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SHORT COMMUNICATION

CD30+ lymphoproliferative disorders represent a spec-
trum of diseases from lymphomatoid papulosis (LyP) 
to primary cutaneous anaplastic large-cell lymphoma 
(PCALCL) (1, 2). LyP is characterized by recurrent 
papulonodular lesions, which undergo spontaneous reg-
ression (1, 2). Survival is unaffected by LyP, but patients 
are at risk of a second cutaneous or lymphoid malignancy 
(1). PCALCL has a favourable prognosis with a 5-year 
survival rate between 76% and 96%. In this report, we 
used immunohistochemical (IHC) staining of LyP type 
A and PCALCL specimens to examine for macrophage 
markers as well as dendritic cell (DC)-specific markers 
and their functional markers.

MATERIALS AND METHODS
Reagents
Full details of reagents are given in Appendix S11. We collected 
archival formalin-fixed, paraffin-embedded skin specimens 
from 4 patients with LyP and 4 patients with PCALCL who 
were treated in our department (Table SI1). All patients gave 
informed consent. This study was approved by the ethics com-
mittee of Tohoku University Graduate School of Medicine. Full 
details are available in Appendix S11.

Optical densitometric mean values were determined in IHC 
stained sections using KS400 image analysis system, and the 
staining intensity was presented reciprocally (3). For image 
cytometry, stained images were analysed using HistoQuest 
software(TissueGnostics, Vienna, Austria). Full details are 
given in Appendix S11.

Student’s t-test was used for single comparison of 2 groups. 
The level of significance was set at 0.05.

RESULTS

First, we investigated the profiles of tumour-associated 
macrophages (TAMs). IHC staining of LyP (Fig. 1A, 
C) and PCALCL (Fig. 1B, D) showed infiltration of 
substantial numbers of CD163+ macrophages (Fig. 
1A, B) and CD206+ cells (Fig. 1C, D) in lesional skin. 

Next, to quantify the CD163+ cells and CD206+ cells 
in lesional skin, we performed TissueFAXS analysis (3). 
The percentages of CD163+ cells in LyP and PCALCL 
were 7.9 ± 2.9% and 14.6 ± 4.2% (p = 0.24), respectively, 
and the percentages of CD206+ cells were 15.2 ± 3.4% 
and 48.7 ± 10.0% (p = 0.0195), respectively (Fig. 1E).  
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Fig. 1. Paraffin-embedded tissue samples from patients 
with (A, C) lymphomatoid papulosis (LyP) and (B, 
D) primary cutaneous anaplastic large-cell lymphoma 
(PCALCL), (A, B) stained with anti-CD163 and (C, 
D) anti-CD206 antibodies. Sections were developed 
with liquid permanent red. (Original magnification 
(A, B) ×100, (C, D) × 200). Mean intensity of CD163+ 
macrophages or CD206+ cells compared with that of 
unstained cells in the same section. (E) A summary of 
the percentages of immunoreactive cells in LyP and 
PCALCL (The data are expressed as mean ± standard 
error in each group. p = 0.05).
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Because both macrophages and dendritic cells (DC) 
express CD206, also studied CD205 (specific for DC) to 
investigate the possibility of DC infiltration. IHC stain-
ing for CD205 revealed substantial numbers of CD205+ 
DC among the stromal cells of PCALCL (Fig. S1C, D1). 
In contrast, few CD205+ DC were detected among the 
stromal cells of LyP (Fig. S1A, B1). Other DC-specific 
markers, CD83 and CD208, were not detected in the 
lesional skin of LyP or PCALCL (data not shown). 

To further investigate the functional phenotypes of 
TAMs and DC in LyP and PCALCL, we employed IHC 
staining to detect PD-L1 and CCL18, both of which are 
reported to be markers of TAMs and DC, and are associa-
ted with a poor prognosis in tumour-bearing hosts (4–6). 
Staining for PD-L1 revealed substantial numbers of PD-
L1high+ cells among the stromal cells of LyP (Fig. S2A1). 
In contrast, few PD-L1high+ cells were detected among 
the stromal cells of PCALCL (Fig. S2B1). Together 
with PD-L1 staining, substantial numbers of CCL18-
producing cells were detected in LyP (Fig. S2C1), but not 
in PCALCL (Fig. S1D1). The intensity of IHC staining 
was scored on a semi-quantitative scale (Table SI1).

DISCUSSION

In this report, we employed IHC staining, focusing on 
the phenotype of tumour-infiltrating histiocytes, speci-
fically CD163, CD206, CD83, CD205 and CD208, as 
well as their functional markers, PD-L1 and CCL18. In-
terestingly, TissueFAXS analysis revealed a relatively 
higher percentage of CD206+ cells in LyP, suggesting 
that tumour-infiltrating histiocytes in the lesional skin 
of LyP and PCALCL have different profiles. 

Other reports have suggested that the presence of 
TAMs correlates with therapy failure and poor prog-
nosis in cancer patients (7, 8). It has also been reported 
that M2 macrophages have an important role in the 
production of an immunosuppressive cytokine, IL-10, 
and various chemokines, which leads to the induction 
of Tregs and Th2, and the consequent creation of an 
immunosuppressive tumour microenvironment (9–11). 
Since IL-10 is also known to increase the expression of 
co-inhibitory molecules, such as PD-L1 on TAMs and 
DCs (5, 11), we hypothesized that the expression of 
PD-L1 might be different between LyP and PCALCL. 
Indeed, the expression of PD-L1 was prominent in LyP, 
while there were few PD-L1high+ cells in the lesional skin 
of PCALCL, which might correlate with the incidence 
of secondary cutaneous malignancies in LyP (1). In 
parallel with the expression of PD-L1, the expression 
of CCL18, which was previously reported to correlate 
with the prognosis of CTCL (6), was prominent in LyP.

CD205 is highly expressed in human DCs and can 
mediate antigen uptake, processing and proliferation 
(12, 13). In vivo, CD205 is almost exclusively expres-
sed by DCs in lymphoid organs (14). Targeting anti-

gens to CD205-expressing DCs in the steady state has 
been shown to induce tolerance (13). However, this 
can be overcome by co-administration of an adjuvant 
that activates DC, leading to induction of the immune 
response (14). Because the microenvironment of CTCL 
is proinflammatory (15), CD205-expressing DCs might 
work as immunogenic DCs in CTCL. In the present 
study, CD205-expressing DCs were more prominent 
in PCALCL than in LyP, suggesting that histiocytes in 
PCALCL are activated, immunogenic DCs. 

Since the analysed number of cases was small, and 
IHC analysis examines only a single time-point within 
the life of a tumour, further cases are needed to gain 
additional insight into the pathomechanisms of LyP 
and PCALCL.

REFERENCES

1. Kempf W, Pfaltz K, Vermeer MH, Cozzio A, Ortiz-Romero 
PL, Gabot M, et al. EORTC, ISCL, and USCLC consensus 
recommendations for the treatment of primary cutaneous 
CD30-positive lymphoproliferative disorders: lymphoma-
toid papulosis and primary cutaneous anaplastic large-cell 
lymphoma. Blood 2011; 118: 4024–4035.

2. Kempf W. CD30+ lymphoproliferative disorders: histopa-
thology, differential diagnosis, new variants, and simula-
tors. J Cutan Pathol 2006; 33 Suppl 1: 58–70.

3. Tojo G, Fujimura T, Kawano M, Ogasawara K, Kambayashi 
Y, Furudate S, et al. Comparison of IL-17 producing cells 
in different clinical types of alopecia areata. Dermatology 
2013, 227: 77–82.

4. Hino R, Kabashima K, Kato Y, Yagi H, Nakamura M, Honjo 
T, et al. Tumor cell expression of programmed cell death-1 
ligand 1 is a prognostic factor for malignant melanoma. 
Cancer 2010; 116: 1757–1766.

5. Fujimura T, Ring S, Umansky V, Mahnke K, Enk AH. 
Regulatory T cells stimulate B7-H1 expression in myeloid-
derived suppressor cells in ret melanomas. J Invest Der-
matol 2012; 132: 1239–1246.

6. Günther C, Zimmermann N, Berndt N, Grosser M, Stein 
A, Koch A, et al. Up-regulation of the chemokine CCL18 
by macrophages is a potential immunomodulatory pathway 
in cutaneous T-cell lymphoma. Am J Pathol 2011; 179: 
1434–1442.

7. Steidl C, Lee T, Shah SP, Farinha P, Han G, Nayar T, et 
al. Tumor-associated macrophages and survival in classic 
Hodgkin’s lymphoma. N Engl J Med 2010; 362: 875–885.

8. Zhu XD, Zhang JB, Zhuang PY, Zhu HG, Zhang W, 
Xiong YQ, et al. High expression of macrophage colony-
stimulating factor in peritumoral liver tissue is associated 
with poor survival after curative resection of hepatocellular 
carcinoma. J Clin Oncol 2008; 26: 2707–2716.

9. Satoh T, Takeuchi O, Vandenbon A, Yasuda K, Tanaka Y, 
Kumagai Y, et al. The Jmjd3-Irf4 axis regulates M2 ma-
crophage polarization and host responses against helminth 
infection. Nat Immunol 2010; 11: 936–944.

10. Gordon S, Martinez FO. Alternative activation of macropha-
ges: mechanism and functions. Immunity 2010; 32: 593–604. 

11. Curiel TJ, Cheng P, Mottram P, Alvarez X, Moons L, Ev-
demon-Hogan M, et al. Dendritic cell subsets differentially 
regulate angiogenesis in human ovarian cancer. Cancer Res 
2004; 64: 5535–5538.

12. Dhodapkar MV, Sznol M, Zhao B, Wang D, Carvajal RD, 
Keohan ML, et al. Induction of antigen-specific immunity 

Acta Derm Venereol 95

https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016
https://doi.org/10.2340/00015555-2016


602 Short communication

with a vaccine targeting NY-ESO-1 to the dendritic cell 
receptor DEC-205. Sci Transl Med 2014; 6: 232ra51.

13. Mahnke K, Qian Y, Knop J, Enk AH. Induction of CD4+/
CD25+ regulatory T cells by targeting of antigens to im-
mature dendritic cells. Blood 2003; 101: 4862–4869.

14. Mahnke K, Guo M, Lee S, Sepulveda H, Swain SL, Nussen-
zweig M, et al. The dendritic cell receptor for endocytosis, 

DEC-205, can recycle and enhance antigen presentation 
via major histocompatibility complex class II-positive 
lysosomal compartments. J Cell Biol 2000; 151: 673–684.

15. Krejsgaard T, Ralfkiaer U, Clasen-Linde E, Eriksen KW, 
Kopp KL, Bonefeld CM, et al. Malignant cutaneous T-cell 
lymphoma cells express IL-17 utilizing the Jak3/Stat3 sig-
naling pathway. J Invest Dermatol 2011; 131: 1331–1338.

Acta Derm Venereol 95


