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Abstract 
We describe a case of basosquamous cell carcinoma arising from a 52-year-old Japanese 
renal transplantation recipient (RTR). In the present case, we investigated the 
immunohistochemical profiles of tumor-infiltrating lymphocytes, focusing on cytotoxic 
granules, granulysin-bearing cells and immunosuppressive cells, such as regulatory T cells 
and tumor-associated macrophages. Our present study suggests some of the possible 
mechanisms for the carcinogenesis of cutaneous malignancy in RTRs. 
 

Introduction 

The risk factors for non-melanoma skin cancer (NMSC) in renal transplant recipients 
(RTRs) are related to the dosage and duration of administration of immunosuppressive 
reagents [1]. Concerning genetic factors, several factors, such as p53 tumor suppressive 
gene mutations, are responsible for the carcinogenesis of skin carcinomas in RTRs [2]. 
In general, evaluation of not only the genetic factors, but also the immunological 
environment is indispensable for the assessment of oncogenesis [3]. In this report, we 
present a case of basosquamous cell carcinoma developing on the nose of an RTR; 
immunohistochemical staining focusing on immunosuppressive and 
immunomodulatory cells was employed. 
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Case Report 

A 52-year-old Japanese man visited our outpatient clinic with a 1-month history of a red nodule on 
his nose. He had undergone renal transplantation 20 years before and, since then, had taken oral 
cyclosporine. On his initial visit, physical examination revealed a red, dome-shaped, easy-to-bleed 
nodule on his nose (fig. 1). The size was approximately 10 × 8 mm in diameter. A biopsy specimen 
revealed dermal infiltration of the tumor, which was composed of atypical keratinocytes with 
dyskeratotic cytoplasm and peripheral palisaded basaloid cells (fig. 2a). From the above findings, the 
specimen was diagnosed as basosquamous cell carcinoma arising from an RTR. The lesion was 
excised with a 1-cm surgical margin. To further investigate the possible mechanisms of the 
carcinogenesis of RTRs, immunohistochemical staining was employed, especially focusing on 
cytotoxic T cells and immunosuppressive lymphocytes as we previously reported [4, 5]. 
Immunohistochemical staining revealed dense infiltration of CD163+ macrophages and granulysin-
bearing cells (fig. 2b, d), and scattered IL-17-producing cells (fig. 2c). Few Foxp3high+ cells were 
detected (data not shown). 

Discussion 

In this report, we present a case of basosquamous cell carcinoma on the nose of an 
RTR. Interestingly, immunohistochemical staining revealed dense infiltration of CD163+ 
M2 macrophages as well as scattered IL-17-producing cells and granulysin-bearing 
cells. 

Long-term administration of immunosuppressive agents has been thought to be 
responsible for causing DNA damage that interferes with normal DNA repair 
mechanisms and deviations in natural immune surveillance [1]. Renal transplantation 
is associated with an increased incidence of NMSC caused by immunosuppression. 
Squamous cell carcinoma and basal cell carcinoma, the two major histological types of 
NMSC, exhibit more aggressive biological and clinical courses in RTRs, with higher rates 
of recurrence and mortality than in the general population [6]. Compared to these two 
major NMSC in RTRs, basosquamous cell carcinomas developing from RTRs have been 
relatively rare [7]. In addition, interestingly, NMSC showed reduced tumor-infiltrating 
lymphocytes (TILs), compared with conventional NMSC [8]. Therefore, in this report, 
immunohistochemical staining was employed to investigate the profiles of TILs in the 
basosquamous cell carcinoma, especially focusing on immunosuppressive cells. 

Immunosuppressive cells, such as regulatory T cells (Tregs), myeloid-derived 
suppressor cells, and M2 macrophages play a role in maintaining the tumor 
environment [3, 9]. The high frequency of Tregs in patients with carcinomas reportedly 
contributes to lymphocyte dysfunction, leading to the suppression of antitumor 
immune responses [10]. In our present case, few Tregs were detected around the 
tumor. As a previous report suggested [11], long-term intake of cyclosporine may 
suppress the proliferation and function of Tregs. Instead of Tregs, numerous CD163+ 
M2 macrophages were detected in our case, which might be related to the 
immunosuppressive tumor microenvironment. 

The role of suppressive macrophages is currently one area of interest in human 
carcinogenesis [4, 5, 9]. CD163+ M2 macrophages were recently reported to promote an 
immunosuppressive environment by the suppression of T cell activities through 
various pathways in the tumor-bearing host, and contribute to tumor growth, invasion 
and metastasis [3, 12, 13]. As our present case contained a number of granulysin-
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bearing cells and IL-17-producing cells, the abrogation of immunosuppressive 
macrophages might suppress the development of skin cancer in RTRs (fig. 3). Since we 
did not directly assess the suppressive function of these infiltrating M2 macrophages, 
granulysin-bearing cells, and IL-17-producing cells, further analysis of the mechanisms 
underlying this phenomenon would offer fundamental insight into the mechanisms of 
skin cancer in RTRs. Such clarification will need to be addressed in future 
investigations. 

 
 
 
 
 

 

Fig. 1. A red, dome-shaped, 10 × 8-mm, easy-to-bleed nodule on the nose. 
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Fig. 2. Dermal infiltration of the tumor, which was composed of atypical keratinocytes with 
dyskeratotic cytoplasm and peripheral palisaded basaloid cells (a). Paraffin-embedded tissue samples 
from the patient were stained as follows: the sections were developed with liquid permanent red for 
CD163 (b), IL-17 (c), and granulysin (d). [Orig. magnif. ×100 (a), ×200 (b–d).] 
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Fig. 3. Together with Tregs, CD163+ M2 macrophages suppress the antitumor immune response 
against the tumor. In contrast with immunosuppressive lymphocytes, the effector cells and 
immunomodulatory cells promote antitumor immune response. 
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