response in halo nevi is likely not as simple as a solitary,
cytotoxic effect of CD8 positive T lymphocytes on melanocytes.
Moreover, we suggest that the other positive markers(and
correlating cells) noted in our study do not represent simple
epiphenomena. We suggest that these additional cells may not be
responsible for the direct destruction of the nevus melanocytes.
Further studies are required to confirm and clarify the precise
roles of these cells in the overall halo nevus immune response.
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