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Childhood CD4+/CD56+ hematodermic neoplasm:
case report and review of the literature

Recently, rare CD4+/CD56+ hematodermic neo-
plasm has been described as a distinct clinico-
pathologic entity, with aggressive course and poor
outcome. Skin is typically involved at presentation,
but widespread dissemination to bone marrow is
rapid. To date, no standardized therapeutic
approach to this disease has been established. As
its diffusion mainly concerns elderly patients, only
a few paediatric cases have been documented. We
report an additional case of CD4+/CD56+ hemato-
dermic tumour that showed a good response to
chemotherapy based on a lymphoma protocol.
Moreover, we try to analyse features and outcome
of a few other paediatric CD4+/CD56+ hematoder-
mic tumours as they are reported in the literature.
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CD4+/CD56+ hematodermic neoplasms account for
0.7% of cutaneous lymphomas and are considered rare
neoplasms with predominant skin involvement.1 They
have typical lymphoblastoid morphology and CD56 mol-
ecule expression, in the absence of commitment to the B,
T-cell or myeloid lineage: expression of surface CD3 mol-
ecule is generally absent, as well as T-cell receptor (TCR)
rearrangements and detectable Epstein-Barr virus
genome (EBV).2,3 Owing to their rarity, a clear nomencla-
ture and characterization of malignancies arising from
these cells has never been established in recent years.4

Only in the recently published WHO-EORTC classifica-
tion of cutaneous lymphomas5 are they defined as
CD4+/CD56+ hematodermic neoplasms and recognized as
distinct clinicopathologic entities.6 Although regarded as
neoplasms related to natural killer (NK) cells for long
time,7,8,9 it is now accepted that CD4+/CD56+ hematoder-
mic tumours derive from plasmocytoid dendritic cells
(pDCs) as their leukaemic counterpart.10,11,12 In this view,
some authors have suggested that CD123, typically
expressed on pDCs, can be used as specific cell markers
to identify true pDC malignancies.12 Notwithstanding,
CD123 is not an exclusive marker for pDCs, as it is
expressed in a variety of hematopoietic malignancies.13

As far as controversies regarding pDCs themselves are
concerned, recent laboratory findings suggest that mouse
pDCs derive exclusively from estrogen-resistant myeloid
progenitors,14 but the question of their origin still needs to
be definitively settled. CD4+/CD56+ hematodermic neo-
plasms mainly involve skin at diagnosis15,16,17 with often
indolent presentation, but manifest an aggressive and
rapidly fatal course without delay. Systemic chemothera-
py often results in a complete remission (CR), but quick
relapses unresponsive to further treatment may be
expected.18 Only a few paediatric cases are reported in the
literature, so little is known about their characteristics:
although some authors propose moderately better prog-
nosis for young age onsets,13 poor outcome both in adults
and in children is reported at present.7,16

Case Report 
An eight-year-old boy presented a solitary red-brown-

ish nodule (diameter 3×4 cm) on his left posterior thigh,
followed after short time by multiple similar purpuric
lesions all over the skin of the face, thorax and legs. Initial
investigations for bleeding disorders were inconclusive,
whereas the complete blood count revealed pancytope-

nia (Haemoglobin 8.8 g/dL, White Cell Count 2960/mm3,
Platelets 74×109/L). Circulating immature blood cells
amounting to 30% were found. Hepatosplenomegaly
was not reported. A left inguinal lymphadenopathy was
evident and no interior organ involvement was observed.
As malignancy was suspected, the child underwent
inguinal lymph node (LN), skin and bone marrow (BM)
biopsy, as well as BM aspirate. 

Pathological examination of the LN biopsy revealed a
lymphomatous  infiltration composed of small to medi-
um-sized elements without cytoplasmic azurophilic gran-
ules, effacing nodal architecture by diffuse proliferation
(Figure 1). Blastoid cells stained negative for surface CD3,
CD5, CD7, CD34, CD10, CD19, CD20, Granzyme B,
CD13, CD14, CD33 and myeloperoxidase (MPO), and
positive for CD56, CD4, CD2, CD45, HLA-DR, CD123
and TDT. An invasion of 90% blasts immunophenotypi-
cally similar to the LN profile was evident in the BM.
Genomic investigation of tumour cells showed no TCR
gene rearrangements and the EBER test was negative. All
these findings were diagnostic of CD4+/CD56+ hemato-
dermic neoplasm.5 Its primary cutaneous and BM
involvement was consistent with a IV-CNS negative
Ann-Arbor stage. After diagnosis, the patient received
treatment on the national AIEOP protocol for non-
Hodgkin Lymphoma. Induction chemotherapy (CT) was
administered with Vincristine (VCR), Daunomycin
(DNM), Cyclophosphamide (CPM), high-dose
Methotrexate (HD-MTX), Asparaginase (ASP) and
Prednison (PDN), as well as intrathecal CT with MTX,
Cytosine Arabinoside (ARA-C) and steroids (ITT). A con-
solidation course of  therapy was performed with
Etoposide (VP16), ARA-C, HD-MTX, 6-Mercaptopurine
(6-MP) and ITT, followed by reinduction chemotherapy
with Adriamycin (ADR), CPM, ARA-C, ASP, 6-
Thioguanine (6-TG) and Dexamethasone (DEXA).
Finally, the course I of maintenance consisted of  6-TG,
PDN, ARA-C, ASP, CPM, VP16, MTX and VCR, followed
by the second course with daily 6-MP and MTX once a
week. Complete remission (CR) occurred after the first
cycle and persisted throughout the treatment, until the
second year from the beginning of the chemotherapeutic
course was completed. At exactly two-years after diagno-
sis our patient was completely out of treatment. CR of

Figure 1. Panels A-B: overview of the lymph node biopsy with a dif-
fuse infiltrate composed of pleomorphic (small to medium-sized)
blastic elements with scattered chromatin and frequent mitosis.
(H&E: A original magnification  50x; B original magnification
250x). Panels C-D: details of the immunohistochemical pattern:
blasts staining positive for CD4 (panel C) and CD56 and showing
transcapsular pattern of growth involving the peri-lymph node fat
tissue (panel D).(Avidin Biotin complex immunoperoxidase: C,D
original magnification 100x).



disease has so far persisted for 36 months.   

Discussion 
CD4+/CD56+ hematodermic malignancies are a rare

entity of the hematolymphoid system, consisting of neo-
plasms with a high incidence of cutaneous involvement
and risk of rapid leukaemic dissemination.19 CD4 is usu-
ally positive, but no subclassification based on CD4
expression has ever been performed. Our comprehensive
literature review focused on paediatric series is reported
in Table 1 and shows paediatric cases variably treated
with CT, bone marrow transplantation (BMT) and stem
cell reinfusion (SCR). It was also attempted to analyse the
impact of CD4 expression on the prognosis. Analysis of
phenotypic and clinical features indicates the existence of
two distinct groups inside this precursor neoplasm entity,
suggesting two possible different subtypes, conceivably
of different origin.4,13 In particular, the literature reports a
marked linkage between CD4 expression and primitive
cutaneous involvement, whereas CD4– tumours seem
mostly affect the mediastinum or other extranodal sites.4

In our review, skin involvement accounted for 66% in the
CD4+ group, whereas it amounted only to 33% for the
CD4– group. Mediastinal localization was reported in
only one case in the CD4– group. Due to these close cor-
relations between cutaneous involvement and CD4
expression, subclassification in terms of CD4 could be
used. Although some authors have proposed an NK ori-
gin for the CD4– group of tumours, further clarification of
this question is needed.13 Based on the review of the lit-
erature and on the results of our analysis, CD4 expression
does not appear to influence the prognosis: skin-restrict-
ed disease shows no better outcome than primarily dis-
seminated disease,20 so that both tumours should better
be considered as primarily systemic neoplasms.
Therefore, the response to treatment remains the most

important prognostic factor. However, to date the treat-
ment of paediatric CD4+/CD56+ neoplasms is not stan-
dardized and different therapeutic approaches are pro-
posed for their treatment.20 Several studies suggest that
patients can best be treated with regimens designed for
acute leukaemia.22 Indeed CT alone seems to be inade-
quate to obtain long-term CR,22,23 although some
response to protocols for acute myeloid leukemia and
lymphoid malignancies has been reported.2,16 To date,
allogeneic-BMT, as well as SCR[8], have been adminis-
tered to patients with CD4+/CD56+ hematodermic neo-
plasms: Hyakuna et al.21 performed BMT after achieve-
ment of CR with CT for acute lymphoid leukemia incor-
porating L-ASP, whereas one paediatric case has been
successfully treated with umbilical cord blood transplan-
tation by Yoshimasu et al.24 Our additional case of
CD4+/CD56+ hematodermic neoplasm shows an event
free survival of 36 months so far following successful
treatment based on a lymphoma protocol. Therefore, to
date the exiguity of paediatric cases reported in the liter-
ature does not allow specific and definitive therapeutic
conclusions to be drawn. Consequently, the optimal
management of CD4+/CD56+ hematodermic neoplasm
has not been exhaustively defined and the therapeutic
role of more intensive treatment  has to be clarified in
large multi-institutional studies. 
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Table 1. Literature review of paediatric reports based on the expression of CD4. A: CD4+ group, defined as “CD4+/CD56+ hematodermic neoplasms”
by WHO-EORTC.B: group of neoplasms CD4-. 

Patient Age/sex Involvement Skin primary Stage EBV Immunophenotype* Treatment Outcome Follow-up Reference
site association CT BMT/SCR

A

1 6mo/M LN - I - CD4+/CD2–/CD5–/CD7– x – DOD 10 mo Chan et al.8

2 19/F Skin x I - CD4+/CD20–/CD79?– x - ALIVE with disease 5 mo Changet al.7

3 9/F BM/LN - IV - CD2–/CD5–/CD7+/HLA-DR+ x - DOD NA Du Bois et al.17

4 18/M Skin/BM/LN x IV - CD4+/CD2–/CD5–/CD7+ x - DOD 2 mo Falcão et al.16

5 8/M Skin/BM/LN/S x IV - CD4+/CD2+/CD5–/CD7+ x - ALIVE with CR 84 mo Falcão et al.16

6 6/F BM/LN/S - IV - CD4+/CD2–/CD7+/CD123+ x x ALIVE with CR 98 mo Feuillard et al.2

7 8/M Skin/BM/LN/L/S x IV - CD4+/CD2–/CD7–/CD123+ x - DOD 37 mo Feuillard et al.2

8 14/M Skin/BM x IV - CD4+/CD2–/CD7+/CD123+ x - ALIVE with CR 10 mo Feuillard et al.2

9 18/M Skin/BM/LN/S x IV - CD4+/CD43+/TDT+/CD2– x - DOD 60 mo Kim Y. et al.18

10 17/F Skin x I - CD4+/TDT–/CD20–/CD68+ NA NA Lost to follow-up NA Kim Y. et al.18

11 12/M BM/LN/L/S - IV NA CD4+/CD2+/CD7–/CD8– - - DOD 2.5 mo Wong et al.8

12 8/M Skin/BM/LN x IV - CD4+/CD2+/CD7–/CD123+ x - ALIVE with CR 36 mo present case

B

1 15/F Skin x I - CD4–/CD2–/CD8–/CD5–/CD7– x - ALIVE with CR 48 mo Chan et al.8

3 14/F BM/M/Pl/Per - IV - CD4–/CD2+/CD5+/CD7+/CD34+ x x ALIVE with CR 39 mo Hyakuna et al.21

4 14/M BM/L/S - IV NA CD4–/CD2+/CD7–/HLA-DR– - NA ALIVE with disease NA Ichikawa et al.23

5 13M BM/LN/L/S - IV - CD4–/CD2+ NA NA DOD NA Imamura et al.25

6 14/F Skin x I - CD4–/CD20–/CD43+ x - ALIVE with disease 2 mo Natkunam et al.14

7 18/M BM/LN/L/S - IV - CD4–/CD7–/CD2+ x - DOD NA Pirruccello et al.22

8 9/M Skin/LN x II - CD4–/CD45+/CD3–/CD2+/– x x ALIVE with CR 15 mo Shaw et al.8

9 15/M BM/LN/M - IV - CD4–/CD2+/CD5+/CD7+ x x ALIVE with CR NA Yoshimasu et al.24

* all  are surface CD3-  and  CD56+ malignancies without MPO, cytotoxic enzymes and TCR gene rearrangements. x = yes  - = no
LN: Lymph node;  L: Liver;  S: Spleen;  BM: Bone Marrow;  M: Mediastinum;  Pl: Pleura;  Per: Pericardium.
CR: Complete Response;  NA: No Available information; DOD: Dead Of Disease;  EBV: Epstein-Barr Virus; CT: Chemotherapy; BMT: Bone Marrow Transplantation;  SCR: Stem Cell Reinfusion.
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