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Abstract: PcALCL mainly concerns elderly patients. It is a large CD30+ T-cell neoplasm
composed of large cells with anaplastic, pleomorphic or immunoblastic morphology, with
exclusively cutaneous onset and localization. The clinical course of pcALCL is predominantly
indolent. Most elderly patients with lymphoma tend to have a sedentary lifestyle, which has a
negative effect on their quality of life (QoL) and on their survival. Several studies indicate that
exercise has a positive impact on QoL because it reduces peak oxygen consumption, improves
physical capacity, increases self-esteem, reduces accumulated stress and promotes relaxation.
Therefore, particularly in indolent lymphomas, it is necessary to indicate a program of physical activity to be
practiced systematically. The complete surgical excision and local radiotherapy are the first line gold
standard in pcALCL with solitary lesion.
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1. Introduction

PcALCL is a large CD30+ T-cell neoplasm composed of large cells with anaplastic,
pleomorphic or immunoblastic morphology, with an exclusive cutaneous localization [1]. The
clinical course of pcALCL is predominantly indolent, completely, different from that of the systemic
forms of ALCL [2]. Anaplastic large cell lymphomas (ALCL) are a group of T-cell
lymphoproliferative diseases characterized by the presence of anaplastic cells with CD30 positivity
and by a variable expression of T cell markers [3]. Neoplastic cells defined as "hallmark cells" are
morphologically distinguishable as large pleomorphic cells with abundant cytoplasm and eccentric
kidney-shaped nuclei. These are common aspects of all kinds of ALCL, but each type differs from
the others for clinical presentation, prognosis, and molecular features. According to the last revision
of WHO (2016) [4], ALCL are classified as ALK positive large cell anaplastic lymphoma (ALK+
ALCL), ALK negative ALCL (ALK- ALCL), Breast Implant-Associated ALCL (BI- ALCL) and
pcALCL. The first two forms have a systemic clinical presentation and development with
lymphadenomegaly, splenomegaly, hepatomegaly, secondary extranodal infiltration mainly
involving the skin, bones, soft tissues, and lungs, associated with systemic symptoms like fever,
weight loss, and night sweats. Central nervous system involvement is rare. At the onset, of illness it
is common to find an already widespread disease in stage III-IV according to Ann Arbor, with
systemic symptoms (B). ALK + ALCL is more common in adolescents and children. ALK- ALCL has
a higher incidence in adults over 60 years. Both forms have an unfavorable prognosis, the ALK+
being worse under 40 years. ALK- DUSP22 + subtype appears to have a better prognosis.

BI-ALCL is a form localized in areas adjacent to the breast implant. It generally has an indolent
course, a good prognosis. Morphologically comparable to the other forms, it is ALK- with an
excellent response to surgical therapy. However, systemic development of this type is also known,
characterized by an unfavorable prognosis like the above described systemic forms.

Patients with pcALCL are diagnosed at an older age, but it may involve also children. Males
are more often affected than females (ratio 3:1). About 25% of patients have the DUSP22-IR4 locus
at onset, while TP63 rearrangements are rare. Unlike systemic forms, both chromosomal aberrations
do not appear to be related to a worse prognosis [5].

Support in patients with lymphoma is essential to avoid depression, reduction of self-esteem,
and the onset of unreal emphasis of symptoms like fatigue and pain [6-7]. It is striking how most
cancer patients have a sedentary lifestyle, which can have a negative effect on their quality of life
(QoL) [8-9]. In addition, several studies indicate that physical activity has a positive impact on QoL
in cancer survivors [10-11], because it reduces peak oxygen consumption, improves physical
capacity, increases self-esteem, reduces accumulated stress and promotes relaxation [12]. Physical
activity also plays a favorable effect on metabolism, inflammation and the immune system [13]. In
particular, it regulates macrophages and natural killer lymphocytes widely involved in interactions
with cancer cells [14-15]. In addition, randomized studies have highlighted how physical activity in
cancer patients may improve the QoL [16-18]. In our department we encourage patients a
progressively increase and a program of physical activity, depending on their physical abilities and
attitudes. Such physical activity includes sports activities, planned exercise, domestic activities,
professional activities and walks. The main objective of this review will be to describe all new
diagnostic and therapeutic features of primary cutaneous ALCL with regard to the elderly patient
and to evaluate the importance of physical activity.

2. Etiology and Pathogenesis

It has been hypostasized that cutaneous pcALCL is the result of chronic T-cell activation by
Langerhans cell-mediated antigen presentation, like in eczema and dermatopathic
lymphadenopathy. Pc-ALCL is associated with 2;5 chromosomal traslocation, the 3' half of ALK,
derived from chromosome 2 and coding for the catalytic domain, is fused to the 5' portion of NPM
from chromosome 5. The product of the NPM-ALK fusion gene is oncogenetic. Antigens associated
with insect bites can attract T-lymphocytes on the skin, some of which carry the ALK t (2;5)
translocation. The subsequent release of several cytokines at the puncture site could act as a
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determinant and activate T cells, which can express the NPM-ALK oncogenic protein and initiate
deregulated growth. It is noted that the loss of transforming growth factor-beta (TGF-B) induced
lymphocyte growth inhibition and dysregulation of TGF-3/SMAD signaling may be brought in
trasformation from lymphomatoid papulosis (LyP) to pcALCL [19]. There are a lot of studies about
the role in the pathogenesis of CD30+lymphoprolipherative disorders (EBV, HHVS, Clamydophila
pneumoniae, Borrelia burdoferi, HTLV 1) but anything specific for pc-ALCL was found.
Carbamazepine-associated PC-ALCL had also been documented [20].

3. Clinical Presentation

For most patients the disease begins with a single skin nodular lesion (Figure 1), often
ulcerated, with a diameter of more than 2 cm, while, for 20% of patients the onset multiple
localizations on different skin areas (Figure 2). The clinical features of skin lesions are nodules,
papules, plaques, cellulitis-like ulcerations, their color ranges from red to violaceous, may rapidly
grow and have predilection for head, neck and extremities. Generally, the disease is asymptomatic
and fevers, night sweats or weight loss are usually lacking. Spontaneous regressions have been
reported for 1042% of lesions. PCALCL may be the result of mycosis fungoides (MF) progression
[21]. Therefore, in patients with pcALCL, a current or previous diagnosis of MF should be excluded.
The differential diagnosis between pcALCL and CD30 + MF transformed can be even more difficult
when there is a clinical presentation with a previous or simultaneous patch-plaque MF stage. The
presence of multiple lesions in 20% of the cases can make difficult the differential diagnosis with the
type C LyP, which presents borderline lesions [21,22]. The onset with multiple sites and major
extension appears to have worse prognosis due to a higher incidence of cases with evolution to
secondary cutaneous ALCL (scALCL). The international Society of the Cutaneous Lymphomas
European Organization for Research and Treatment of Cancer proposed on the tumor, node,
metastases (TNM) classification of cutaneous lymphoma other than mycosis fungoides and Sezary
syndrome (Table 1) [21]. This classification is based on the size of the lesions, on the skin areas
involved, on the lymph node stations involved, on the extranodal and visceral localizations. It is
clearly usable for staging of both pcALCL and scALCL. Staging is essential to distinguish the
pcALCL from scALCL (Table 1). All patients at diagnosis should perform a complete metabolic
panel, LDH, Tc-PET, since these exams allow to exclude a systemic infiltration from ALCL.
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Figure 1. Histological features of Pc-ALCL. A) This skin punch biopsy is characterized by a dense
lymphoid population filled the dermis, without significant epidermotropism. The epidermis shows
secondary changes including hyperkeratosis and papillomatosis (H&E, 2.4x). Inset: the neoplastic
population is composed by large-sized cells with abundant slightly eosinophilic cytoplasm and
roundish, atypical nuclei. Two mitotic figures are evident in the center of the field. Some neutrophils
and eosinophils are scattered in the context of the neoplastic population (H&E, 20x). The large cells
are positive for CD3 (B), CD4 (C) and CD30 (D) immunohistochemical staining.
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Figure 2. Clinical presentation of ALK- pcALCL with extensive ulcerated plaques located on the

trunk and upper arms (a). Resolution of skin lesions, with central scarring and depigmentation after

treatment. (b).

Table 1. ISCL/EORTC TNM classification of cutaneous lymphomas other than MF/SS.

Skin (T) T1 Solitary skin involvement
Tla Solitary lesion <5 cm diameter
T1b Solitary lesion 25 cm diameter
T2 Regional skin involvement: multiple lesions limited to 1 body region or 2 contiguous
body regions
T2a . . . .
All disease encompassing a <15 cm diameter circular area
T2b All disease encompassing a 15 to <30 cm diameter circular area
T2c All disease encompassing a 230 cm diameter circular area
T3 Generalized skin involvement
T3a Multiple lesions involving 2 noncontiguous body regions
T3b Multiple lesions involving >3 body regions
nlc;gzlillll) NoO No clinical or pathologic lymph node involvement
N1 Involvement of one peripheral or central lymph node region that drains an area of
current or prior skin involvement
N2 Involvement of >2 peripheral or central lymph node regions or involvement of any
lymph node region that does not drain in an area of current or prior skin involvement
N3 Involvement of central lymph nodes
Viscera (M) Mo No evidence of extracutaneous non-lymph node disease
M1 Extracutaneous non-lymph node disease present

Adapted from Kim YH, Willemze R, Pimpinelli N, et al. TNM classification system for primary
cutaneous lymphomas other than mycosis fungoides and Sézary syndrome: a proposal of the
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International Society for Cutaneous Lymphomas (ISCL) and the Cutaneous Lymphoma Task Force
of the European Organization of Research and Treatment of Cancer (EORTC). Blood 2007;110(2):480.
[22].

3.1. Histological and Molecular Features

The classical form of pcALCL is characterized by a nodular infiltrate of large lymphoid cells,
mostly confined to the dermis, usually without epidermotropism (Figure 3). However, several
histological variants have been described like that rich in neutrophils and eosinophils (which are
scattered in the classical form), more common in immunosuppressed patients. The angiocentric
form, the angiodestructive form, the subcutaneous and keratoacanthoma-like form, the sarcomatoid
variants with prevalent spindle-cell morphology, the small cells and intravascular ALCL form. The
cell phenotype is usually characterized by a positivity for CD30 (75% in tumor cells), CD3, CD4,
CD45R0O, and no expression for CD5 and CD2. In about 50% of cases, it has been described a
positivity for CD71, HLA-DR and CD25 (IL-2R), TIA1, perforin and granzyme B, for cutaneous
lymphocyte antigen (CLA, HECA-452). Positive EMA is only focal, unlike the systemic ALK- ALCL
strongly expresses this marker. KIR3DL2 (CD158k) from neoplastic cells is expressed, as in Sezary
syndrome. Another important feature that very useful for diagnostics is the alteration of the
receptor complex of T/CD3 cells, the transcription factors associated with T receptors and signal
transduction molecules, a frequent finding in CD30+, systemic and cutaneous lymphoproliferative
diseases. The monoclonal rearrangement of the TCR gene is present in 65-90% of cases. The
majority of pcALCLs are ALK-, DUSP22-, TP63-. However, other mutations may also occur,
particularly considering the frequency order: DUSP22 rearrangement, ALK translocations, TP63
rearrangements and NPM1-TYK2 gene fusion [24]. The DUSP22 rearrangements are related to a
particular histological pattern characterized by the simultaneous presence of two different clones:
one large CD30 + cells infiltrating the dermis, and another characterized by small CD30+ lymphoid
cells with a pattern of pagetoid reticulosis. It has been shown that the expression of the chemokine
receptor gene CCRS is associated with DUSP22 rearrangements in ALCL. It is possible that the
higher expression level of this receptor will explain the lower tendency of pcALCL to disseminate
in extracutaneous sites, contained by the limiting action of the immune system. The presence or not
of the DUSP22 rearrangement does not change the prognosis. In contrast to sSALCL, the cases of
ALK+ pcALCL seem to have a favorable outcome, comparable to that of patients with ALK-
pcALCL. The TP63 rearrangement has long been studied because previously associated with very
aggressive cases of the disease. Subsequent studies do not seem to have confirmed the specificity of
this rearrangement in the rapidly evolving forms. Other mutations seem to have a relationship with
the evolution of the disease, including those on the path JAK1 / STAT3. These mutations were
found only in 5% of pcALCL. It is well known that deregulation of Notch signaling in
hematopoietic cells is linked to the development of various haematological malignancies, including
chronic B-cell lymphocytic leukemia, acute T-cell lymphoblastic leukemia, acute myeloid leukemia,
multiple myeloma, sALCL and Hodgkin's lymphoma. Also, the pcALCL neoplastic cells have an
increased expression of the intracellular domains of Notchl, Notch2, Notch3 and Notch4 receptors,
as well as of the HES1 product and the Delta ligand. The inhibition of gamma-secretase with
specific inhibitors has been shown to induce apoptosis and decrease cell viability in the pcALCL
cell lines, inhibiting the Notch pathway. Therefore, this is to be considered as a potential target to be
considered in the near future for the therapies of these diseases.
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Figure 3. ALK- pcALCL single localization on a leg.

3.3. Cytogenetic Alterations.

The following chromosomal alterations are characteristic and recurrent in this type of
lymphoma: the gains of 7q31 and losses in the 6q16-6q21, 6q27 and 13q34 regions.

4. Differential Diagnosis

The most important differential diagnosis for a pcALCL is definitely with the sALCL. The
systemic form occurs with an isolated involvement of cutaneous lymphatics, or the cutaneous form
may be the most evident clinical manifestation of a systemic (scALCL). For this reason, the first step
for definitive diagnosis of pcALCL requires the exclusion of the first. The morphology and
immunophenotypic characteristics of LyP (in particular type C) and pcALCL overlap significantly
and no biomarker has so far been able to reliably distinguish these two entities, so it is essential to
correlate the pathological results with the history clinic that represent the only distinctive elements.
In fact, it is the clinical behavior of LyP, characterized by recurrent episodes and by the onset of
papules and nodules sometimes at spontaneous resolution, which helps in the distinction between
the two pathologies. Another very similar pathology is MF with large cell transformation (MF-
LCT), among other things also CD30+. Patients with MF-LCT typically have classical, long-lasting
lesions of MF, with the development of tumor nodules, while patients with pcALCL tend to be
younger with less disease-related skin spread and more rare truncal involvement. The prognosis of
ME-LCT is much more severe, with a 20-year overall survival of 20%. From a histopathological
point of view, MF-LCT is characterized by epidermotropic or dermal aggregates of CD30+ tumor
cells that occur less frequently in pcALCL. The expression of GATA3+ is more frequent in MF-LCT,
while the perforin is more expressed in pcALCL. Adult T-cell lymphoma (ATCL) may show diffuse
CD30 expression and nuclear pleomorphism similar to pcALCL, but the presence of HTLV-1 in the
former is pathognomonic. Other entities that enter the differential diagnosis of pcALCL include B-
cell lymphoma and cutaneous leukemia. Some cases of diffuse large cell B-lymphoma CD30+,
anaplastic variant, may represent a diagnostic challenge, especially if CD20 and CD79a are
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negative. Classical syncytial nodular sclerosis Hodgkin's lymphoma (NSCHL) is another disease to
consider, although pcALCL can rarely express CD30 and CD15 simultaneously, and CD45 is
positive in most pcALCL and negative in NSCHL. Leukemia cutis may also show pcALCL-like
histology but usually expresses TdT, CD34 and / or CD117 and myeloid lineage markers such as
myeloperoxidase.

5. Therapies

The complete surgical excision and local radiotherapy are the first line gold standard therapy
of pcALCL with solitary or grouped localized lesions (up to T2NOMO) [25]. In the more advanced
stage of the illness with cutaneous dissemination and in the relapsing/refractory disease, the
administration of brentuximab vedotin (BV), an anti-CD30 antibody-conjugate, has shown low
toxicity and a high percentage of remissions and has been recommendable in the elderly patient
[26-27]. Methotrexate and bexarotene are further indicated therapeutic options [28-30]. Appropriate
screening for HCV and HBV infection should be performed to prevent any flare-ups of viral
hepatopathies [31-35]. The vy-secretase inhibitors (inhibition of the Notch pathway) and the
JAK1/2/3 inhibitors that are effective in vitro to control the cell growth of the pcALCL has been also
suggest for the more advanced stages of the illness [36]. Other proposed are the anti-ALK molecules
such as crizotinib, alectinib and ceritinib, which in pcALCL patients with ALK rearrangements
could downregulate the STAT3 pathway, inducing apoptosis. The IPH4102, a humanized
monoclonal antibody directed against the KIR3DL2 cell receptor (CD158K) has been also proposed.
Finally, histone deacetylase (HDAC) inhibitors (romidepsin and vorinostat) and demethylating
agents have demonstrated efficacy in inducing cell cycle arrest, differentiation and / or apoptosis of
tumor cells [37-41].

6. Discussion and Conclusion

PcALCL is a lymphoma with a good prognosis and low mortality, which mainly concerns the
elderly. Unfortunately, several patients have had multiple relapses throughout their clinical history,
particularly in forms with diffuse skin localization in multiple body districts [42]. The history of
these patients is therefore characterized by many therapeutic lines. The chemotherapy protocols
used for this subset of patients are variable. Cyclophosphamide, doxorubicin, vincristine,
prednisone (CHOP) is one of the most widely used protocols and has an overall response rate
(ORR) of 85%. Other regimens well tolerated by the elderly with comorbidities are:
cyclophosphamide, vincristine and prednisone (CVP); oral etoposide, gemcitabine and
methotrexate at low doses or in monotherapy [43-45]. All these regimens are valid therapeutic
options in this subset of patients, although they have shown a high frequency of relapses. The
efficacy of BV that has a 75% ORR seems different, with fast response and good tolerability even in
older patients. The most common adverse event described is peripheral sensory neuropathy. The
diagnosis of pcALCLs is particularly difficult because its clinical presentation is variable. In
addition, its histological and molecular characteristics also show numerous affinities with similar
lymphoproliferative pathologies with the prognosis and therapy are completely different. For this
reason, it is so important to study the patient from an anamnestic and clinical point of view to
arrive at a correct diagnosis assisted by all the available molecular, genetic and histological
investigations. The therapy should also consider eventual comorbidities of patients who in most
cases are elderly, and consider a physical activity program. The physical activity programme to be
recommended to elderly patients aims to generate positive feelings and optimism and consider the
disease as a moment of transition to face and overcome. It is not easy for those patients who already
suffer from comorbidities [46-47], but helps to keep the musculoskeletal and circulatory system in
good functional condition, to eliminate excess body fat and to stimulate the regulatory function of
the immune system on macrophages, NK cells, cytokine production and other factors involved in
cancer prevention. In addition, movement improves energy and hormone metabolism, reduces
inflammation, and, finally, it helps to stay in good shape with an improved self-esteem [48].
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