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Introduction

Primary cutaneous CD30+ T cell lymphoproliferative 
disorders (pcCD30+ T cell LPDs) are the second most 
common type of cutaneous T cell lymphomas (CTCL), 
after mycosis fungoides (MF), accounting for 30% of all 
primary cutaneous lymphomas (1,2). Their diagnostic 
hallmark is CD30 expression by the atypical lymphocytes, 
in the same typical membranous and golgi pattern observed 
in systemic anaplastic large cell lymphoma (sALCL) (3).  
pcCD30+ T cell LPDs encompass a spectrum of diseases, 
including lymphomatoid papulosis (LyP), primary 

cutaneous anaplastic large cell lymphoma (pcALCL), and 
borderline lesions. LyP and pcALCL overlap substantially 
histopathologically and immunophenotypically, but 
often differ dramatically in their clinical presentation 
and progression. They also share some histological and 
immunophenotypic features with other CD30-expressing 
cutaneous lymphomas, including transformed MF and 
systemic CD30+ lymphomas. The treatment and prognosis 
of cutaneous CD30+ T cell LPDs differ significantly from 
those of systemic lymphomas, emphasizing the importance 
of a clinical pathological correlation and thorough workup 
to ensure an accurate diagnosis (4). Due to the advent of 
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CD30 directed therapy, CD30 expression has also become 
a useful marker to guide treatment. As evident by the 
favorable prognosis of pcALCL and spontaneous regression 
of LyP, pcCD30+ T cell LPDs highlight the inconsistency 
between the high-grade morphology of the tumor cells and 
their paradoxical biological behavior, a discrepancy that 
remains unexplained. This review describes the structure 
and function of CD30, the clinical and histological features 
of pcCD30+ T cell LPDs, other CD30+ diseases, and 
briefly the outcomes of CD30 directed treatment.

CD30 structure and function

CD30 was first identified in 1982 in Hodgkin Reed-
Sternberg (HRS) cells (5,6). The CD30 antigen, also known 
as Ki-1 antigen or TNFRSF8, is a 120kDa transmembrane 
glycoprotein receptor belonging to the tumor necrosis 
factor receptor (TNFR) superfamily (7,8). Similar to other 
TNFR molecules, CD30 has six extracellular cysteine-
rich repeats, which form a scaffold of disulfide bonds in 
an extended confirmation. The cytoplasmic tail contains 
serine/threonine amino acids that bind TNF receptor-
associated factor (TRAF) and TRAF binding proteins 
after phosphorylation (9-11). The cytoplasmic domain 
mediates activation of mitogen-activated protein (MAP) 
kinases, such as extracellular signal-regulated kinase (ERK), 
c-Jun N-terminal kinase (JNK) and p38, and nuclear 
factor kappa-B (NF-kB) via TRAFs (11,12). In some cells, 
CD30 signaling can induce pro-apoptotic stimuli via 
TRAF2 degradation and activation of TNFR1 mediated 
apoptosis (13). A soluble (sCD30) form can be detected in 
the serum of patients with autoimmune diseases or CD30+ 
malignancies, and represents a cleavage byproduct of the 
CD30 extracellular region (14,15). The ligand for CD30 
(CD30L or CD153) is a 26kDa transmembrane protein 
that is expressed in resting and activated B cells, activated 
T cells, monocytes, granulocytes and natural killer cells 
(8,16,17).

The expression of CD30 is restricted to activated T, B 
and NK cells in healthy individuals. Its exact function is 
unknown and no human disease has been linked to CD30 or 
CD30L gene mutations (18,19). CD30 has a broad spectrum 
of biological effects, sometimes varying and conflicting 
according to conditions, which include stimulation of 
cytokine secretion, regulation of inflammation, induction of 
apoptosis, and promotion of cell survival and proliferation. 
CD30/CD30L signaling is involved in B cell class-switch 
DNA recombination and antibody production, and survival 

and effector functions of T cells (20). CD30 may also play a 
role in self-tolerance and autoimmune diseases, along with 
Th1 and Th2 responses and associated diseases (21-23). 
CD30/CD30L interaction regulates CD4+ T cell mediated 
graft versus host disease (GVHD) and suppression of T 
regulatory cell mediated allograft rejection (24,25).

CD30 expression has been observed in virus-infected 
cells, including those infected by Epstein-Barr virus (EBV), 
hepatitis C virus (HCV), human immunodeficiency virus 
(HIV), and human T-lymphotropic virus (HTLV) (26-28).  
CD30 expression in non-hematopoietic malignancies has also 
been reported, such as embryonal carcinomas, seminomas, 
mesotheliomas, and thyroid carcinomas (28). In hematologic 
malignancies, CD30 is strongly expressed by HRS cells in 
classical Hodgkin lymphoma (cHL) and by the neoplastic 
T cells of sALCL, regardless of the presence of anaplastic 
lymphoma kinase (ALK)-1 gene rearrangements. CD30 
expression is variably detected in other lymphomas, including 
subsets of diffuse large B cell lymphoma (DLBCL), primary 
mediastinal B cell lymphoma (PMBCL), and peripheral T 
cell lymphoma (PTCL). Expression of CD30 can also be 
detected in enteropathy associated T cell lymphomas (EATL), 
HTLV-1 associated adult T cell leukemia/lymphomas 
(ATLL), extranodal NK/T cell lymphomas (ENKTL), 
primary effusion lymphomas (PEL), systemic mastocytosis, 
and mast cell leukemia (29-33).

In both cHL and ALCL tumor cells, the expression of 
CD30 is regulated by the JunB transcription factor (34,35), 

but epigenetically regulation of CD30 gene transcription 
has also been observed (36). The effects of CD30 signaling 
in tumor cells are dependent on the cell type and stimulus. 
In ALCL, CD30 signaling induces growth arrest and 
modest levels of cell death (37,38). Although there are 
many similarities between the neoplastic cells of sALCL 
and primary cutaneous CD30+ LPDs, they differ clinically. 
This may be explained by activation of distinct signaling 
pathways, and differences in the microenvironment and 
cellular infiltrate in each condition (29).

CD30+ T cell LPD spectrum

LyP, pcALCL, and borderline lesions comprise a 
spectrum of CD30+ T cell LPDs with clinical, histological 
and immunophenotypic variations. This spectrum is 
demonstrated by the spontaneous regression of LyP, along 
with its progression to a malignant lymphoma. In addition, 
reports of the concurrent presence or evolution of pcALCL 
and MF to LyP with shared TCR clonality further support 
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the plasticity of CD30+ T cell LPDs (39-42).
The pathogenesis underlying the spectrum of CD30+ T  

cell LPDs is still under debate. Mutations in TGF-beta 
receptors result in resistance to growth inhibition by 
TGF-beta and progression of LyP to lymphoma (43,44). 
Evidence of genetic instabilities in microsatellites and 
chromosomes suggests progression of LyP to pcALCL, 
which is consistent with the multistep model of tumor 
progression (45). The presence of Dual specificity protein 
phosphatase 22 (DUSP22) rearrangements in both LyP 
and pcALCL provides further genetic basis to support 
a clinical and histological spectrum of CD30+ T cell 
LPDs. The expression of transcription factor, special  
AT-rich sequence-binding protein-1 (SATB1), in LyP and 
pcALCL is controlled by DNA promoter methylation 
and favors a Th17 polarization, which may play a role in 
the pathogenesis of CD30+ T cell LPDs and response to 
treatment (46). Using a global array expression system to 
identify specific genes, progression of LyP to pcALCL 
was associated with upregulation of genes involved in 
cell proliferation, cell survival, and drug resistance; and 
downregulation in genes of cell adhesion, apoptosis, cell 
activation and cell cycle inhibitors and genomic integrity (47).  
Increased protein expression involved in cell signaling, ion 
transport, apoptosis, cell adhesion, and activation of NF-kB 
and TGF-beta was also noted (48).

CD30 is not only a marker but is also a prognostic factor 
and therapeutic target in CD30+ T cell LPDs. An exact 
diagnosis requires a thorough history and physical, focusing 
on systemic symptoms, skin lesions and lymph nodes. An 
accurate description of the skin lesions, including their 
distribution, morphology and behavior, is necessary to make 
the correct diagnosis. Despite their worrisome histological 
findings, the clinical presentations of LyP and pcALCL can 
guide treatment and prevent recurrences. Surveillance for 
secondary malignancies in LyP and extracutaneous spread 
of pcALCL is important due to a poorer prognosis in these 
situations.

LyP

LyP was first described in 1968 as a recurring self-healing 
eruption that was clinically benign but histologically 
malignant (49). LyP is the most common pcCD30+ T cell 
LPD, with an incidence of 1.2 to 1.9 per million persons 
in the United States (50). LyP presents more often in men 
than women and has an average onset of 35 to 45 years (50).  
The disease has been described in Caucasians but can occur 

in patients of Asians and African origin (51,52). Clinically, 
LyP is characterized by crops of red to violaceous papules 
and nodules typically 3–10 mm in size, and usually not 
larger than 2 cm. Lesions are in various stages due to 
recurrent and successive crops, and spontaneously regress 
typically within 1–3 months. Lesions range from a few to 
hundreds, and often involve the trunk and extremities (53). 
LyP is usually not associated with systemic symptoms, and 
half of all patients are asymptomatic. Some patients may 
experience pruritus and pain due to ulceration, crusting and 
central necrosis (54). Lesions resolve with post-inflammatory 
hypo- or hyperpigmented macules and scars. Spontaneous 
resolution of the lesions characteristically occurs between 
2 to 8 weeks, and up to 4 months (55). Recurrent crops can 
develop over several months to decades (53).

Six histological subtypes (A-E and DUSP22) are 
recognized in the 2016 World Health Organization (WHO) 
classification (Table 1) and can be present concurrently in 
the same patient (56). Type A is the most common and 
accounts for 75% of all LyP cases. The skin biopsies show 
a wedge-shaped dermal infiltrate of medium to large sized 
pleomorphic and anaplastic lymphoid cells. These cells are 
scattered or in small clusters, in an admixture background of 
neutrophils, eosinophils, histiocytes and plasma cells, similar 
to cHL (4,57). Type B has an epidermotropic infiltrate of 
small to medium sized lymphocytes with cerebriform nuclei, 
resembling MF. Type C displays a nodular cohesive infiltrate 
of large atypical lymphoid cells with few inflammatory cells, 
resembling ALCL (56). Type D shows epidermotropic 
infiltrates of CD8+ small to medium sized atypical 
lymphocytes with a deep dermal perivascular component, 
similar to primary cutaneous aggressive CD8+ cytotoxic T 
cell lymphoma (58-60). Type E contains angiocentric and 
angiodestructive infiltrates of medium sized pleomorphic 
atypical lymphocytes with moderately dense nuclei. Due 
to vascular damage and occlusions, lesions in Type E are 
rapidly evolving necrotic ulcerations up to 4 cm in size, 
which clinically resemble ENKTL and cutaneous gamma/
delta lymphoma (61,62). Type B-D LyPs are distinguished 
from their malignant histological counterparts (MF, 
pcALCL, and ENKTL) based on the clinical appearance 
and behavior of lesions. LyP with DUSP22 translocations 
are characterized by the presence of a biphasic population 
of lymphocytes: small cerebriform cells in the epidermis, 
and large transformed cells in the dermis. CD30 also has a 
biphasic staining pattern: strong in the dermis and weak in 
the epidermis (63). A recently proposed subtype of follicular 
LyP contains perifollicular infiltrates with folliculotropism 
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Table 1 Histological types of lymphomatoid papulosis (LyP)

Types
% of 
cases

Histological findings Phenotype Histologically mimicks Criteria

A 47–82 Wedge-shaped dermal infiltrate; 
medium to large CD30+ 
lymphocytes with nuclear 
pleomorphism and mitoses; 
scattered or in small clusters; 
background infiltrate of histiocytes, 
eosinophils, neutrophils, plasma 
cells

Mostly CD4+ Hodgkin lymphoma 
(primary or secondary 
cutaneous); 
mycosis Fungoides 
(transformation)

Self-regressing papulonodular 
lesions in LyP; staging 
examination in HL; patches and 
plaques in MF

B 4–17 Epidermotropic infiltrate; small to 
medium sized lymphocytes; atypical 
chromatin-dense cerebriform nuclei

CD4+; 
variable CD30 
expression 
(0–77%)

Mycosis Fungoides 
(patch/plaque stage); 
cutaneous gamma/
delta lymphoma 
(epidermotropic)

Self-regressing papulonodular 
lesions in LyP; patches and 
plaques in MF; multiple plaques 
and nodules with ulceration; 
IHC: TCR gamma expression

C 7–22 Nodular cohesive infiltrate; CD30+ 
large pleomorphic or anaplastic 
T cells; abundant cytoplasm and 
mitotic activity; admixture of few 
eosinophils and neutrophils

CD4+  
> CD8+

pcALCL or sALCL; 
mycosis Fungoides 
(transformation); 
peripheral T cell 
lymphoma, NOS 
(primary cutaneous 
or nodal); adult T cell 
leukemia/lymphoma

Clinical presentation with solitary 
or grouped nodules in pcALCL; 
staging examinations; patches 
and plaques preceding tumors in 
MF; lack of CD30 or expression 
by only a minority of tumor cells 
(<30%); integration of HTLV 1/2 
in tumor cell genome

D ~8 Deep dermal or subcutaneous 
perivascular infiltrates; 
epidermotropism of atypical small 
to medium-sized pleomorphic 
lymphocytes

CD8+ 
(100%); 
CD30+ (90%)

Primary cutaneous 
aggressive 
epidermotropic 
CD8+ cytotoxic T cell 
lymphoma; cutaneous 
gamma/delta 
lymphoma; PLC/PLEVA; 
pagetoid reticulosis

Multiple rapidly evolving plaques 
and nodules with erosions and 
necrosis; erythematous scaling 
lesion in pagetoid reticulosis
multiple plaques with erosions; 
no expression of CD30; IHC: 
TCR gamma expression

E ~0.6 Angiocentric and angiodestructive 
infiltrates; medium sized 
pleomorphic CD30+ lymphocytes 
with moderately dense nuclei; 
vascular occlusion by atypical 
lymphocytes and/or thrombi, 
hemorrhage, extensive necrosis and 
ulceration; admixture of eosinophils

CD8+ (70%); 
CD30 (100%)

Angiocentric: ENKTL; 
cutaneous gamma/
delta lymphoma; 
pcALCL or sALCL 
with angiocentric and 
angiodestructive growth

Association with EBV, 
mostly secondary cutaneous 
involvement; solitary or grouped 
nodules in pcALCL; staging 
examinations in sALCL

DUSP22 ~3 Biphasic population: small 
cerebriform lymphocytes in 
epidermis; large transformed cells 
in dermis; mitotic figures and 
apoptotic bodies in dermal infiltrate

CD4−/ 
CD8− (45%); 
CD8+ (36%);  
CD30 
biphasic

Mycosis fungoides 
(transformation); LyP 
type C; cutaneous 
gamma/delta 
lymphoma; adult T cell 
leukemia/lymphoma; 
pagetoid reticulosis

Biphasic CD30 staining pattern: 
strong in the dermis and weak in 
the epidermis; high proliferation 
rate (Ki-67 >80%)

According to the World Health Organization 2016 classification, six histological variants (A-E, DUSP22) are recognized. EBV, Epstein-
Barr virus; ENKTL, extranodal NK/T cell lymphoma, nasal type; LyP, lymphomatoid papulosis; HL, Hodgkin lymphoma; HTLV 1/2, human 
T-lymphotropic virus 1/2; MF, mycosis fungoides; pcALCL, primary cutaneous anaplastic large cell lymphoma; PLC, pityriasis lichenoides 
chronica; PLEVA, pityriasis lichenoides et varioliformis acta; sALCL, systemic anaplastic large cell lymphoma; TCR, T cell receptor.
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of CD30+ atypical lymphocytes (64). Follicular mucinosis 
with collections of neutrophils or eosinophils in the hair 
follicles can result in pustular lesions (64-66).

Immunohistochemistry is routinely used to further 
characterize the cellular infiltrate. Although CD30 is the 
hallmark of LyP, type B can be CD30-negative or have 
variable CD30 expression (57). The majority of LyP cases 
are CD4+ and CD45RO+. However, types D and E are 
CD8+. LyP with DUSP22 is more commonly CD4-/CD8-,  
with some cases that are CD8+. In addition to clinical 
presentation, CD45RO positivity helps differentiate type D 
from aggressive CD8+ CTCL, which is typically CD45RO 
negative (56). Variable loss of pan T cell antigens (CD2, 
CD3, CD5, and CD7) can be observed, with CD7 most 
often being absent. Expression of cytotoxic molecules, such 
as TIA-1 and granzyme B, has been observed in most LyP 
cases (67). The majority of LyP cases express the alpha/beta 
T cell receptor (TCR), but expression of the gamma/delta 
TCR has been found in type D. Despite these differences 
among the LyP subtypes, the clinical course and prognosis 
of the disease is not affected by the immunophenotype of 
the infiltrate (68).

Monoclonal rearrangements of TCR beta or gamma genes 
are detected in 22–100% of cases, depending on tissue fixation, 
modality, primers used, and the number of atypical lymphocytes 
in the specimen (69). TCR clonality data in LyP are therefore 
inconsistent. For example, one study demonstrated that 
the CD30+ cells had a monoclonal TCR, and the CD30 
negative cells were polyclonal (70). However, another 
study showed polyclonal CD30+ large atypical cells (71).  
The chromosomal translocation t(6;7)(p25.3;q32.3) 
involving the DUSP22/IRF4 locus is found in a small 
proportion of LyP cases and other CD30+ lymphomas (72). 
The translocation t(2;5)(p23;q35) which fuses the ALK gene 
to the nucleophosmin (NPM) gene is not found in LyP (73).

Detection of high levels of expression of TRAF1 and 
MUM1 has been proposed as a way to differentiate LyP 
from pcALCL (74,75). The T cell activation marker CD134 
(OX40) is strongly expressed in a proportion of patients with 
LyP, but not in MF or benign lymphocytic infiltrations (76).

The pathogenesis of LyP is not well understood. 
TGF-beta receptor mutations with a loss of TGF-beta 
mediated growth inhibition may contribute to progression. 
Interaction between CD30 and CD30L may play a role in 
the regression of LyP lesions (77). Increased apoptosis via 
pro-apoptotic proteins Fas and Bax may also contribute 
to the spontaneous resolution of LyP lesions (78,79). No 
animal model exists.

Due to its excellent prognosis, LyP can generally be 
managed with a “watch and wait” strategy (80). Accepted 
indications to treat include diffuse or progressive lesions 
that are symptomatic or with significant scarring or 
pigmentary changes causing disfigurement. The treatment 
goal is to prevent new outbreaks and shorten the time for 
resolution of lesions. Lesions few in number are often 
managed with potent topical steroids, while phototherapy or 
low dose oral methotrexate are first line for more extensive 
lesions (81). Recurrences occur in over 40% of patients 
treated with methotrexate. Cytotoxic chemotherapy has 
been associated with a rapid relapse in most LyP patients 
during or after discontinuation (81). Brentuximab vedotin 
(BV), an antibody-drug conjugate that targets CD30, had an 
overall response rate of 73% and complete response rate of 
35% in patients with refractory LyP, and provides sustained 
responsiveness after only a few infusions (82,83).

LyP can be present for years but is not associated with 
any disease-specific mortality (4). A subset of patients can 
develop a second lymphoid malignancy prior to, concurrent 
with, or after the development of LyP. The incidence 
of secondary hematological malignancies in two large 
retrospective series was between 40–60% (84,85). The 
vast majority (>80%) of these secondary hematological 
malignancies are MF or pcALCL (84). HL is the most 
common systemic lymphoma reported in these patients, 
occurring in 3.5–7% of cases (84). Other B cell lymphomas 
have rarely been reported, and the direct relationship, if 
any, between aggressive B cell lymphomas and the indolent 
Lyp is not well known. LyP types B and C had higher rates 
of these secondary malignancies, while types A and D had 
a lower risk (84). Expression of the actin filament bundling 
protein Fascin, age older than 50 years, involvement of 
the head, higher degree of recurrences, and a positive 
TCR clone have been linked to the development of LyP 
associated lymphomas which are in most cases clonally 
related (86-88).

pcALCL

pcALCL is characterized by large T cells with prominent 
nuclear pleomorphism and positive CD30 in more than 75% 
of tumor cells (Table 2) (1,2). Due to its distinct clinical course, 
genetic features, and prognosis, pcALCL is considered 
and classified as a separate entity from sALCL (89).  

As in LyP, the highly atypical morphology of the CD30+ 
tumor cells and the often-rapid growth of the skin lesions 
is at odd with the favorable prognosis and lack of systemic 
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dissemination in pcALCL. Patients with pcALCL are 
diagnosed at an older age (60 years) compared to LyP, and 
males are more often affected than females (3:1) (4).

pcALCL typically presents as rapidly growing, red to 
violaceous, solitary tumors or clusters of nodules. The 
lesions are typically larger than 2 cm, and often ulcerate 
(1,2). Multifocal disease, or 2 or more lesions at different 
anatomic sites, is present in ~20% of patients (4). The 
lesions are generally asymptomatic and are not associated 
with systemic symptoms such as fevers, chills, fatigue, 
night sweats or weight loss. Extracutaneous dissemination 
occurs in about 10% of cases, and most commonly involves 
regional lymph nodes (90). Spontaneous regressions have 
been reported in 10–42% of lesions (4,81). However, 
recurrences are common, particularly without therapeutic 
intervention. pcALCL is a common type of CTCL in 
individuals with HIV or organ transplant recipients (91,92).

The characteristic histopathological feature of pcALCL is 
a circumscribed, dense nodular infiltrate of large lymphoid 
cells extending into the dermis or subcutaneous tissue. The 
atypical large lymphocytes have anaplastic morphology with 
irregularly horseshoe-shaped nuclei, eosinophilic nucleoli, 
and abundant cytoplasm (1). Epidermotropism is typically 
absent except when ulceration is present. Non-anaplastic, 
either pleomorphic or immunoblastic-like, cells are seen 
in 20–25% of cases. Neutrophil-rich and angiocentric/
angioinvasive variants of pcALCL have been described, 
without any impact on prognosis (93,94).

By definition, at least 75% of the large atypical cells 
in pcALCL express CD30 in a membranous or Golgi 
pattern (1). The tumor cells have an activated T cell 
phenotype (CD2, CD25, CD71, CD45RO, HLA-DR), 
and express CD4 with variable loss of CD2, CD3 and 
CD5 (89). Cytotoxic markers, such as granzyme B, TIA-1  
and perforin, are expressed in half of pcALCL cases (95). 
Cutaneous lymphocyte antigen (CLA) is typically positive 
and epithelial membrane antigen (EMA), usually expressed 
in sALCL, is negative in pcALCL (4). Rare cases of a 
positive ALK1 (2p23 rearrangement) in pcALCL have been 
reported in children and often with ALK protein expression 
restricted to the cytoplasm (96,97), but any ALK positive 
pcALCL should raise a high suspicion for cutaneous 
manifestation of the systemic counterpart. Monoclonal 
TCR gene rearrangements are found in more than 90% of 
pcALCL cases (98). The most common genetic abnormality 
is the IRF4-DUSP22 rearrangement, which occur in 28% 
of pcALCL (72). However, these rearrangements have also 
been rarely found in sALCL and LyP. Polymorphisms in 

Table 2 Primary cutaneous anaplastic large cell lymphoma (pcALCL)

Clinical presentation

Red to violaceous

Rapidly growing and ulcerative

Solitary tumors or grouped nodules

Lesions >2 cm, asymptomatic

Predilection for head, neck and extremities

Extracutaneous spread in 10% of cases

Histopathology

Circumscribed dense nodular infiltrate extending into the 
dermis or subcutaneous tissue

Cohesive medium to large cells

Pleomorphic, anaplastic or immunoblastic with irregular 
horseshoe shaped nuclei

Abundant pale or eosinophilic cytoplasm

Admixture of small reactive lymphocytes, eosinophils and 
histiocytes

Immunophenotype

CD30 expression by at least 75% of tumor cells

Expression of CD45RO, CD4 or CD8 in most cases 

Variable loss of pan T cell antigens (CD2, CD3, CD5)

Absence of ALK and EMA

Molecular studies

TCR gamma clonal rearrangement (90%)

Absence of ALK1 (p80) and t(2;5) translocation

Rearrangements of IRF4-DUSP22 (28%)

Treatment

First line: surgical excision and radiation

Multi-agent chemotherapy for extracutaneous spread beyond 
regional lymph node

Systemic: methotrexate, brentuximab vedotin

Prognosis

5- and 10-year survival rate >90%

Extensive limb disease: 50% five-year survival rate

Favorable indicators: spontaneous regression and age  
<60 years

The clinical presentation, histopathology, immunophenotype, 
genotype, treatment and prognosis of pcALCL are described. 
ALK, anaplastic lymphoma kinase; DUSP22, dual specificity 
phosphatase 22; EMA, epithelial membrane antigen; IRF4, 
interferon regulatory factor 4.
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CD30 promoter microsatellite repressor element have been 
linked to an increased predisposition towards pcALCL (99).

Although many similarities exist between pcALCL and 
other CD30+ LPD, their diverse clinical features likely 
reflect significant biological differences. Higher expression 
of CCR10 and CCR8, skin homing chemokine receptors, in 
pcALCL may support the lower tendency of extracutaneous 
dissemination (100). TNF-alpha, TNF-related apoptosis-
inducing ligand (TRAIL) and CD95L (FasL) defects in 
the apoptotic pathways may facilitate the development and 
progression of pcALCL (101,102). Similar to LyP, loss of 
TGF-beta and overexpression of JUNB have also been 
noted in pcALCL (34,43). Genetic alterations in IRF4, 
CD30 (TNFRSF8), TRAF1, FAS, TP53 have been identified 
and may play a role in the pathogenesis of pcALCL 
(100,102,103).

Surgical excision and local radiation are common first 
line treatments for solitary or small clusters of pcALCL 
lesions, with durable complete response rates approaching 
100% (81). Low-dose methotrexate is the first line systemic 
treatment for widespread or extracutaneous involvement. 
BV has been used for multifocal, refractory, extracutaneous, 
or relapsed pcALCL. With BV, all patients with pcALCL 
had a complete response in a phase II trial, while 63% had 
complete reduction in their skin disease in a phase III trial, 
although the sample sizes were small (81,104). Multi-agent 
chemotherapy is used for extracutaneous spread beyond 
regional lymph nodes that did not respond to previous 
treatments.

The prognosis of pcALCL is favorable with a 5 and 
10-year survival rate of over 90%, including cases with 
involvement of lymph nodes in a single draining basin 
(4,105). Draining lymph node involvement greater 
than 1 nodal basin has a 5-year survival rate of 76–96%, 
which drops to 50% with extensive limb disease (4,106). 
Skin-limited relapses occur in 39% of patients, with 
extracutaneous spread in 13% (90). Spontaneous regression 
and age under 60 years are favorable prognostic indicators; 
while extensive limb disease, large skin involvement and 
extracutaneous disease are unfavorable (106). Visceral 
metastases are uncommon and may occur any time between 
2 months and 10 years from initial diagnosis (107).

Borderline lesions

Borderline lesions refer to cases without a definite 
distinction between LyP and pcALCL despite a thorough 
clinical and pathological correlation. The distinction can 

be particularly challenging in patients with a short history 
of multifocal papular or nodular lesions (1,81). Borderline 
lesions are also used to designate a rapidly growing nodule 
in a patient with LyP. It is often difficult to determine 
whether a nodule may be an atypically large, spontaneously-
regressing LyP lesion or an initial lesion of pcALCL. Most 
borderline lesions are diagnosed based on their clinical 
behavior on follow up.

CD30 expression in other lymphoid malignancies

CD30 is present in other cutaneous and systemic 
lymphomas, along with non-neoplastic conditions. Due 
to the advent of anti-CD30 therapy, evaluation of CD30 
expression in various disorders provides important 
information regarding management. Given their varying 
treatment options and prognosis, careful evaluation for the 
following CD30-expressing diseases must be performed. 

MF

MF is the most common type of CTCL, comprising nearly 
50% of all cases (1). In most patients, it is an indolent 
chronic neoplasm of skin-homing CD4+ T cells. MF has 
a wide range of clinical presentations, from erythematous 
scaly patches in sun-protected areas to slightly raised 
plaques or nodules and tumors. Histologically, LyP, MF and 
pcALCL can be difficult to distinguish. In MF, patients with 
large cell transformation (LCT) have had long-standing 
lesions with tumor development. The lesions in LyP are 
widespread and will spontaneously remit. Patients with 
pcALCL tend to be younger with less truncal involvement. 
Therefore, clinical features and findings on physical exam 
must be evaluated when making the diagnosis.

Variable expression of CD30 may be found in all stages 
of MF, particularly in LCT (1,108). LCT is defined as the 
presence of more than 25% of the atypical lymphocytes 
with a size four times more than a normal lymphocyte 
(or large cell nodules), and is usually associated with 
tumors (109,110). Large atypical cells express CD30 in 
15–39% of cases. Cases of LyP and MF occurring in 
the same patient have been noted to be clonally related 
(40-42). When greater than 75% of the large cells are 
CD30+, MF can histologically resemble pcALCL (110). 
Posing a difficult diagnostic dilemma, transformed MF 
and pcALCL have no reliable differentiating histologic or 
molecular markers (111). Low galectin-3 expression and the 
presence of CDKN2A/2B deletions, which is independently 
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associated with reduced survival, are promising markers for 
identification of transformed MF (112,113). 

sALCL

ALCL is characterized by strong CD30 expression and 
variable loss of T cell markers, and can be classified into 
sALCL and pcALCL, which have distinct clinical features, 
genetic characteristics, therapies and prognosis. sALCL can 
have secondary cutaneous involvement, which is challenging 
to distinguish histologically from transformed MF and LyP. 
The clinical presentation is used to differentiate between 
these diseases. All cases of pcALCL should be evaluated for 
any evidence of sALCL.

sALCL accounts for 5% of all NHL in adults and can 
be divided based on ALK positivity according to WHO 
classification (1). ALK positive sALCL is a malignant 
neoplasm of peripheral T cells that express an ALK fusion 
protein and CD30 by definition. ALK+ ALCL occurs 
predominantly in a young population and ALK negative 
ALCL affects adults, with rapidly progressing adenopathy 
and B symptoms (114). Extranodal involvement of the 
skin, soft tissue, liver, lung, bone and bone marrow is 
present in 40–68% of ALK+ cases and 20% of ALK 
negative cases (115,116). The two subsets of sALCL are 
not distinguishable morphologically. Cells can range 
from small medium sized to anaplastic large cells, which 
efface the architecture of the lymph node. Expression of 
CD56, CD43, CD45, EMA or clusterin is less common 
in ALK negative ALCL and may help to differentiate 
features (116). 80% of ALK+ ALCL show a cytogenetic 
translocation t(2;5), which fuses ALK to the NPM gene (1).  
ALK+ ALCL has a better prognosis compared to ALK 
negative ALCL, with a 5-year survival rate of 70–80% (114).  
Recently, DUSP22-IRF4 and TP63 rearrangements have 
been identified in ALK negative ALCL (72,117). DUSP22 
rearrangements have a good prognosis similar to ALK+ 
ALCL, while TP63 rearrangements have the worst 
prognosis (118). 

PTCL

PTCL, not otherwise specified (PTCL NOS) is a nodal T 
cell lymphoma that is a diagnosis of exclusion. Therefore, it 
is the most common and heterogenous PTCL. Median age 
of diagnosis is 70 years old, and 65% of patients have stage 
IV disease on diagnosis. Pruritus, blood eosinophilia and 
hemophagocytic syndrome can occur (119). PTCL NOS 

contains a mixture of small and large atypical cells with 
clear cytoplasm and increased vascularization (120,121). 
T cell antigens are variably expressed with frequent loss 
of CD7 and rarely CD5. CD30 is positive in up to 50% of 
patients, but typically with a lower percentage of expression 
compared to ALCL (122). Chromosomal abnormalities 
have been described in PTCL NOS, including recurrent 
gains in 8q (MYC locus), and deletions in chromosomes 
5q, 10q, 12q may be associated with a better prognosis 
(123,124). 

The clinical course of PTCL NOS is aggressive with 
frequent early relapses, and overall outcome is poor with 
a 5-year survival of 20–30% (119). EBV positivity, TP63 
rearrangements and expression of cytotoxic molecules have 
a poorer prognosis, while the lymphoepithelioid variant may 
have a better outcome (117,120,125,126). The presence of 
CD30 and variable expression of CD15 makes differentiation 
from ALCL and cHL difficult. Despite the lack of reliable 
differentiating features of PTCL NOS from other CD30-
expresing diseases, its poor prognosis warrants consideration.

Extranodal NK/T cell lymphoma, nasal type (ENKTL)

ENKTL is a rare neoplasm of EBV infected NK or T cells. 
It predominantly affects middle-aged men in Asia, Mexico, 
South America, and rarely Western countries. It presents as 
tumors or destructive lesions in the nose, maxillary sinuses, 
and palate with dissemination to the skin, GI tract, and 
testis (1,127). ENKTL ranges from monomorphic small 
medium sized to large cells, and has frequent angioinvasion, 
anglocentrism, or necrosis (1). The neoplastic cells are 
CD2 positive, CD56 positive, CD7 positive, CD5 negative, 
express cytoplasmic CD3, and have an activated cytotoxic 
(TIA-1, granzyme B, and perforin) profile (128,129). CD30 
has been reported to be positive in 20–50%, and up to 70%, 
of patients with ENKTL (122,130,131). Most cases of 
ENKTL are derived from NK cells, which do not express 
the TCR complex. However, up to 38% of cases are derived 
from clonal T cells with gamma/delta and alpha/beta, TCR 
expression (1). 

The overall survival rate for localized disease is 50%, 
and 9–15.6% for advanced stage ENKTL (132). Significant 
indicators of a poor prognosis include primary non-
upper aerodigestive tract site, high stage, bone marrow 
involvement, lack of radiotherapy, Ki67 >40% and CD25 
expression (133). A recent meta-analysis concluded that 
CD30 is significantly associated with a better prognosis in 
ENKTL, especially for patients with regional lymphoma  
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involvement (134). Survival of patients with cutaneous 
ENKTL is poor with a median survival of 7 to 13 months (135).  
With a poor prognosis and lack of definitive findings on 
pathology, a vigilant clinical evaluation for ENKTL is 
essential with CD30 positive skin lesions.

Angioimmunoblastic T cell lymphoma (AITL)

AITL is a neoplasm derived from follicular helper T cells, 
and is one of the most common PTCLs worldwide (1). 
It is more prevalent in Europe than North America or 
Asia and typically affects the elderly, with a median age 
of 59–65 years (1). AITL is clinically characterized by B 
symptoms, skin rash, generalized lymphadenopathy, and 
hypergammaglobulinemia due to a prominent immune 
reaction (136,137). Bone marrow involvement is seen in 
up to 70% of cases, signifies a higher tumor burden, and 
is associated with a greater incidence of B symptoms, 
hepatosplenomegaly and circulating tumor cells (138). Up 
to 50% of patients have a rash during the course of the 
disease (139). Other skin findings include nodules, plaques, 
purpura and urticarial (140). Autoimmune manifestations 
can also occur, and the majority of patients present with 
advanced disease (139).

AITL is characterized by a diffuse polymorphous 
infiltrate of neoplastic T cells, small lymphocytes, 
histiocytes, immunoblasts, eosinophils and plasma cells. 
This infiltrate effaces normal lymph node architecture with 
near absence of germinal centers, and is associated with 
high endothelial venule proliferation and follicular dendritic 
cell hyperplasia (1). The neoplastic cells express several 
markers of follicular helper T cells, including CXCL13, 
PD-1, ICOS, Bcl6, SAP, CD200, cMAF, and frequently 
CD10 (approximately 60% of cases) (141,142). AITL has 
a heterogeneous expression of CD30, which may be due to 
the coexistence of CD30+ B cells and T cells (143). TCR 
are present in up to 80% of the neoplastic cells. Nearly 
all patients with AITL have B cell clonality and EBV 
integration, and a subset develop an EBV associated B cell 
neoplasm (144). By cytogenetics, trisomy 3, 5 and 21, gain 
of X and loss of 6q chromosomes are detected in up to 90% 
of AITL cases. Overall prognosis of AITL is poor with 
a median survival of less than 3 years (1). Age >60 years, 
performance status >2, extranodal sites >1, B symptoms, 
platelet count <150,000 differentiate a high risk group with 
a 5-year overall survival of 24% (145). TET2 mutation 
is associated with an advanced stage disease and a shorter 
progression free survival (146).

Other CD30-expressing diseases

In addition to the conditions described above, several other 
less common CTCL and cutaneous B cell lymphomas can 
express CD30. Neoplastic cells in breast implant-associated 
ALCL, HL and B cell NHL have occasional or regular 
CD30 expression with variable intensity on flow cytometry 
(147-149). Drug induced reactive lymphoid hyperplasia, 
insect bites and scabies are exogenous causes of CD30+ 
lymphocytic diseases (150). Inflammatory conditions such as 
pityriasis lichenoides and atopic dermatitis can be associated 
with CD30 positivity (151). CD30 is expressed not only 
in lymphocytes, but also by mast cells, endothelium, 
and endometrium. Cases with CD30 expression have 
been described in embryonal carcinoma, nasopharyngeal 
carcinomas, mastocytosis and angiosarcoma (152,153).

Conclusions

CD30 expression in the context of cutaneous T cell LPD has 
a favorable prognosis. However, CD30 positivity can also 
be detected in other cutaneous and systemic lymphomas, 
highlighting the importance of an accurate clinical 
diagnosis. Additionally, CD30 is commonly expressed in 
benign dermatological conditions warranting close clinical 
consideration and follow-up. CD30 not only provides 
prognostic information, but also serves as a therapeutic target. 
In studies that addressed the correlation between tumor 
CD30 expression and clinical response to BV, responses to 
anti-CD30 therapy were observed even in patients with low 
or no expression of CD30. The exact underlying mechanism 
is unknown but is thought to be a bystander effect due to 
the release of the MMAE toxin payload of BV from dying 
CD30-positive cells (154). Further studies are necessary 
to understand the mechanism of action of anti-CD30 
therapy in the spectrum of cutaneous CD30+ T cell LPDs. 
Identification of a biomarker to differentiate patients who 
will respond to anti-CD30 medications will provide a more 
personalized and effective treatment regimen.
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