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Abstract

We describe a 49-year-old Japanese woman with cutaneous squamous cell carcinoma (SCC)
developing from recessive dystrophic epidermolysis bullosa (RDEB). Interestingly,
immunohistochemical staining revealed dense infiltration of CD163* M2 macrophages and
numerous Foxp3® regulatory T cells (Tregs) around the tumor. Since the contribution of
immunosuppressive factors (e.g. TGFB) to the carcinogenesis of SCC from RDEB was recently
reported, our present findings suggest one of the possible contributions of
immunosuppressive cells, such as CD163" M2 macrophages and Tregs, to the carcinogenesis
of SCC from RDEB.

Introduction

Recessive dystrophic epidermolysis bullosa (RDEB) is a hereditary skin disorder
with a high risk of developing aggressive squamous cell carcinoma (SCC) [1, 2]. Indeed,
over two-thirds of RDEB patients eventually die from SCC [1]. However, the precise
mechanism by which SCC develops from RDEB is still unclear. Recently, Knaup et al. [3]
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reported the contribution of immunosuppressive factors (e.g. TGF(3) to the
carcinogenesis of SCC from RDEB. In this report, we describe a patient with SCC
developing from RDEB and investigate the profiles of tumor-infiltrating cells, especially
focusing on immunosuppressive cells.

Case Presentation

A 49-year-old woman consulted us for a 2-year history of a bleeding nodule on her leg. She had
been treated for RDEB for 30 years. On her initial visit, physical examination revealed dome-shaped,
20 x 10 mm and 20 x 20 mm, easy-to-bleed nodules on her right leg (fig. 1). The biopsy specimen
revealed that the invasive cell mass extended into the reticular dermis (fig. 2a). The tumor-composing
cells were sheets of small cells with hyperchromatic nuclei and individual keratinization (fig. 2b). The
SCC antigen was increased (14.5 ng/dl). From the above findings, we diagnosed this patient as
developing SCC from RDEB. We excised the tumor with a 2-cm margin. We screened for possible
metastatic lesions with positron emission tomography and found no evidence of metastasis.

To evaluate the profiles of infiltrating cells in the tumor area, we employed immunohistochemical
staining for Foxp3 and CD163, as well as CD8, granulysin and IL-17. CD163+ macrophages (fig. 3¢, d)
and Foxp3high+ regulatory cells (fig. 3e, f) were densely infiltrated around the tumor. Dense infiltration
of CD8+ cells was observed (data not shown), but few granulysin+ cells were detected in the tumor
area (fig. 3g). In contrast to immunosuppressive cells, proinflammatory cells, including few IL-17-
producing cells, were scattered around the tumor area (fig. 2h).

Discussion

RDEB is a hereditary skin disorder characterized by mechanical fragility of the skin,
resulting in blistering and chronic wounds. A previous report suggested that patients
with RDEB had a high risk of developing aggressive SCC [1, 2]. Indeed, over two-thirds
of RDEB patients eventually die from SCC [1]. However, reports of the possible
mechanisms for carcinogenesis of SCC from RDEB are limited. Among them, Knaup et
al. [3] reported that RDEB keratinocytes showed elevated levels of TGFf31, which
suggested the contribution of immunosuppressive factors to the carcinogenesis of SCC
from RDEB.

Evaluating the immunological environment is indispensable for the assessment of
oncogenesis [4]. Indeed, strong evidence for an association between bacterial infectious
disease, such as chronic osteomyelitis and hidradenitis suppurativa, with oncogenesis
has been reported [5]. Chronic irritation of the skin and secondary bacterial infection
lead to proliferative epidermal changes. From the immunological point of view,
bacterial infection (i.g. Staphylococcus aureus, Streptococcus pyogenes) strongly induces
proinflammatory cytokines, including IL-1, IL-6, IL-17 and PGE2 [6, 7]. These
proinflammatory cytokines induce myeloid-derived suppressor cells, which, together
with regulatory T cells (Tregs), are known to play a central role in the induction of
peripheral tolerance [4]. In aggregate, in our present case, the long-term skin wound or
cutaneous scar caused by RDEB might be one of the possible triggers in the
development of SCC.

To test this hypothesis, we performed immunohistochemical staining for SCC from
RDEB, especially focusing on immunosuppressive cells as well as proinflammatory IL-
17-producing cells. As we expected, in our case, CD163+ M2 macrophages and
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Foxp3high+ Tregs were prominent around the tumor. Together with immunosuppressive
macrophages, Tregs promote an immunosuppressive environment in the tumor-
bearing host [4, 8, 9]. IL-17-producing cells did not aggregate, but were scattered in the
superficial dermis surrounded by CD163+ M2 macrophages. In addition, in contrast to
immunosuppressive cells, few granulysin-bearing cells, which have been reported to
correlate with the prognosis of cancer patients [10], were detected. Though we did not
further investigate for these phenotypically immunosuppressive cells, our present
findings suggest the contribution of CD163* M2 macrophages and Tregs to the
carcinogenesis of SCC arising from RDEB.

Fig. 1. Dome-shaped, 20 x 10 mm and 20 x 20 mm, easy-to-bleed nodules on the right leg.
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Fig. 2. Invasive cell mass extends into the reticular dermis (a). Tumor-composing cells were sheets of
small cells with hyperchromatic nuclei and individual keratinization (b). Paraffin-embedded tissue
samples from the patient were stained as follows: the sections were developed with new fuchsin for
CD163 (c, d), Foxp3 (e, f), granulysin (g) and IL-17 (h). Original magnification x100 (a, c, g), x200

(e, h) and x400 (b, d, f).
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