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Skin involvement in highly malignant
non-Hodgkin lymphomas of childhood
and adolescence*

A. Reich, G. Wróbel, B. Kazanowska, J. Maldyk, H. Bubala, A. Dluzniewska,
J. Stefaniak, K. Stefanska, and M. Stolarska

Objective: The aim of this study was to demonstrate the clinical spectrum of highly malignant cutane-
ous non-Hodgkin lymphoma (NHL) in children and to define the outcome among these patients.

Material and methods: A retrospective analysis of children with NHL treated at Polish oncology cen-
ters was carried out in order to determine patients with skin involvement. Thirteen subjects with primary
and 4 with secondary cutaneous NHL were studied. The diagnosis of NHL was based on histological
and immunohistochemical examination of skin biopsy.

Results: Nine of 13 cases of primary cutaneous NHL presented as a tumors. Other manifestations were
as follows: hard infiltration, edema of subcutaneous tissue, maculopapular lesions, and generalized
erythroderma. The mean time between the first cutaneous symptoms and diagnosis of NHL was 5.6 ±
3.3 months. Secondary cutaneous lesions during the course of NHL were described as maculopapular
or nodular eruption. In addition, 2 subjects had generalized ichthyosis. Among patients with primary
cutaneous NHL, 11 (84.6%) subjects are still alive without any signs of the disease. Two children (15.4%)
died. In patients with secondary skin involvement during the course of NHL only one child is still alive
with a residual tumor mass in the mediastinum. The estimated 5-year overall survival for primary cutane-
ous NHL was significantly better than for individuals with secondary cutaneous NHL (p = 0.02).

Conclusions: Primary cutaneous NHL has a relatively favorable prognosis. On the other hand, cutane-
ous metastases of extracutaneous NHL seem to be a poor prognostic factor.
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*National multi-center study of the Polish Pediatric Leukemia/Lymphoma Study Group

Introduction

Cutaneous non-Hodgkin lymphomas (NHL) are rare
conditions in children and adolescents, only sporadi-
cally reported in the literature. A recent study by Fink-
Puches et al. (1) clearly documented that the most com-
monly diagnosed cutaneous NHL among children is

mycosis fungoides (MF), which constitutes nearly 40%
of all primary cutaneous NHL (1). Primary cutaneous
CD30+ lymphoproliferative disorder, with its two vari-
ants: lymphomatoid papulosis (LP) and anaplastic large
cell lymphoma (ALCL), is the second most common
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Table 1. Clinical data for the patients with cutaneous non-Hodgkin lymphoma.

ALCL – anaplastic large cell lymphoma
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group of primary cutaneous NHL in patients under 20
years of age (1). MF and LP generally have a good out-
come and in most cases dermatologists treat these dis-
eases, at least in their early stages, with a combination
of topical agents and phototherapy (2–5). Other types
of primary cutaneous NHL in children are much more
rarely found and most literature documents only one
or a few pediatric patients (1, 6–8). Our experience
shows that they may demonstrate more aggressive be-
havior and therefore these NHL are mostly treated in
oncology departments with the help of multi-agent che-
motherapy. On the other hand, in most cases derma-
tologists are the first physicians to see these patients
because cutaneous lesions are the first signs of the dis-
ease. Therefore, despite their rarity, every clinician that
deals with skin diseases must keep in mind that chil-
dren may develop aggressive cutaneous NHL because
only a quick and proper diagnosis offers such patients
the chance of a cure.

Because published data about highly malignant cu-
taneous NHL in children and teenagers are scant, we
performed a retrospective analysis of patients suffering
from NHL in order to demonstrate the clinical spectrum
of highly malignant cutaneous NHL in children and to
define the outcome among patients with these malig-
nancies.

Patients

A retrospective analysis of children and adolescents
with NHL registered by the Polish Pediatric Leukemia/
Lymphoma Study Group was carried out in order to
determine patients with skin involvement at the time of
diagnosis. Although the concept of primary cutaneous
lymphoma is related to the diagnosis of lymphoma in a
skin lesion when extracutaneous involvement is ex-
cluded by an adequate staging for at least 6 months, we
believe that in the case of very aggressive NHL this last
criterion may result in false classification of true pri-
mary cutaneous tumors with rapid progression to the
secondary cutaneous NHL. Therefore, in our study sub-
jects with isolated cutaneous NHL or NHL with skin le-
sions that preceded the appearance of extracutaneous
involvement of the disease by at least 1 month were
classified in the primary cutaneous NHL group. All other
patients were classified as suffering from secondary
cutaneous NHL.

All patients were also subdivided according to NHL
subtype into three subgroups with different therapy
strategies: ALCL, B-cell NHL (NHL-B), and non-B-cell
NHL (NHL-NB). A total of 334 cases of NHL were re-
ported by the time of data collection (November 2005):
78 subjects with ALCL, 146 with NHL-B, and 110 with
NHL-NB. The Polish database was started in June 1989
for ALCL, in December 1993 for NHL-B, and in August

1993 for NHL-NB. Only clinical data on individuals with
NHL that presented cutaneous involvement at diagno-
sis were chosen for further analysis.

Diagnosis and staging

Biopsy of skin lesions was performed in every pa-
tient. The diagnosis of NHL was initially established by
a local pathologist and then confirmed by a reference
pathologist (J. Maldyk) based on histological examina-
tion, immunohistochemistry, and in some cases on cy-
togenetic tests according to the WHO classification of
cutaneous NHL (9). If the patients had been classified
previously according to other nomenclature, we tried
wherever possible to reassess the histology in order to
unify the classification. In addition, in some patients
lymph node biopsy and/or cytological and immuno-
logical examination of cells from malignant effusions
were done. The clinical staging of the disease was per-
formed according to the Murphy staging system (10).

Treatment

The patients evaluated were treated according to
three separate protocols depending on the subtype of
NHL: LCAL-93 for ALCL subjects, LMB-89 for NHL-B,
and BFM-90 for NHL-NB (11–13). When possible, re-
section of the malignancy was performed before che-
motherapy.

The patients with ALCL treated according to LCAL-
93 protocol received short-pulse chemotherapy with six
5-day courses of multi-drug agents: three A courses (a
combination of dexamethasone, ifosfamide, methotr-
exate (Mtx), cytarabine (Ara-C), and etoposide) and
three B courses (combination of dexamethasone, cy-
clophosphamide, Mtx, doxorubicine). The duration of
treatment was approximately 4 to 5 months (11).

Patients with NHL-B were treated according to the
LMB-89 protocol (12). All subjects analyzed belonged
to two therapeutic groups: patients with a resected tu-
mor in stage I received two courses of COPAD (combi-
nation of vincristine, cyclophosphamide, adriamycin,
prednisone). The entire course of therapy lasted ap-
proximately 6 weeks. The rest of the patients with NHL-
B received treatment of 3.5 months’ duration with two
courses of COPADM (COPAD treatment + high dose
Mtx) followed by two courses consisting of Ara-C and
Mtx (12).

The patients with NHL-NB received a seven-drug
induction phase for the first 9 weeks (prednisone, vin-
cristine, daunorubicin, L-asparaginase, cyclophospha-
mide, Ara-C, and 6-mercaptopurine), followed by an 8-
week consolidation phase: four courses of 6-mercap-
topurine and high dose Mtx (5g/m2), and a 2-month
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reinduction phase (doxorubicin, dexamethasone, vin-
cristine, L-asparaginase, 6-thioguanine, cyclophospha-
mide, and Ara-C). All patients continued the next main-
tenance treatment with 6-mercaptopurine and low dose
Mtx until completing a total therapy duration of 24
months (13).

Statistical analysis

The statistical analysis was performed using
Statistica 6.0® for Windows®. Kaplan-Meier overall sur-
vival (OS) was calculated from the date of the start of
therapy until the final follow-up or death from any
cause. The differences between the curves were esti-
mated by log rank test and p-values less than 0.05 were
considered to be significant.

Results

In the Polish Pediatric Leukemia/Lymphoma Study
Group database, 13 patients were found to have pri-

mary cutaneous NHL: 5/78 ALCL, 4/146 NHL-B, and 4/
110 NHL-NB. No LP or MF was diagnosed in the group
studied. There was no gender predominance (7 boys
and 6 girls). In addition, there were four patients (2 boys
and 2 girls) with non-cutaneous NHL that presented skin
metastases at the time of diagnosis (secondary cutane-
ous NHL). All these patients were diagnosed as having
ALCL (Table 1). The mean age for patients with primary
cutaneous NHL was 11.2 ± 3.9 years (range 3–16 years)
and for NHL with secondary skin manifestation 11.2 ±
6.7 years (range 2–17 years). The mean observation time
for individuals with primary cutaneous NHL was 51.8 ±
40.9 months (range 1–126 months) and for subjects with
secondary cutaneous NHL 3.7 ± 2.6 months (range 1–6
months).

Skin involvement in highly malignant non-Hodgkin lymphomas C l i n i c a l  s t u d y

Figure 2. Comparison of overall survival
between patients with primary cutaneous non-
Hodgkin lymphomas (NHL) with concomitant
extracutaneous metastases and patients with
extracutaneous NHL with metastases to the
skin: patients with primary cutaneous
lymphomas, even with distant metastases, had
significant better prognosis than patients with
secondary cutaneous NHL.

Figure 1. Comparison of overall survival
between patients with primary and secondary
cutaneous non-Hodgkin lymphomas (NHL).
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Clinical manifestation and
laboratory examination

Most primary cutaneous NHL (9/13) presented pri-
marily as soft or hard tumors, sometimes with ulcer-
ation in the center of the lesion. In one patient hard

infiltration of the skin and subcutaneous tissue was
noted, in one edema of subcutaneous tissue, in one
solitary focus of maculopapular lesions with some scal-
ing and concomitant subcutaneous infiltration, and in
one generalized erythroderma. The mean time between
first cutaneous symptoms and correct diagnosis of NHL
was 5.6 ± 3.3 months (range 1–12 months). It is worth
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Table 2. Classification and outcome in patients with cutaneous non-Hodgkin lymphoma.

Pat-
ient

Histological
diagnosis

Immunohistochemistry and
cytogenetic

Stage (acc.
to Murphy

et al.)

Cutaneous
involvement

Resection of
tumor before
chemotherapy

Time to
diagnosis
(months)

Outcome
(observation

time in months)

1 ALCL, small cell
variant, T-cell type

CD7(+), CD20(-), CD30(+), CD43(+),
CD45RO(+), ALK-1(+), EMA(+),
Granzyme B(+), t(2;5) (-)

IV Primary No 5 No evidence of
disease (36)

2 ALCL Not available III Primary No 1 No evidence of
disease (11)

3 ALCL, small cell
variant, T-cell type

CD20(-), CD30(+), CD43(+), ALK-
1(+), EMA(+), t(1;2) (+)

I Primary Yes 3 No evidence of
disease (37)

4 ALCL, null-cell type CD20(-), CD30(+), CD43(+), ALK-
1(+), EMA(+), LCA(+) weak,
t(2;5) (+)

IV Primary No 4.5 No evidence of
disease (72)

5 ALCL, small cell
variant, T-cell type

CD20(-), CD30(+), ALK-1(+), EMA(+),
CD45RO(+/-), t(2;5) (-)

III Primary Yes No data No evidence of
disease (27)

6 Diffuse large B-cell
lymphoma

CD20(+), IgM   (+), IgM   (-),
LCA(+) weak, CD45RO(+) weak

I Primary Yes No data No evidence of
disease (126)

7 Diffuse large B cell
lymphoma,
plasmoblastic variant

CD20(+), CD30(-), ALK-1(-), EMA (-),
IgM(-), LCA(+), LMB/EBV(+/ some of
the cells), Ki67(+ 50% of cells),
plasma-cell marker (+)

IV Primary No 8 Death because of
sepsis in active sta-
ge of lymphoma (1)

8 Diffuse large B-cell
lymphoma, lympho-
plasmotic variant

Not available II Primary No 5 No evidence of
disease (121)

9 Diffuse large B-cell
lymphoma, centro-
blastic variant

Not available II Primary Yes 5 No evidence of
disease (78)

10 Extranodal NK/T-cell
lymphoma

CD 2(+), CD43(+), CD45(+),
CD56(+), LCA(+), LMP-1/EBV(+),
granzyme B(+).

II Primary No No data Death because of
local relapse (25)

11 Extranodal NK/T-cell
lymphoma, blastic
variant

CD3(-), CD20(-), CD30(-), CD43(+),
CD56(+), CD68(-), ALK-1(-), EMA(-),
LCA(+)

II Primary Only inguinal
lymph nodes

6 No evidence of
disease (84)

12 T-cell lymphoblastic
lymphoma

CD1a(-), cCD3(weak +), CD20(-),
D43(+), CD68(-), ALK-1(-), LCA(+),
TdT(+), CD45RO(+)

IV Primary No 12 No evidence of
disease (44)

13 T-cell lymphobla-stic
lymphoma

sCD3(-), CD20(-), CD45RO(+), EMA(-),
LCA(+), TdT(+)

II Primary Yes No data No evidence of
disease (12)

14 ALCL, small cell
variant, T-cell type

No available III Secondary No No data Death because of
disease
progression (2)

15 ALCL cCD3(+), CD20(-), CD30(+), ALK-1(+) IV Secondary No 1 Death because of
disease
progression (1)

16 ALCL, common va-
riant, null-cell type

CD30(+), ALK-1(+), EMA(+),
CD45RO(-)

IV Secondary No No data Death because of
disease local
relapse (6)

17 ALCL, mixed variant
(common and small
cell variants compo-
nents)

CD30(+), CD43(+), ALK-1(+),
Granzyme B(+), EMA (+/some of cells)

III Secondary No 3 Residual tumor
mass in
mediastinum (16)

λ κ
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mentioning that in some patients the lesions were in-
correctly handled, sometimes over a long period of time,
as furuncles or lipomas (tumorous NHL), erysipelas
(edematous lesions), and even generalized pustular
psoriasis (erythrodermic NHL). Only in 4/13 subjects
with primary cutaneous NHL was the skin the only lo-
calization of the disease at the time when the diagnosis
of NHL was established. In 8/13 individuals, regional
or generalized lymphadenopathy was found. In addi-
tion, five children had distant metastases: two in the
bone marrow, one in the bones, one in the lungs, pleura,
liver, and spleen, and one in the mediastinum, spleen,
and bones. Regarding the clinical stage of the disease,
two patients (15.4%) with primary cutaneous NHL were
classified as having stage I, five (38.5%) as stage II, 2
(15.4%) as stage III, and the remaining four (30.7%) as
stage IV. A detailed description of the patients and their
concomitant clinical symptoms are given in Tables 1
and 2.

The skin lesions in all patients with secondary cuta-
neous NHL were described as maculopapular eruptions
or small infiltrations, sometimes with the formation of
small nodules or tumors. In addition, two subjects had
generalized ichthyosis (Table 1). There were two (50%)
patients in stage III and two (50%) in stage IV (Table 2).

Leukocytosis was observed in 2/13 patients with
primary and 3/4 with secondary cutaneous NHL,
whereas one patient with primary cutaneous NHL had
leukopenia. Thrombocytopenia was observed in only
one patient with secondary cutaneous NHL and ane-
mia was noted in two children with primary and two
with secondary cutaneous NHL. Elevation of lactate
dehydrogenase (LDH) above the upper normal limit (>
300 U/l) was found in 5/13 subjects with primary and
1/4 with secondary cutaneous NHL.

Treatment and outcome

Resection of the tumor was performed before che-
motherapy in five (38.5%) patients. In one subject re-
moval of regional lymph nodes was carried out (Table
2). Radiotherapy was not given to any subject. As de-
scribed in the “Methods” section, almost all children
received multi-agent chemotherapy. Only patient num-
ber 3 did not receive any systemic treatment. This girl
underwent primary removal of the cutaneous lesion at
a regional hospital. Three months later she was sent for
an oncology consultation with a diagnosis of NHL. For
3 months there was no sign of disease recurrence and
no lymph node or internal organ involvement, and
therefore it was decided not to apply chemotherapy
and only to observe the patient. This subject is still alive
without any signs of malignancy (Table 2).

In another patient (patient 4), allogenic bone mar-
row transplantation was performed after multi-agent
chemotherapy. This was done because the girl had been

treated for erysipelas with systemic antibiotics and cor-
ticosteroids for several months, until the correct diag-
nosis of ALCL was made. During her subsequent che-
motherapy we observed a delay in the achievement of
complete remission, which might be due to steroid re-
sistance in malignant cells. So far, the patient remains
in good general condition without any signs of ALCL.

The most commonly observed adverse effects due
to chemotherapy were leukopenia (11 patients), vari-
ous infections (9 patients), liver dysfunction (8 patients),
thrombocytopenia (7 patients), anemia (6 patients), and
ulcerous stomatitis (6 patients).

Among all patients with primary cutaneous NHL,
11 (84.6%) subjects are still alive without any signs of
malignancy. Two other (15.4%) children died: one pa-
tient with extranodal NK/T-cell lymphoma due to pro-
gression of the disease (local relapse), and one with
diffuse large B cell lymphoma due to sepsis, which de-
veloped during the first cycle of induction treatment.
This patient died with the features of active disease.

Among all children with secondary cutaneous NHL
the common subtype ALCL was established, and in all
of them a mediastinal mass was identified at diagnosis.
Analysis of the outcomes for these patients showed only
one child to be alive at the most recent follow-up (16
months after disease diagnosis). This patient still has a
residual tumor mass in the mediastinum. All other pa-
tients with cutaneous metastases also presented lung
and pleura involvement at diagnosis, and all of them
died due to disease progression (2 subjects) or local
disease recurrence (1 subject; Table 2).

The estimated 5-year overall survival for all patients
with primary cutaneous NHL was 0.83 and the progno-
sis for them was significantly better than for individuals
with secondary cutaneous NHL (p = 0.02; Figure 1). In
addition, even among patients with primary cutaneous
NHL that also developed distant metastases the prog-
nosis was significantly better than in patients with
extracutaneous NHL with skin metastases (p = 0.03; Fig-
ure 2). It should be emphasized that so far no patient
with secondary cutaneous NHL has lived longer than 2
years. There were no significant differences in overall
survival between patients with ALCL, NHL-B, and NHL-
NB (p = 0.64, data not shown).

Discussion

It is estimated that patients with cutaneous NHL ac-
count for about 1% of all subjects admitted to pediatric
oncology departments (14). However, because the pub-
lished data on cutaneous NHL in children (except MF
and LP) are very scant and, in most instances, only case
descriptions have been reported (6–8, 15, 16), it is diffi-
cult to define the prognosis in this group of patients
and to elaborate a strategy of treatment. Therefore, these
children are very often treated like all other extranodular

Skin involvement in highly malignant non-Hodgkin lymphomas C l i n i c a l  s t u d y
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NHL cases, with multi-drug chemotherapy and in some
cases with surgery (11–13). However, observations
made among adult patients suggested that at least some
primary cutaneous NHL may have a much better prog-
nosis than other types of NHL (9, 17, 18).

In a recent study by Fink-Puches et al. (1) a large
cohort of young patients with cutaneous NHL was dem-
onstrated; however, this study did not concentrate on
treatment and outcome of the patients. To the best of
our knowledge, our study is the first one to evaluate
the prognosis of children with cutaneous NHL other
than MF and LP in such a large group of patients.

The estimated overall survival ratio for all patients
with primary cutaneous NHL analyzed in this study was
high and generally similar to previously reported data
in literature on children with different subtypes of nodal
or extranodal NHL (11–13, 19). In the primary cutane-
ous ALCL subgroup the prognosis seems to be very good
even for disseminated lymphomas because all of our
patients achieved complete remission and are still alive
without evidence of disease. However, this subgroup
was small and any conclusions must be drawn with
caution. Although in adult patients only about 10% of
primary cutaneous ALCL present extracutaneous dis-
semination (9), it seems that this ratio for pediatric pa-
tients could be higher because in our group 4/5 pa-
tients manifested peripheral lymphadenopathy and 3/5
also had distant metastases. Other authors have also
demonstrated pediatric patients with disseminated pri-
mary cutaneous ALCL (20, 21).

The main problem with cutaneous involvement in
ALCL is determining whether it is primary or second-
ary. For the adult form of ALCL it is believed that pri-
mary cutaneous ALCL does not express epithelial mem-
brane antigen (EMA) and anaplastic lymphoma kinase-
1 (ALK-1) (9). However, it was clearly documented by
Hinshaw et al. (6) that primary cutaneous ALCL in chil-
dren may demonstrate chromosomal translocation
t(5;2)(p23;q35) and have a positive reaction to ALK-1.
Similarly, one patient with ALCL in our group, who pre-
sented with only a skin lesion, reacted positively to ALK-
1 and EMA. This patient achieved remission after re-
moval of the tumor only and received no chemotherapy.
The differences in immunoreactivity between pediatric
and adult tumors could reflect different biological be-
haviors of these malignancies in children and adult pa-
tients. In contradistinction to patients with primary cu-
taneous ALCL, subjects with secondary skin involve-
ment of ALCL had a very poor outcome and only 1/4
patients is still alive, but with a residual tumor in the
mediastinum.

Other primary cutaneous NHL: T-cell lymphoblas-
tic lymphoma (2/2 patients are alive in complete remis-
sion) and diffuse large B-cell lymphoma of the skin (3/4
patients are alive in complete remission) also demon-
strated good outcomes. Only among patients with
extranodal NK/T-cell lymphoma was the responder ra-

tio lower: 1/2 patients died due to the disease. This dis-
ease is a very rare type of NHL associated with EBV
infection, only sporadically reported in the literature
(1, 7, 22). According to Imashuku et al. (7) the optimal
therapy for these patients consists of immunoche-
motherapy with an etoposide-containing regimen, fol-
lowed by allogenic hematopoietic stem cell transplan-
tation. Late (over 4 weeks from the diagnosis) intro-
duction of etoposide signals a poor outcome (7).

The very poor outcome in our children with sec-
ondary cutaneous NHL (all of the ALCL subtype) seems
to confirm the experiences in the treatment of systemic
ALCL, which suggests that skin, mediastinum, lung, liver,
and spleen involvement may be associated with in-
creased risk of treatment failure (11).

A very important aspect that may influence the prog-
nosis of children with cutaneous NHL is the early and
proper diagnosis of the malignant lesions. Unfortu-
nately, many patients in our study were misdiagnosed
and improperly treated for several months. This is true
not only for cutaneous NHL, but also for other malig-
nancies arising within the skin in children (23). We be-
lieve that the main reason for this fact is that malignant
skin lesions in children are frequently highly uncharac-
teristic.

Conclusions:
1. Malignant skin lesions in children are very rare, vari-
able, and frequently highly uncharacteristic.
2. The final diagnosis of malignant skin lesions is of-
ten delayed.
3. We propose performing a biopsy in every pediatric
patient with a suspicious skin lesion, especially in cases
in which the patient does not respond to the initial treat-
ment.

List of abbreviations

ALCL anaplastic large cell lymphoma
ALK-1 anaplastic lymphoma kinase-1
Ara-C cytarabine
cCD3 cytoplasmatic CD3 antigen,
COPAD combination treatment regimen consisiting

of vincristine, cyclophosphamide,
adriamycin and prednisone.

COPADM combination treatment regimen consisiting
of COPAD treatment and high dose
methotrexate

EBV Epstein-Barr virus
EMA epithelial membrane antigen
LCA leukocyte common antigen,
LDH lactate dehydrogenase
LMP-1 latent membrane protein-1,
LP lymphomatoid papulosis
MF mycosis fungoides
Mtx methotrexate
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