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Abstract
The Revised European-American Classification of mature lymphoid neoplasms published in 1994 and the 2001, 2008 and 
2016 WHO classifications that followed, were the product of international collaboration and consensus amongst haemato-
pathologists, geneticists, molecular scientists and clinicians. Primary cutaneous lymphomas were fully incorporated into 
this process following the publication of the WHO-EORTC classification of cutaneous lymphomas in 2005. The definition, 
diagnostic criteria and recommended studies for primary cutaneous lymphoma continue to be refined. The 2022 International 
Consensus Classification represents the most recent update and an overview of all the main entities presenting primarily in the 
skin, together with the major changes in classification, are summarized herein. Primary cutaneous marginal zone lymphoma 
is segregated from other extranodal marginal zone lymphomas of mucosa-associated lymphoid tissue (MALT lymphoma) 
and downgraded to a lymphoproliferative disorder in line with its markedly indolent behaviour. In addition, two subtypes are 
recognised, based largely but not exclusively on whether they are heavy chain class-switched or IgM positive. Similarly, in 
keeping with a trend to greater conservatism, primary cutaneous acral CD8 positive T cell lymphoma is now also classified 
as a lymphoproliferative disorder. In addition, significant new insights into the biology of primary cutaneous lymphoma have 
also recently been forthcoming and will be presented. These studies have enhanced our knowledge of genetic, epigenetic and 
transcriptional changes in this group of diseases. They not only identify potential targets for novel therapies, but also raise 
as yet unanswered questions as to how we categorise cutaneous lymphomas, particularly with respect to relationships with 
similar lymphomas at extracutaneous sites.
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Introduction

Classification of cutaneous lymphomas has been a special 
challenge with initially both a skin-specific classification 
from the EORTC published in 1997 and the 2001 WHO 
classification with limited skin-specific entities to choose 
from [1, 2]. However, following the consensus meeting for 
the 2006 WHO classification of skin tumours, a further 

consensus meeting was held that led to the WHO-EORTC 
consensus classification of cutaneous lymphomas [3]. Much 
but not all of this classification was included in the subse-
quent 2008 and 2016 WHO classifications. Based on fur-
ther discussions at the Clinical Advisory Committee (CAC), 
the International Consensus Classification of lymphomas 
(2022ICC) has continued this evolution, with multiple 
skin-specific entities recognised including segregation of 
what has been known as primary cutaneous marginal zone 
lymphoma.

Accurate diagnosis of the cutaneous lymphomas is essen-
tial in view of the broad range of clinical behaviour they 
exhibit, including lesions that spontaneously regress, lym-
phoid proliferations that that persist but pursue an indolent 
course and rapidly progressing aggressive malignancies that 
are often fatal. For some entities, the pathological appear-
ances do not accurately predict biology, and certain disease 
subtypes show considerable overlap in the pathological 
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features they display. Thus, a heavy emphasis is placed on 
clinical features when making certain diagnoses. Moreo-
ver, lymphomas of cutaneous origin often differ in clinical 
behaviour from morphologically similar lymphomas more 
usually arising in lymph nodes but with the potential to sec-
ondarily involve skin. Compounding all of the above, the 
rarity of most entities and lack of suitable tissue for study 
has hindered molecular analysis of this group of neoplasms 
and limited our knowledge of their underlying biology, par-
ticularly with respect to genetic abnormalities important to 
initiation and progression of disease.

Despite these handicaps, our understanding of cutaneous 
lymphomas continues to progress, aided by collaborative 
studies of large cohorts and advances in technology that 
have led to a more precise analysis of genetic, epigenetic 
and transcriptional changes in this group of diseases. This 
review represents an update on recent advances in the field 
and includes a summary of discussions that took place dur-
ing, and surrounding, the September, 2021 Clinical Advi-
sory Committee (CAC) meeting with input from patholo-
gists, haematologists, oncologists and scientists from around 
the world. The CAC was a joint initiative of the Society for 
Hematopathology and the European Association for Haema-
topathology, culminating in the recently published Interna-
tional Consensus Classification of lymphomas (2022ICC) 
and myeloid neoplasms [4, 5]. The following text focuses 
on primary cutaneous lymphomas and lymphoprolifera-
tive disorders, defined as cutaneous lymphoid neoplasms 
with no evidence of extracutaneous disease at presentation, 
but it should be remembered that many types of systemic 

lymphoma can present in the skin as part of disseminated 
disease. This includes several types of EBV-related lym-
phomas/lymphoproliferative disorders that are discussed in 
detail elsewhere in this volume. The review presents revi-
sions in nomenclature and summarises significant findings in 
some of the most recent genomic studies. It is not intended 
to be a comprehensive review of all types of cutaneous 
lymphomas. A list of primary cutaneous lymphomas, with 
changes from the updated 4th edition of the WHO classifica-
tion highlighted, is given in Table 1.

Primary cutaneous B‑cell lymphomas 
and lymphoproliferative disorders

Primary cutaneous marginal zone LPD

The revised 4th edition of the WHO Classification of Tumours 
of Haematopoietic and Lymphoid Tissues (2017) did not dif-
ferentiate between extranodal marginal zone lymphoma of 
mucosa-associated lymphoid tissue (ENMZL/MALT lym-
phoma) arising primarily in the skin and ENMZL at other 
sites, although some differences were described. Consistent 
with the original 1997 EORTC classification of cutaneous 
lymphomas and the 2005 WHO-EORTC classification, sub-
sequently incorporated into the 2006 WHO classification of 
skin tumours, and retained in the most recent WHO/WHO-
EORTC classifications, the 2022ICC endorses recognition of 
cutaneous marginal zone lymphoma as a distinct entity on the 
basis of differences in histology, genetic profile and clinical 

Table 1   2022 International 
Consensus Classification: 
primary cutaneous lymphoma 
and lymphoproliferative 
disorders

* Changes from 2016 WHO classification

Mature B cell neoplasms

Primary cutaneous marginal zone lymphoproliferative disorder*
Primary cutaneous follicle centre lymphoma
Primary cutaneous DLBCL, leg type
EBV-positive mucocutaneous ulcer*
Mature T and NK-cell neoplasms
Mycosis fungoides
Sezary sydrome
Primary cutaneous CD30-positive lymphoproliferative disorders
Lymphomatoid papulosis
Primary cutaneous anaplastic large cell lymphoma
Primary cutaneous CD4-positive small/medium CD4-positive lymphoproliferative disorder
Subcutaneous panniculitis-like T-cell lymphoma
Primary cutaneous gamma-delta T-cell lymphoma
Primary cutaneous acral CD8-positive T-cell lymphoproliferative disorder*
Primary cutaneous CD8-positive aggressive epidermotropic cytotoxic T-cell lymphoma
Hydroa vacciniforme lymphoproliferative disorder*
Classic
Systemic
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behaviour in the majority of cases from many other MALT 
lymphomas [2, 3, 5–7]. In addition, primary cutaneous mar-
ginal zone lymphoma exhibits remarkably indolent behaviour. 
In large series, extracutaneous dissemination is seen in only 
4–8.5% of cases and disease specific survival 5-year survival 
has been quoted to exceed 99% without recourse to aggres-
sive therapy [8, 9]. There is also significant pathological 
overlap with cutaneous lymphoid hyperplasia, leading some 
to propose that cutaneous marginal zone lymphoma is bet-
ter regarded as a clonal chronic lymphoproliferative disorder, 
probably related to some type of antigenic stimulation, rather 
than an overt lymphoma [10]. In light of these findings, the 
2022ICC further adopted that primary cutaneous marginal 
zone lymphoma should be down-graded to a lymphoprolifera-
tive disorder [7]. Although primary cutaneous follicle centre 
lymphoma also has an excellent prognosis, there is a slightly 
higher incidence of extracutaneous spread and lymphoma 
related death. It was therefore preferred to retain designation 
of this entity as a lymphoma.

Primary cutaneous marginal zone lymphoprolifera-
tive disorder (PCMZLPD) is a disease of adults and most 
patients present with solitary or clustered lesions in the form 
of erythematous papules, plaques or nodules. The trunk and 
upper extremities are most frequently involved [3]. Within 
this category, two types of primary cutaneous marginal zone 
lymphoproliferative disorder (PCMZLPD) can be recog-
nised. The majority of PCMZLPD are class-switched, more 
frequently to IgG than IgA, and IgG4 positive in up to 40% 

of cases [11, 12]. Class switched PCMZLPD are typically 
centred in the dermis and contain a prominent background 
of reactive lymphoid tissue. Lymphoid follicles with ger-
minal centres are common and lesions are T cell-rich with 
a Th2 microenvironment. Neoplastic cells are typically in 
a minority and show prominent plasmacytic differentia-
tion (Fig. 1). The B cells generally do not express IRTA1 or 
CXCR3 [13–15]. Cutaneous recurrences are not infrequent 
but extracutaneous spread is exceptional.

In contrast, IgM-positive PCMZLPD more often involves 
the subcutis and usually contains a predominance of neo-
plastic B cells that often express IRTA1 and CXCR3, and 
frequently display monocytoid or centrocyte-like morphol-
ogy. Background reactive T cells are less conspicuous than 
in class switched cases and a Th1 microenvironment the 
norm (Fig. 2) [13–15]. Although rare, extracutaneous spread 
is more likely to be seen in this variant although prognosis 
remains excellent. Occasional patients with IgM+ PCMZL 
do have clonally-related class-switched PCMZLPDs that are 
IRTA1+ [13].

Chromosomal rearrangements have been reported in 
PCMZLPD, most frequently juxtaposing MALT1 with 
IGH, but generally in only a minority of cases [16, 17]. The 
distinct nature of PCMZLPD is further highlighted by the 
report of mutations of the FAS gene in 63% of PCMZLPD, 
being identified in both IgM positive and class switched 
cases [18]. MYD88 mutations are reported in a subset of 
IgM+ cases.

Fig. 1   The majority of primary cutaneous marginal zone lymphopro-
liferative disorders display prominent plasmacytic differentiation. 
A Low magnification view of this example shows a nodular dermal 
infiltrate containing reactive lymphoid follicles. B The extrafollicu-
lar infiltrate contains a majority of small lymphocytes with scattered 
immunoblasts. C Aggregates of plasma cells are seen at the periphery 

of the infiltrate. D Staining for CD20 highlights B cell follicles, with 
few extrafollicular B-lymphocytes. E The majority of extrafollicular 
lymphocytes are reactive small T cells, highlighted by anti-CD3. F 
Anti-CD138 highlights aggregates of peripherally placed plasma 
cells. G The plasma cells are IgG positive, as they are in the majority 
of such lesions
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Primary cutaneous follicle centre lymphoma

Primary cutaneous follicle centre lymphoma (PCFCL) typi-
cally presents with localised plaques, nodules or tumours, 
usually on the head and neck, particularly the scalp, or 
trunk. Other sites, including the legs, are less commonly 
the primary site of disease. Recommended treatment is local 
radiotherapy and/or excision [8, 19–21] with the majority of 
patients achieving complete remission. Relapse is not infre-
quent but extracutaneous spread is relatively rare (10%). The 
outcome is generally excellent with 5-year overall survival 
quoted at 87% and 5-year disease-specific survival 95% [8, 
19–21].

PCFCL is a neoplasm composed of cells that most often 
resemble centrocytes which are often large. Centroblast-like 
cells should be in a minority. Tumours composed entirely 
of centroblasts arranged in diffuse sheets are excluded from 
this category. PCFCL may show a follicular, follicular and 

diffuse or purely diffuse pattern of growth [2, 3]. When 
present, follicles are variably discrete but often ill-defined. 
Cases with diffuse growth often consist predominately of 
large centrocytes and can easily be mistaken for diffuse 
large B cell lymphoma [2, 3]. Spindle cell or sarcomatoid 
morphology is a well-recognised phenomenon in a small 
percentage of cases [22, 23]. CD10 positivity is less often 
found than in nodal follicular lymphomas and is most com-
monly seen in cases with a follicular architecture, although 
other antigens associated with germinal centre differentia-
tion, such as stathmin, MEF2B, LMO2, HGAL and BCL6, 
are almost always expressed [24–27].

Reports on the incidence of BCL2 protein expression and 
BCL2 gene rearrangement (BCL2R) document disparate 
results [26, 28, 29]. This is likely to be at least in part related 
to the sensitivity of the immunohistochemical and molecular 
techniques employed to detect the protein and rearrangement 
respectively. Recent studies indicate that weak expression of 

Fig. 2   A subset of primary cutaneous marginal zone lymphoprolifera-
tive disorders are IgM positive. As in this example they more often 
show: A a diffuse pattern of growth and, B monocytoid morphology. 

C CD20: neoplastic B cells usually are in the majority and form con-
fluent sheets. D CD3: Background reactive T cells are less conspicu-
ous than in class switched cases
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BCL2 protein is seen in a significant proportion of cases and 
approximately 10% of cases have BCL2 rearrangements [24, 
30]. False negative immunohistochemical staining for BCL2 
protein does not appear to contribute to the low rate of detec-
tion, perhaps due to the absence of BCL2 gene mutations 
[26]. Staining for CD5, CD23, IRF4/MUM1 and Cyclin D1 
is usually negative but rare cases express CD30 [31].

The incidence of BCL2R in PCFCL is clearly different 
from that encountered in nodal follicular lymphoma (nFL). 
As in nFL, PCFCL also frequently show deletions of 1p36/
TNFRSF14 [24, 27]. In PCFCL, loss of 1p36 and BCL2R 
appear to be mutually exclusive, whereas they are often con-
current in nFL [32]. Mutations of TNFRSF14 are similarly 
frequent in both entities (30–40%) but the mutational profile 
of PCFCL differs from that of nFL harbouring BCL2R in 
having lower frequencies of mutations in chromatin modifi-
ers (CREBBP, KMT2D, EZH2) and BCL2, and a higher inci-
dence of mutations in TNFAIP3 (Table 2) [24]. Nevertheless, 
the majority of BCL2R-PCFCL show high levels of EZH2 
expression even in the absence of mutations involving com-
mon hotspots [32]. A scoring system to predict secondary 
involvement in what might appear to be a PCFCL has been 
proposed. This takes into account mutations in CREBBP, 
KMT2D, EZH2 and EP300, BCL2 rearrangement and a 
low Ki-67 proliferation index [30]. The mutational profile 
of PCFCL also shows some overlap with other subtypes of 
BCL2R- FL, particularly those arising at other extranodal 
sites (Table 2) [24, 33, 34].

Five-year-survivals close to 100% are quoted for PCFCL, 
even when displaying a diffuse growth pattern and large cell 
morphology, with only locally directed therapy required to 
manage the disease [25, 35, 36]. In view of this excellent 
prognosis, different approach to treatment, frequent lack of 
BCL2R and distinct mutational landscape, PCFCL is retained 
as a distinct entity, separate from nodal and other types of FL.

Primary cutaneous diffuse large B cell lymphoma, 
leg type

Primary cutaneous diffuse large B cell lymphoma, leg type 
(PCDLBC-LT) was born into controversy but has become 
established as a distinct entity. It was included in the 1997 
EORTC classification, in the EORTC-WHO classification of 
cutaneous lymphoma in 2005, in subsequent WHO classifi-
cations and again in the 2022ICC [2, 3, 5]. PCDLBCL-LT is 
a tumour of the elderly, most frequently, but not exclusively, 
presenting on the legs. There is a marked female predomi-
nance. Biopsy shows diffuse sheets of centroblast-like and/
or immunoblast-like B cells that often fill the dermis. A non-
germinal centre phenotype, characterized by an absence of 
CD10 with positive staining for IRF4/MUM1, strong uni-
form expression of BCL2 and variable reactivity with anti-
bodies to BCL6 has traditionally been reported. However, 

in a small minority of cases, CD10 expression and absence 
of IRF4/MUM1 and/or BCL2 is documented, with a recent 
study reporting 25% GCB-type cases by Hans algorithm, 
and 39% by gene expression profiling using paraffin embed-
ded material (with 43% unclassified and 18% activated B 
cell type) [37, 38]. Thus, the clinical relevance of using 
these algorithms has limitations and should not be used 
as an alternative for the current multiparameter approach 
employed to differentiate PCDLBCL-LT from PCFCL with 
large cell morphology [38]. Almost all cases of PCDLBCL-
LT are IgM positive, in contrast with PCFCL [37, 38]. Rare 
TdT-positive cases have also been reported, raising a diag-
nostic dilemma with B lymphoblastic leukaemia/lymphoma 
which may also present in the skin [39, 40]. Absent or weak 
expression of CD20 is a clue to the latter.

FISH studies document MYC rearrangements in a pro-
portion of cases but BCL2 translocations should be absent. 
Cases harbouring both MYC and BCL2 rearrangements are 
better classified as high-grade B cell lymphoma (HGBCL) 
with MYC and BCL2 rearrangement. BCL6 may be rear-
ranged and occasional cases would fulfil the criteria for a 
HGBCL with MYC and BCL6 rearrangements. Amplifica-
tion of BCL2 and deletion of 9p21.3 harbouring CDKN2A 
is common [20, 38, 41].

PCDLBCL-LT has a distinctive mutational profile which 
overlaps significantly with that of primary CNS, primary 
testicular DLBCL, intravascular large B cell lymphoma and 
the MCD group of DLBCL including a high frequency of 
MYD88 and CD79B mutations (Table 3) [38, 42–44]. In 
addition, PIM1 mutations are seen in around 70% of cases 
and mutation of MYC in 20% [37, 42]. Thus, many cases 
have a molecular/genetic landscape similar to the MCD/C5 
group of DLBCL [44].

During the CAC, there was much debate surrounding the 
introduction of an umbrella term such as “extranodal lym-
phoma ABC (non-GCB) type,” at least for some extranodal 
DLBCL, primarily but not exclusively, including cases aris-
ing at sites of immune privilege [5]. However, this was con-
sidered premature for the 2022ICC. Whether PCDLBCL-LT 
should be put under such an umbrella, particularly now with 
more recent data questioning how many PCDLBCL-LT are 
of ABC type and with continued strong interest to recognize 
PCDLBCL-LT as a distinct entity, will remain a question for 
the future. It is expected that ultimately molecular/cytoge-
netic classification of all DLBCL may become a standard of 
practice. One of the main reasons that there is strong support 
for recognizing PCDLBCL-LT is because it is critical that 
they be differentiated from PCFCL with predominant large 
cell morphology and diffuse growth, an entity that might ful-
fil the diagnosis for a DLBCL, if present at an extracutane-
ous site. PCFCL have a significantly different prognosis than 
PCDLBCL-LT and require a radically different therapeutic 
approach [20, 45].
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Table 2   Comparison of structural abnormalities and mutational profiles in different subtypes of follicular lymphoma (incidence figures derived 
from Barasch et al. [24] and Nann et al. [34])

PCFCL BCL2R- nFL nFL

Structural 
abnormali�es

BCL2R 9% 0% 85-90%

Del(1p36) 10-22% 27% 21%

Muta�ons

• Chroma�n 
modifier

TNFRSF14 40% 39% 33%

• Chroma�n 
modifier

CREBBP 25% 19% 65%

• Chroma�n 
modifier

KMT2D 21% 27% 85%

• Chroma�n 
modifier

EP300 18% 7% 13%

• Chroma�n 
modifier

EZH2 6% 18% 60%

• NFkB
pathway

TNFAIP3 25% 7% 6%

• MAPK 
pathway

MAP2K1 0% 0% 3%

• JAK-STAT 
pathway

SOCS1 20% 7% 8%

• JAK-STAT 
pathway

STAT6 17% 57% 14%

• JAK-STAT 
pathway

FOXO1 17% 13% 6%

• An�-
apopto�c

BCL2 0% NS 48%

High incidence relative to other categories of lymphoma highlighted in orange, low incidence relative to other categories highlighted in green
PCFCL primary cutaneous follicle centre lymphoma, BCL2R- nFL nodal follicular lymphoma lacking BCL2 gene rearrangement nFL nodal fol-
licular lymphoma, NA not available
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Other B cell lymphomas and lymphoproliferative 
disorders in the skin

EBV-positive mucocutaneous ulcer, discussed in more detail 
elsewhere in this issue, is a solitary compartmentalized pro-
liferation of EBV infected B cells arising in the context of 
immune suppression. It may arise primarily in the skin but 
is most frequently presents in oropharyngeal mucosa.

Although not the focus of this article, a broad range of 
mature B cell lymphomas may secondarily involve the skin, 
particularly mantle cell lymphoma, chronic lymphocytic leu-
kaemia/small lymphocytic lymphoma, intravascular large B 
cell lymphoma (IVLBCL), lymphomatoid granulomatosis, 
plasmablastic lymphoma and post-transplant lymphopro-
liferative disorder. Skin limited variants are recognised in 
some, for example IVLBCL. In addition, B lymphoblastic 
lymphoma/leukaemia may present primarily in skin.

Primary cutaneous T cell lymphomas 
and lymphoproliferative disorders

Mycosis fungoides and Sézary syndrome

Mycosis fungoides (MF) is the commonest type of cutane-
ous T cell lymphoma, one that has been recognised as a dis-
tinct entity for a very long time but has been segregated from 
Sézary syndrome (SS) more recently. Clinical presentation 
is usually with patches and plaques. The clinical course is 
generally indolent although progression to tumours and/or 
erythroderma, and even extracutaneous dissemination, may 
occur in some patients. Historical cases of MF reported to 
present with tumour nodules from the outset and referred 
to as tumour d’emblée mycosis fungoides, likely represent 
other variants of T cell lymphoma, whilst most cases of 
erythroderma associated with T cell lymphoma display the 
full clinical picture of SS. Variants of MF recognised as dis-
tinct entities are folliculotropic MF and pagetoid reticulosis, 
together with some others seen less commonly. SS is a rare 
distinct entity defined by the triad of erythroderma, general-
ised lymphadenopathy and the presence of clonally related 
neoplastic T cells in skin, lymph nodes and peripheral blood. 

SS tends to progress more rapidly and has a worse prognosis 
than MF [46].

Although classified as separate entities, molecular studies 
on MF and SS have tended to group these diseases together 
under the rubric of cutaneous T cell lymphoma. Most stud-
ies have focused on SS due to the relative ease with which 
tumour cells can be accessed in peripheral blood or have 
focused on more advanced stage MF in view of the relative 
abundance of tumour cells compared to early stage disease 
[46]. A full discussion of MF and SS is beyond the scope 
of this article. However, although detailed knowledge of the 
initial drivers and promoters of MF and SS is lacking, and 
despite marked heterogeneity in genomic features of MF 
and SS, recent studies have identified potentially targetable 
point mutations in genes that cluster in specific pathways 
that are worthy of mention. The pathways involved include 
JAK-STAT​ signalling, TCR-NFκB signalling, MAP kinase 
signalling, cell cycle control and apoptosis and chromatin 
modification. The reader is referred to recent reviews that 
present such findings in more detail [46, 47].

Primary cutaneous CD30‑positive T cell LPD

Primary cutaneous CD30-positive T ell lymphoproliferative 
disorders encompass a spectrum of disease with overlap-
ping histological, immunophenotypic and genetic features, 
lymphomatoid papulosis (LyP) at one end and primary 
cutaneous anaplastic large cell lymphoma (pcALCL) at the 
other. Collectively, LyP and pcALCL are the second most 
commonly encountered subtype of primary cutaneous lym-
phoma/lymphoproliferative disorder, accounting for approxi-
mately 30% cases [7, 48].

LyP classically presents as crops of papules and nodules 
which develop, become haemorrhagic and ulcerate over 3 to 
4 weeks, then spontaneously resolve. Resolution may take 
up to 12 weeks and leave varioliform scars. In children, 
lesions may present as rapidly enlarging ulcerated nodules, 
usually on a background of more typical lesions [49]. In 
a small subset of patients with angioinvasive growth (see 
below), papules develop and ulcerate, forming large eschar-
like ulcers that may measure several centimetres in diameter. 
Although these spontaneously resolve, there is prominent 

Table 3   Incidence of MYD88 and CD79B mutations in primary cutaneous diffuse large B cell lymphoma, leg type compared to other subtypes 
of large B cell lymphoma (incidences from Wright et al. [3])

PCDLBCL-LT primary cutaneous diffuse large B cell lymphoma, leg type; DLBCL diffuse large B cell lymphoma; LBCL large B cell lymphoma

PCDLBCL-LT Primary CNS 
DLBCL

Primary testicular 
DLBCL

Intravascular 
LBCL

DLBCL in 
breast

MCD DLBCL All 
nodal 
DLBCL

MYD88 59% 61% 67% 47% 50% 66% 11%
CD79B 43% 42% 16% 38% 29% 50% 11%
MYD88 + CD79B 38% 29% 16% 24% 17% 38% 4%

287Virchows Archiv (2023) 482:281–298



1 3

residual scarring [50]. Approximately 10–20% of patients 
with LyP also develop MF, either concurrently, prior to, or 
following the diagnosis of LyP [49]. LyP and pcALCL may 
also co-exist in the same patient [51]. In contrast to LyP, 
the patients with pcALCL present with nodules or tumours 
that are larger than those seen in LyP and do not show wax-
ing and waning, although spontaneous resolution is seen in 
a minority of cases [52]. To qualify as pcALCL, > 75% of 
tumour cells should be CD30 positive [2, 53]. In the major-
ity of cases (80%), the lesions are solitary or localised but 
multifocal disease may be encountered. Cases which micro-
scopically display pseudoepitheliomatous hyperplasia may 
clinically mimic squamoproliferative lesions such as kera-
toacanthoma or squamous cell carcinoma. LyP and pcALCL 
are indolent diseases apart from exceedingly rare cases of 
the latter which exhibit early widespread dissemination [54]. 
Leg involvement is also reported to be an adverse prognostic 
indicator and requires special attention [52].

Since first described, the morphological spectrum of 
LyP has been considerably expanded. Various histological 
patterns or types of LyP have been described and desig-
nated LyP types A, B, C, D, E and DUSP22 rearranged 
[7, 48]. Type A LyP displays prototypic morphology and 
is composed of large CD30-positive T cells with anaplas-
tic  features on a background of mixed inflammatory cells. 
Type C LyP is similar but contains more numerous CD30-
positive cells, often forming cohesive sheets and morpho-
logically mimicking pcALCL with clinical information 
required to make the distinction. LyP types B and D are 
epidermotropic; type B cases are CD4 positive and mimic 
MF whilst the tumour cells in type D express CD8. Angi-
ocentric and angioinvasive growth is the hallmark of type E 
LyP. By definition, lesional cells express CD30, apart from 
some cases of type B LyP which have been reported to lack 
this antigen. Most cases express CD4 and cytotoxic mol-
ecules, although variations are seen. These include CD8 
expression, which often correlates with variant morphol-
ogy in LyP (i.e. types D and E as well as DUSP22-R LyP)
[48].

The sixth type of LyP is defined by the presence of 
DUSP22 rearrangement and characterized by a biphasic 
morphology with a prominent epidermotropic component 
of small to medium sized lymphocytes that weakly express 
CD30, overlying nodular aggregates of large lymphoid cells 
that are strongly positive for CD30 [55]. Rearrangement of 
the DUSP22 gene is also seen in a subset of systemic ALK-
negative anaplastic large cell lymphoma (ALK-ALCL) and 
in about 20% of pcALCL [55–57]. Many but not all of the 
latter cases have similar pathological features to those with 
DUSP22 rearranged LYP [55, 58]. The 2022ICC recom-
mends recognition of DUSP22 rearranged (DUSP22-R) sys-
temic ALK-ALCL as a subtype of ALK-ALCL in view of 
distinct morphologic, phenotypic, genomic and epigenetic 

features [5]. However, the clinical behaviour of pcALCL 
with and without DUSP22-R is similar, precluding a 
necessity to test for it routinely in clinical practice. Whilst 
some studies suggest that, in MF patients, the presence of 
DUSP22-R might help differentiate concurrent primary cuta-
neous CD30-positive LPD from large cell transformation, 
others cast doubt on the utility of this, DUSP22-R being 
found in two of eleven cases of large cell transformation of 
mycosis fungoides (LCT-MF) in one study [57, 59]. TP63 
rearrangements, associated with poor prognosis in systemic 
ALK-ALCL, have also rarely been found in pcALCL but the 
paucity of such cases studied to date preclude comment on 
the clinical significance of this finding [60].

Rearrangement of the ALK gene has traditionally been 
equated with systemic ALK-positive ALCL, even when 
presenting in the skin. However, a small number of bona 
fide cases of ALK-positive ALCL confined to the skin 
have been reported, predominantly in paediatric patients 
[61, 62]. Whether this represents early stage ALK+ ALCL 
presenting in skin or a distinct type of cutaneous ALCL 
has yet to be determined. Lastly, in a study of 47 primary 
cutaneous CD30-positive LPDs, NPM1-TYK2 gene fusion 
was been identified in one case each of LyP and pcALCL 
[63].

As in MF and SS, mutations affecting the JAK1-STAT3 
signalling pathway are identified in primary cutaneous 
CD30-positive LPDs but only in a small minority of cases 
(5%) [47, 64]. Epigenetic alterations are also noted, includ-
ing upregulation of SATB1 in nearly all cases of LyP and 
in approximately a third of pcALCL as well as differential 
expression of several miRNAs compared to normal and sys-
temic ALCL [47, 65, 66].

LyP and pcALCL frequently co-exist in the same patient 
and are clonally related [67, 68]. Further, 10–20% of LyP 
patients also develop MF and, in most cases, both processes 
are part of the same neoplastic clone [49, 51]. A recent 
report performed array-based comparative genomic hybridi-
zation and next-generation sequencing on clonally related 
lesions of LyP, pcALCL and a nodal deposit of ALCL in the 
same patient. These demonstrated a low burden of abnormal-
ities in LyP compared to pcALCL, implying relative genetic 
stability in the former. Moreover, different genomic abnor-
malities were present in different lesions despite belonging 
to the same clone, suggesting early divergence from a com-
mon precursor [69].

Primary cutaneous CD4‑positive small/medium T 
cell lymphoproliferative disorder

The term primary cutaneous CD4-positive small/medium 
T cell lymphoproliferative disorder (CD4+ SMTLPD) 
was a provisional entity in the in the 2017 revision of the 
4th edition of the WHO classification of haematological 
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malignancy. It is somewhat poorly understood in some 
quarters and not well defined, raising the possibility of 
misdiagnosis, unnecessary staging investigations and over-
treatment. Although at odds with the terminology associ-
ated with this entity, the defining feature is the presence 
of small clusters of brightly CD279/PD1-positive CD4-
positive T cells that are mostly of intermediate to large 
size but with less than 30% large lymphoid cells. They 
possess irregular nuclei and form small clusters scattered 
against a background of reactive small CD4-positve and 
CD8-positive T cells, B lymphocytes, histiocytes and vari-
able numbers of plasma cells, neutrophils and eosinophils 
(Fig. 3) [70–74]. Clonality is found in the majority of cases 
but little else is known regarding the molecular landscape 
of this disorder.

Use of this term should be limited to solitary or local-
ized lesions confined to the skin in the absence of patches 
and plaques. This scenario correlates with a benign clinical 
course with 5-year survivals of 100% quoted [70–75]. Con-
sequently, the entity is termed a lymphoproliferative disorder 
rather than a lymphoma. A more cautious approach should 
be adopted when lesions are large, rapidly growing and/or 
multiple, when there is a significantly aberrant phenotype 
with loss of CD2, CD3 or CD5, and when few reactive CD8-
positive T cells or B cells are present in the infiltrate [71].

Primary cutaneous CD8‑positive aggressive 
epidermotropic cytotoxic T cell lymphoma

Primary cutaneous CD8-positive aggressive epidermotropic 
cytotoxic T cell lymphoma (CD8+ AECTL) is a rare but 
aggressive disease of adults. Clinical-pathological correla-
tion is essential in the diagnosis of this entity. It shows sig-
nificant morphological overlap with other CD8-positive epi-
dermotropic lymphomas and is largely distinguished on the 
basis of distinctive clinical features, again emphasizing the 
critical role of clinical correlation in defining the cutaneous 
lymphomas (Fig. 5) [76–78]. Patients present with a gener-
alised eruption of rapid onset, with development of multiple 
indurated plaques and crusted ulcerated tumours without a 
preceding history of slowly evolving patches. Early dissemi-
nation to other extranodal sites, such as testis, lungs, spleen 
and CNS, often occurs although lymph node involvement is 
uncommon. The prognosis is dismal and there is no standard 
treatment, although usually CHOP-like regimens are admin-
istered. A median survival of 12 months is reported [79].

As the name suggests, lesions are characterized by a 
prominent epidermotropic infiltrate of CD8-positive T cells 
that are usually of medium to large size with large irregu-
lar hyperchromatic or blast-like nuclei. Epidermal necro-
sis is frequent, a dermal infiltrate is usually present and 

Fig. 3   Primary cutaneous CD4+ small/medium T cell lymphoprolif-
erative disorder. A Diffuse dermal infiltrate seen at low magnification. 
B Ill-defined pale-staining aggregates of cells with intermediate to 
large irregular nuclei seen at higher magnification. C CD4+ T cells 
predominate. D Many CD8+ T cells are also present. E Numerous 

CD20+ B cells are also seen. F Loose aggregates of bright CD279/
PD1+ cells scattered throughout. G High magnification view of 
CD279/PD1+ cells show that they correspond to the larger cells with 
irregular nuclear contours
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angiocentricity and angioinvasion are common [70–74]. The 
neoplastic T cells are of alpha–beta type (TCR-βF1 positive) 
and express cytotoxic molecules in addition to CD8. Unlike 
many other cutaneous T cell lymphoma, CD7 is usually 
positive along with CD3. CD2 and CD5 are frequently lost. 
Staining for CD30 and EBV is also negative.

Currently, there are no molecular markers that facilitate 
diagnosis of this disease. However, recent high-resolution 
genomic analysis has shed some light on the pathogenesis 
of CD8+ AECTL [80]. In particular, overactivity of JAK2 
signalling appears to play a central role. CD8+ AECTL 
have a heterogeneous and complex genomic landscape, and 
share many pathogenetic features with MF and SS. How-
ever, unlike other cutaneous T cell lymphomas, they harbour 
rearrangements of JAK2, predicted to induce constitutive 
upregulation of kinase activity, or inactivating deletions or 
rearrangements of SH2B3, a negative regulator of the JAK-
STAT pathway. JAK2 and SH2B3 abnormalities are mutually 
exclusive and found in 75% of patients with CD8+ AECTL 
[80]. As well as confirming upregulation of JAK-STAT​ sig-
nalling, gene expression analysis of these cases also showed 
that co-activation of the NFκB pathway, along with upregu-
lated JAK-STAT​ signalling, is likely to induce a pro-onco-
genic inflammatory microenvironment in CD8+ AETCL.

Primary cutaneous acral CD8+ T cell 
lymphoproliferative disorder

Primary cutaneous acral CD8+ T cell lymphoproliferative 
disorder (CD8+ TLPD) has only recently been recognised. 
First described as an indolent CD8-positive lymphoid pro-
liferation on the ear, the clinical spectrum has subsequently 
been expanded to reflect its distribution at other acral sites 
[81–83]. Although initial reports referred to this as a lym-
phoproliferative disorder, the nomenclature was change to 
primary cutaneous acral CD8-positive T cell lymphoma in 
the 2017 revision of the 4th edition of the WHO classifica-
tion [84]. Whilst retaining designation as a CD8-positive 
lesion of acral sites, the 2022ICC preferred to revert to call-
ing this entity a lymphoproliferative disorder in view of its 
indolent behaviour, and in keeping with a trend to more con-
servative use of nomenclature across categories. It is now 
also recognised as a definite rather than provisional entity 
[5].

CD8+ TLPD presents as a slow growing, reddish/purple 
nodule or plaque in adults that can measure up to several 
centimetres in maximal dimension and most frequently pre-
sent in the facial region, often on the ear or nose, but also 
on the hands and feet. Lesions are almost always solitary 
although multiple lesions, including bilateral on the ears and 
feet, have been reported [81, 82, 85–87]. Biopsy shows a 
diffuse, non-epidermotropic dermal infiltrate that typically 
spares adnexal structures and may involve subcutaneous fat 

[82, 86]. The infiltrate is composed of a uniform population 
of intermediate sized lymphoid cells with irregular nuclei, 
finely dispersed chromatin and small to medium nucleoli 
(Fig. 4). Mitotic figures are sparse and there is no angioin-
vasion or necrosis. By definition, the neoplastic lymphoid 
cells are TCR-βF1 positive T cells that express CD8 and 
TIA-1. They are usually CD3 positive but often lack one 
or more of CD2, CD5 and CD7. Staining for CD30, CD56, 
CD57, TdT and EBV are negative. Antibodies to CD68 show 
an unusual Golgi-dot pattern of staining which is not seen 
generally seen in other types of cutaneous T cell lymphoma 
[86, 87]. This, together with a uniformly low Ki67 index, is 
a useful diagnostic clue (Fig. 4). Cases are clonal but little 
else is know about the molecular landscape of this enigmatic 
tumour.

Despite clonality and an aberrant phenotype, the progno-
sis is excellent. There may be cutaneous relapses but extra-
cutaneous dissemination rarely, if ever occurs. Even though 
most reported cases have been managed with non-aggressive 
therapy, there have been no disease related deaths to date 
[86]. Surgical excision and/or local radiotherapy appear to 
be effective treatments (Fig. 5).

Subcutaneous panniculitis‑like T cell lymphoma

The infiltrate in SCPTL does not involve the dermis or epi-
dermis, being restricted to fat lobules with relative sparing 
of the septae. The neoplastic lymphocytes characteristically 
rim adipocytes with their nuclei protruding into the fat space 
(a “lacelike” pattern). They possess irregular hyperchromatic 
nuclei and pale cytoplasm, and are associated with promi-
nent nuclear karryorhexis, fat necrosis and numerous histio-
cytes (cytophagia or “bean-bag-like” cells). Other inflam-
matory cells, particularly plasma cells, are absent, although 
angioinvasion has been described [88, 90]. The tumour cells 
are TCR-βF1 positive T cells that express CD8, TIA-1, gran-
zyme B and perforin. There is variable loss of CD2, CD5 
and CD7 and staining for CD30, CD56 and EBV is nega-
tive. Antibodies to Ki67 are useful in highlighting neoplastic 
lymphocytes rimming individual adipocytes. This is not a 
feature of SLE, nor would be a paucity of plasma cells.

Germline mutations of the HAVCR2 gene have recently 
been documented in a high percentage of patients with 
SCPTL [92–94]. HAVCR2 codes for T cell immunoglobu-
lin and mucin domain-containing protein 3 (TIM3). TIM3 
is an inhibitory receptor expressed on interferon-γ produc-
ing T-cells and plays a key role in regulating inflammation 
[95]. Mutations of HAVCR2 result in misfolding of TIM3, 
abrogating plasma membrane expression [95]. HAVCR2Y82C 
(c.245A > G, p.Tyr82Cys) is found in ~ 85% of patients 
with SCPTL of East Asian or Polynesian ancestry whilst 
HAVCR2I97M (c.291A > G, p.Lle97Met) is present in ~ 25% 
of patients of European descent [92–94]. Compared to 
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those with wild-type HAVCR2, patients with HAVCR2MUT 
SCPTCL tend to be younger (< 30 years), more often have 
associated hemophagocytic lymphohistiocytosis and have 
a shorter relapse-free survival. HVACR2MUT SCPTL have 
upregulation of genes associated with the TNFα-NFκB path-
way, IL6-JAK-STAT3 pathway, MTOR signalling pathway 
and apoptosis, whilst genes associated with lymphocyte 
homing (CCR4, GPR183) and autoimmunity are upregu-
lated in HVACR2WT SCPTCL [93]. These results not only 
enhance our understanding of the pathogenesis of SCPTL 
but may also allow for risk stratification to aid therapeu-
tic decision making and may ultimately provide a target for 
novel therapies.

Primary cutaneous gamma‑delta T cell lymphoma

Primary cutaneous T cell lymphoma (PCGDTL) were 
grouped along with SCPTL in early classifications of skin 

lymphoma but have subsequently been segregated, rec-
ognised as a provisional entity in the 4th edition of the 
WHO classification and a definite entity in the revised 4th 
edition and the 2022ICC [2, 84, 90]. PCGDTL is a very 
rare tumour mostly affecting adults [84, 90]. Lesions are 
widespread at presentation and include patches, plaques, 
nodules and tumours, the latter often ulcerated [90, 96, 
97]. Lymph nodes, spleen and bone marrow involvement 
is unusual but there is frequent dissemination to mucosal 
and other extranodal sites [90, 96, 97]. B-symptoms are 
common and approximately 25% of patients develop hae-
mophagocytic lymphohistiocytosis [90, 96, 97]. Multiagent 
chemotherapy and radiotherapy are the treatment of choice 
although response to treatment is often poor: median sur-
vival is 31 months and the 5-year survival 19.9% [90, 96, 
97].

Tumour cells are usually medium to large in size with 
coarsely clumped chromatin [98]. Patterns of cutaneous 

Fig. 4   Primary cutaneous acral CD8+ lymphoproliferative disorder. 
A Low magnification view showing a diffuse infiltrate filling the der-
mis and extending into subcutis. B Higher magnification view dem-

onstrating monotonous appearance of tumour cells. C Ki67 staining 
showing typical low proliferation index. D Perinuclear Golgi-dot 
staining with antibodies to CD68 is a useful diagnostic clue
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infiltration are varied with epidermotropic, dermal and 
subcutaneous variants, often correlating with the clini-
cal appearance: epidermotropism often correlates with 
patches and plaques whilst dermal and subcutaneous 
infiltrates more often correlate with tumours. Angioin-
vasion and necrosis may be encountered. By definition, 
the tumour cells have a phenotype and this should be 
confirmed using antibodies to TCR-γ or TCR-δ. Staining 
for TCR-βF1 is negative. CD5 is characteristically absent 
but other T -cell associated antigens such as CD2, CD3 
and CD7 retained. Most cases are negative for CD4 and 
CD8 but show strong expression of cytotoxic molecules. 
CD56 is frequently but not always positive, particularly 
in subcutaneous infiltrates. Staining for EBV is negative 
[90–98].

TCR-γ or TCR-δ genes are clonally rearranged. The 
TCR-β gene may also be clonally rearranged but is never 

expressed [96]. γ/δT cells normally express one of three sep-
arate Vδ isoforms as part of the T cell receptor heterodimer. 
Vδ1 γ/δT cells are predominantly found in mucosal sites 
whilst Vδ2 γ/δT cells constitute the majority of circulating 
γ/δT cells. A recent study has shown that epidermotropic 
and/or dermal centred PCGDTCL derive from Vδ1 γ/δT 
cells, whereas those with a panniculitis-like pattern of infil-
tration are of Vδ2 γ/δT cell origin. In addition, TCR chain 
usage appears to be non-random. All the Vδ2 lymphomas 
studied were accompanied by a Vγ3 chain, an uncommon 
finding in the peripheral blood whilst the vast majority of 
Vδ1 lymphomas had an accompanying Vγ3 or Vγ5 chain. 
On this basis, the authors postulate a common antigenic trig-
ger for each tumour subtype [99]. Irrespective of cell of ori-
gin, all PCGDTL displayed similar genetic landscapes with 
potentially targetable mutations in the JAK/STAT​, MAPK, 
MYC, and chromatin modification pathways.

Fig. 5   Epidermotropism is not exclusive to mycosis fungoides but 
can be seen in a variety of cutaneous T cell lymphomas. Examples 
include A Pagetoid reticulosis, B Lymphomatoid papulosis type-D, 
C primary cutaneous CD8-positive aggressive epidermotropic cyto-

toxic T cell lymphoma, and D primary cutaneous T cell lymphoma. 
As well as shared morphology, there is often significant phenotypic 
overlap amongst these entities. Clinical correlation is therefore essen-
tial for accurate diagnosis and ensuring appropriate treatment
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Other T and NK‑cell lymphomas 
and lymphoproliferative disorders in the skin

Hydroa vacciniforme lymphoproliferative disorder in an 
EBV-positive proliferation of T or NK-cells that affects the 
skin and is seen predominantly in children and adolescents 
from Asia and Latin America. It is included amongst the 
group of virally related mature T and NK-cell neoplasms 
along with severe mosquito bite allergy, chronic active 
EBV disease, and systemic EBV-positive T cell lymphoma 
of childhood, and is discussed elsewhere within this issue. 
Other T and NK-cell lymphomas with a propensity to infil-
trate skin include extranodal NK/T-cell lymphoma, nasal 
type, the T/ NK-cell variant of intravascular large cell lym-
phoma, angioimmunoblastic T cell lymphoma and adult T 
cell leukaemia/lymphoma. A detailed discussion of these 
entities is beyond the scope of this article.

Peripheral T cell lymphoma, NOS is applied to cuta-
neous lymphomas not fulfilling diagnostic criteria of the 
well-defined entities described above, even in the absence 
of extracutaneous disease. Some of these are CD4 positive 
and may express markers of T follicular helper cell differen-
tiation, causing diagnostic confusion with CD4+ SMTLPD. 
However, patients typically present with multiple lesions 
and show a tendency to progress [100, 101]. It remains to 
be resolved how to best classify this heterogeneous group 
of neoplasms.

Summary/conclusions

In the 2022ICC, the terminology used has changed for some 
cutaneous lymphoid neoplasms and the diagnostic criteria 
been refined for others. In addition, the increasing appli-
cation of advanced technology to meticulously investigate 
well-defined and clinically annotated cohorts of cases is 
beginning to shed light on the pathogenetic mechanisms at 
play in many of these diseases and will continue to do so. 
The results of such studies reinforce already established dif-
ferences between some of the entities currently recognised 
but also raise questions about how we categorise others, 
particularly with respect to relationships which may or may 
not exist with similar lymphomas at extracutaneous sites. 
Moreover, a better understanding of the genetic, epigenetic 
and transcriptional changes in this group of diseases is 
beginning to identify potential targets for novel therapies, 
some of which may be relevant across subtypes. Targeting of 
the JAK-STAT​ signalling pathway is of potential therapeutic 
value in a range of cutaneous T cell lymphomas, includ-
ing MF/SS, primary cutaneous CD30-positive LPD, CD8+ 
AECTL, SCPTL and PCGDTCL. Other considerations 
include NFκB signalling in MF/SS, SCPTL and PCGDTL, 
chromatin modification in MF/SS and PCGDTL and B cell 

receptor signalling in PCDLBCL-LT. Candidate drugs are 
already licensed for other haematological malignancies and 
their use in the field of cutaneous lymphoma merits further 
exploration, although construction of appropriately powered 
clinical studies may be a rate limiting factor. How we treat 
specific diseases and how we predict response to specific 
therapies will also likely increasingly factor in to how we 
classify them. Thus, whilst there have been relatively few 
changes in current classification of primary cutaneous lym-
phomas, the stage is set for a more rapid evolution in tax-
onomy in the near future.
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