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Langerhans cell histiocytosis (LCH) is characterised by 
the clonal proliferation of Langerhans cells (LC) that 
predominantly occurs in infants and small children, but 
LCH is rare in adults (1). Generally in children, local 
therapy would be an appropriate treatment, since patients 
with localised disease or disease limited to a single organ 
system have a good prognosis (1). However, the clinical 
picture of LCH in adults is not fully understood and the 
optimal treatment for it is still under discussion. In this 
report, we describe a case of adult onset LCH successfully 
treated with bi-weekly pegylated interferon (PEG-IFN)-
α2a and discuss the immunological background focusing 
on the tumour microenvironment immunologically.

CASE REPORTS
A 57-year-old Japanese man visited our outpatient clinic with a 
one-month history of multiple papules on his face. On his initial 
visit, physical examination revealed waxy, normal-coloured 
small papules on his nose and forehead (Fig. 1A). The size of the 
papules was approximately 1–3 mm in diameter. A skin biopsy 
specimen revealed large atypical cells infiltrating throughout 
the dermis (Fig. 1E). Immunohistochemical staining revealed 
that these atypical cells were positive for CD1a (Fig. 1G) and 
S100, but negative for CD68. From these findings, we diag-
nosed this patient as adult onset LCH. Computed tomography 

(CT) scan, magnetic resonance imaging (MRI), bone marrow 
biopsy, and positron emission tomography (PET) revealed no 
sign of internal lesions. First, we administered topical steroids 
for 3 months without any effect. During the initial treatment, 
newly infiltrated plaques and papules with ulcer appeared on his 
bilateral groin (Fig. 1C). We performed skin biopsy again, which 
revealed dense infiltration of CD1a+ cells throughout the dermis, 
resembling the previously described lesion. We then subcuta-
neously administered 180 μg of PEG-IFN-α2a bi-weekly. One 
month later, the plaques and nodules had disappeared (Fig. 1B, 
1D). The biopsy specimen from the groin post-PEG-IFN-α2a 
treatment revealed that, although the density of infiltrating 
cells was similar to that of the pre-treatment specimen (Fig. 
1F), CD1a+ cells were remarkably decreased (Fig. 2H) and, 
compared to the specimen from previous specimen (Fig. 1I), 
CD86+ cells were remarkably increased (Fig. 1J). The interval 
of IFN-α2a administration was prolonged one month and there 
was no evidence of recurrence for 9 months.

To further examine the profiles of tumour-infiltrating cells 
pre- and post-PEG-IFN-α2a treatment, we employed immuno-
histochemical staining for CD8, granulysin, TIA-1, Foxp3 (data 
not shown), CD163 (Fig. S1A, B1), and CD206 (Fig. S1C, D1). 
Immunohistochemical staining revealed that the administration 
of PEG-IFN-α2a significant increased the number of CD8+ cells 
and granulysin-bearing cells (Fig. S21). Moreover, to quantify 
the immunohistochemical staining section for CD163, we per-
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Fig. 1. Physical examination and 
histological findings pre- and post-
PEG-IFN-α2a therapy. Waxy, normal-
coloured small papules on the nose 
and forehead (A). Infiltrated plaques 
and papules with ulcer appeared on 
the bilateral groin (C). The plaques 
had disappeared after PEG-IFN-α2a 
therapy (B, D). Large atypical cells 
had infiltrated throughout the dermis 
(E: H&E staining), and were positive 
for CD1a (G). The infiltrating cells 
were prominent throughout the dermis 
(F: H&E staining) but did not include 
CD1a+ cells (H). Paraffin-embedded 
tissue samples from pre- (I) and 
post- (J) PEG-IFN-α2a therapy were 
deparaffinised and stained using anti-
CD86 Ab and developed with liquid 
permanent red. (Original magnification 
× 200 (G, H, I, J), × 400 (E, F)).
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formed TissueFAXS analysis for CD163+ cells, as previously 
described (2), which revealed a decrease in the percentage of 
CD163+ cells (Fig. S1G1, H1). To quantify the other staining 
for CD8, granulysin, TIA-1 and Foxp3, the number of immu-
noreactive cells was counted using an ocular grid of 1 cm2 at 
a magnification of × 400 (Fig. S21). Staining of the infiltrated 
leucocytes was examined in more than 3 random, representative 
fields from each section. 

DISCUSSION

In this report, we describe a case of adult onset LCH 
successfully treated with bi-weekly PEG-IFN-α2a. 
Immunohistochemical staining revealed that the 
administration of IFN-α2a decreased the number of 
CD1a+ tumour cells and, in contrast, CD86+ cells were 
increased around the tumour. In addition, the histo-
FAXS analysis revealed that the ratio of CD163+ M2 
macrophages in the tumour was significantly decreased. 
Moreover, the number of granulysin-bearing cells was 
significantly increased though there was no effect on 
the number of TIA-1+ and Foxp3+ cells in the tumour. 
Our present study sheds light on the possibility of IFN-
α2a therapy for adult onset LCH and its effect on the 
tumour microenvironment of LCH.

LCH is characterised by the clonal proliferation of LC 
that predominantly occurs in infants and small children, 
but LCH in adults is rare (1). Therefore, the clinical 
picture of LCH in adults is not fully understood and its 
optimal treatment is still under discussion. Interestingly, 
Geissmann et al. (3) previously reported that LCH cells, 
which have an immature dendritic LC phenotype, could 
be induced to mature by CD40L and attain allostimula-
tory activity to a level similar to that of mature dendritic 
cells (DCs). They concluded that LCH cells might be 
induced to differentiate toward mature DCs, and drugs 
that enhance the in vivo maturation of these immature 
phenotype cells might be of therapeutic benefit. In 
addition, as we previously reported, human monocyte-
derived DC (MoDC) could be induced to mature by 
IFN-α (4). From the above findings, we hypothesised 
that PEG-IFN-α2a might induce the maturation of LCH 
and could be an optimal therapy for adult LCH. Indeed, 
the eruptions on the nose and bilateral groin rapidly 
disappeared with complete remission for 9 months. 

To further confirm our hypothesis, we employed im-
munohistochemical staining for the biopsy specimens 
pre- and post-IFN-α2a treatment. The tumour infil-
trating CD86+ cells in the specimen were prominent 
only post-treatment. As a previous report suggested, 
the upregulation of the expression of CD86 increased 
the antigen presenting function of LCH cells (3), sug-
gesting the proliferation of effector cells in the tumour 
microenvironment. Indeed, in parallel with the CD86+ 

cells, the number of CD8+ cells and granulysin-bearing 
cells was significantly increased, though there was no 
significant increase in TIA-1+ cells and Foxp3+ cells. 
Granulysin has homology to other cytotoxic molecu-
les of the saponin-like protein family (5), and several 
reports have suggested that granulysin lyses various 
tumours which may be related to the prognosis of tu-
mour patients (6–8). In addition, the ratio of CD163+ M2 
macrophages, which were reported as tumour-associated 
suppressive macrophages together with CD206 (9–11), 
was decreased by IFN-α2a treatment. In summary, the 
results of the present study suggest that the administra-
tion of PEG-IFN-α2a induces an anti-tumour immune 
response in the tumour microenvironment, which might 
contribute to a therapeutic effect on LCH.
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