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Summary
Correspondence Background Primary cutaneous peripheral T-cell lymphomas with a T-follicular
Nicolas Ortonne. helper phenotype (pcTFH-PTCL) are poorly characterized, and often compared

Email: nicolas.ortonne@aphp.fr to, but not corresponding with, mycosis fungoides (MF), Sézary syndrome, pri-

+ . . . . . .
Accepted for publication mary cutaneous CD4  lymphoproliferative disorder, and skin manifestations of

angioimmunoblastic T-cell lymphomas (AITL).
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Objectives We describe the clinicopathological features of pcTFH-PTCL in this orig-
L.W., D.R., P.G. and N.O. contributed inal series of 23 patients, and also characterize these cases molecularly.
equally. Methods Clinical and histopathological data of the selected patients were reviewed.

) ) ) Patient biopsy samples were also analysed by targeted next-generation sequencing.
*Plain language summary available online . . . .
Results All patients (15 men, eight women; median age 66 years) presented with
DOI 10.1111/bjd.21791 skin lesions, without systemic disease. Most were stage T3b, with nodular
(n = 16), papular (n = 6) or plaque (atypical for MF, n = 1) lesions. Three (13%)
developed systemic disease and died of lymphoma. Nine (39%) patients received
more than one line of chemotherapy. Histologically, the lymphomas were CD4 " T-
cell proliferations, usually dense and located in the deep dermis (n = 14, 61%),
with the expression of at least two TFH markers (CD10, CXCL13, PD1, ICOS,
BCLS6), including three markers in 16 cases (70%). They were associated with a
variable proportion of B cells. Eight patients were diagnosed with an associated B-
cell lymphoproliferative disorder (LPD) on biopsy, including Epstein—Barr virus
(EBV)-positive diffuse large B-cell lymphoma (n = 3), EBV' IPD (n = 1) and
monotypic plasma cell LPD (n = 4). Targeted sequencing showed four patients to
have a mutated TET2-RHOAG17V association (as frequently seen in AITL) and
another a TET2/DNMT3A/PLCG1/SETD2 mutational profile. The latter patient, one
with a TET2—-RHOA association, and one with no detected mutations, developed sys-
temic disease and died. Five other patients showed isolated mutations in TET2
(n = 1), PLCG1 (n = 2), SETD2 (n = 1) or STATSB (n = 1).
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Conclusions Patients with pcTFH-PTCL have pathological and genetic features that
overlap with those of systemic lymphoma of TFH derivation. Clinically, most
remained confined to the skin, with only three patients showing systemic spread
and death. Whether pcTFH-PTCL should be integrated as a new subgroup of TFH
lymphomas in future classifications is still a matter of debate.

What is already known about this topic?

* There is a group of cutaneous lymphomas that express T-follicular helper (TFH)
markers that do not appear to correspond to existing World Health Organization
diagnostic entities.

s These include mycosis fungoides, Sézary syndrome, or primary cutaneous CD4"
small/medium-sized T-cell lymphoproliferative disorder or cutaneous extensions of
systemic peripheral T-cell lymphomas (PTCL) with TFH phenotype.

What does this study add?

* This is the first large original series of patients with a diagnosis of primary cuta-
neous PTCL with a TFH phenotype (pcTFH-PTCL) to be molecularly characterized.

* pcTFH-PTCL may be a standalone group of cutaneous lymphomas with clinico-
pathological and molecular characteristics that overlap with those of systemic TFH
lymphomas, such as angioimmunoblastic T-cell lymphoma, and does not belong to

known diagnostic groups of cutaneous lymphoma.
* This has an impact on the treatment and follow-up of patients; the clinical beha-
viour needs to be better clarified in further studies to tailor patient management.

Among lymphomas with nodal presentation commonly associ-
ated with systemic symptoms, three groups of lymphomas
of T-follicular helper (TFH) cell origin are recognized in the
current World Health Organization (WHO) classification:
angioimmunoblastic T-cell lymphoma (AITL), follicular T-cell
lymphoma and other nodal peripheral T-cell lymphoma
(PTCL) with a TFH phenotype.' The TFH phenotype is defined
as the detection of at least two, ideally three, TFH markers
among CD10, CXCL13, PDI, ICOS and BCL6.! The three lym-
phomas show similar genetic profiles, characterized by recur-
rent mutations in the TET2, DNMT3A and RHOA genes.2 Skin
involvement may occur in all three subtypes, and is especially
common in AITL’ Among cutaneous T-cell lymphomas
(CTCLs), the classification does not yet include a specific cate-
gory for those with a TFH phenotype. Sézary syndrome (SS)
and transformed mycosis fungoides (MF) are known to
express PD1.*° Other studies show the rate for full TFH mar-
ker expression (three of five) to be 19-56%.% Primary cuta-
neous CD4" small-/medium-sized cell lymphoproliferative
disorder (pcSMLPD), a disease generally presenting as solitary,
self-contained lesions with distinctly indolent behaviour, is
also considered to belong to the TFH lineage,® '' although it
does not share the genetic mutations reported in systemic
TFH-PTCL."?

A subset of lymphoma with predominant or primary cuta-
neous presentation bearing a TFH phenotype (pcTFH-PTCL)
cannot be reliably classified into any of the recognized entities
of the current WHO classification. They are likely to differ

© 2022 The Authors. British Journal of Dermatology

from MF, SS and pcSMLPD by clinical presentation of lesions
(multiple, with varied appearances, not restricted to patches/-
plaques), their histology and their outcomes (protracted dis-
ease with sometimes aggressive evolution), and, in contrast
with other PTCLs, are defined by the absence of systemic dis-
ease and nodal involvement. Until now, molecular alterations
associated with these lymphomas are largely unknown from
published cases."* '® Buder et dl. have described a case that has
failed to respond to multiple lines of treatment, highlighting
the need for further characterization to help in patient care.’®

This prompted us to undertake a comprehensive clinical,
pathological and molecular study of 23 cases of pcTFH-PTCL
collected within the framework of the French Study Group of
Cutaneous Lymphomas network (Groupe Francais d’Etude des
Lymphomes Cutanés, GFELC), with the aim to (i) better
define their clinical and pathological presentation, (ii) charac-
terize their molecular alterations, and (iii) discuss how they
compare with other PTCLs with a TFH derivation.

Materials and methods

Patient selection and data recording

Initial case screening from the databases of the GFELC from
2010 to 2021 targeted histological diagnoses of PTCL with a
TFH phenotype with a primarily cutaneous presentation. Mul-
tiple cutaneous lesions must have been present at diagnosis or
during follow-up (to exclude cases of pcSMLPD). Tissue
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biopsies must have shown evidence of neoplastic T-cell infil-
tration, T-cell antigen loss (among CD3, CD5, CD2 and CD7)
and/or a clonal T-cell population, with expression of at least
two TFH markers in neoplastic T cells among CD10, CXCL13,
BCL6, ICOS and PDI. No patient had been included in previ-
ous studies. The study was registered and performed accord-
ing to the guidelines of the French Bioethics Law for
retrospective noninterventional research studies after the
absence of objection. The GFELC database was ruled by the
French data protection authority (CNIL, Commission Nationale
de I'Informatique et des Libertés) in 2017 to be compliant
with legislation on the confidentiality and proper use of indi-
vidual patient data.

A second selection was performed after pathological review
using inclusion criteria based on clinical and follow-up infor-
mation (Figure 1). The criteria were designed with particular
care to eliminate cases that may have raised differential diag-
nostic issues with early MF (typical patch/plaques) or SS (ery-
throderma); it was also ensured that they did not meet criteria

for systemic TFH lymphoma by the absence of concomitant
nodal/systemic disease at diagnosis.

A standardized form, sent to the physicians in charge of the
patients, was used to collect clinical, demographic and labora-
tory data. Tumour—node—metastasis (TNM) staging for non-
MEF/Sézary CTCL'’ was recorded based on clinical examination
and computed or positron emission tomography imaging. The
date of the initial diagnosis for follow-up, treatments and dis-
ease progression data was defined as the date of the first
histopathological report of lymphoma.

Morphological and immunophenotypic studies

All patient cases were signed out by expert dermatopathologists
from the GFELC network, including co-authors in this paper, in
accordance with routine diagnostic procedures. Slides were
stained with haematoxylin—eosin—saffron. Immunohistochem-
istry panels were performed according to the usual diagnostic
standards for lymphoma. Immunohistochemical systems and

-

TFH differentiation

Cutaneous localizations of PTCL with

e GFELC network consultation cases, 2010-2021 61

cases

/Inclusion criteria

involvement at diagnosis
e Clinically, skin lesions distinct from MF/SS

¢ Absence of erythroderma
e Patch/plaque lesions with:

* Presence of EBV* cells
KCIinicaI information available

e Clinically, primary cutaneous lymphomas without lymph node

¢ Papular or nodular lesions only at presentation

e Lesion aspect atypical for MF OR aggressive clinical course
without cytological transformation or tumour

¢ AND 3/4 histological features atypical for MF:
¢ Absence of significant epidermotropism
e Deep dermal or hypodermal infiltrate
¢ Important accompanying B-cell population

Tumour samples available for molecular studies: 22 cases

Figure 1 Case selection and inclusion criteria. EBV, Epstein—Barr virus; GFELC, Groupe Francais d’Etude des Lymphomes Cutanés [French Study

Group of Cutaneous Lymphomas network]; MF, mycosis fungoides; PTCL, peripheral T-cell lymphoma; TFH, T-follicular helper; SS; Sézary syn-

drome.
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antibodies were all validated for routine clinical diagnostic use.
In situ hybridization (ISH) for Epstein—Barr virus (EBV) using
Epstein—Barr encoding region (EBER) probes and kappa and
lambda light chains was performed as previously described.?

Slides and pathology reports of the initial diagnostic biopsy
were reviewed and the data collected using a standardized
datasheet. Expression of the phenotypic markers was scored
semi-quantitatively based on the proportion of positive cells
within the T-cell infiltrate (0, no staining; 1, < 10%; 2, 10—
50%; 3, > 50%). Each TFH marker was scored positive when
present in > 10% of the cells (scores 2 or 3). The CD4/CD8
ratio was estimated visually.

Clonality studies and molecular characterization

DNA was extracted from formalin-fixed paraffin-embedded
(FFPE) skin biopsies (initial diagnosis) using Maxwell 16 IVD
and Maxwell 16 FFPE Plus LEV DNA Purification Kits (Pro-
mega; Madison, WI, USA) according to the manufacturer’s
instructions. T- and B-cell clonality studies were performed as
previously reported.'® Targeted gene sequencing was per-
formed, as previously reported,'” on an Ion S5 platform
(ThermoFisher Scientific; Waltham, MA, USA) at an expected
depth of 1000x with an amplicon-based library constitution
based on a custom panel of the main recurrently mutated
genes in PTCL, especially AITL and other nodal PTCLs of TFH
phenotype (TET2, DNMT34, IDH2, RHOA, CD28, SETD2, PLCGI,
STAT3 and STAT5B).

Statistical analysis

All characteristics are described by patient. Categorical vari-
ables are reported as numbers and percentages, and continu-
ous variables as means and medians. Two groups were
compared in terms of aggressiveness of the disease. The
aggressive group was defined as death due to disease, develop-
ment of systemic disease or progression after one line of
chemotherapy. Statistical tests consisted of Fisher exact or y*
tests for categorical variables and Wilcoxon tests for continu-
ous variables, with P-value cut-off of 0-05. Analyses were per-
formed using the Stataid package in the R environment.”’

Results

Clinical features and disease course

The clinical features of the patients are summarized in
Table 1. The patients were eight women and 15 men, with a
mean age of 67 years and median of 66 (range 25-95) years.
Skin lesions were predominantly nodules (n = 16, 70%) or
papules (n = 6, 26%), whereas plaques were observed in one
patient. In this last patient (# 9), the plaques were raised,
thick and purple, which did not favour the diagnosis of MF.
All but one patient (# 15) had multiple lesions at presenta-
tion, with a predominance of stage T3 (T3b: n = 13, 57%;
T3a: n =3, 13%; T1-2: n =7, 30%). The initial histological

© 2022 The Authors. British Journal of Dermatology
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diagnosis of patient 15 was not compatible with pcSMLPD,
and he eventually developed other skin lesions. Sixteen
patients did not have systemic symptoms [Eastern Cooperative
Oncology Group (ECOG) 0, 70%], whereas B symptoms were
present for seven (30%). In accordance with our inclusion cri-
teria, no patients had nodal or extracutaneous tissue involve-
ment at initial staging. Two patients (# 15 and 21) had
detectable peripheral blood populations of abnormal T cells by
flow cytometry, without lymphocytosis, phenotypically consis-
tent with the neoplastic cells found in the skin, and remained
without any other systemic manifestations during follow-up.
Serum lactate dehydrogenase levels, when available, were nor-
mal for most patients (n = 9 of 13, 69%). Other notable find-
ings at diagnosis included antineutrophil cytoplasmic
antibodies detected in one patient (# 17).

With a median follow-up of 32 (6-307) months, three
patients (# 2, 5 and 12) developed extracutaneous lymphoma
and died of the disease. Another patient (# 3), with an indo-
lent skin disease evolution (spontaneous regression of lesions),
died from multiple myeloma. Eight patients were in complete
remission at the end of the follow-up period and four in par-
tial remission. Treatment allowed stabilization of the lesions
for four patients and three had progressive disease. In total,

nine patients required more than one line of chemotherapy.

Histopathological and phenotypic features

Twenty-nine skin biopsies at diagnosis were analysed for the
23 patients (Figure 2, Table SI; see Supporting Information).
The architectural patterns included dense and diffuse in the
deep dermis (14 of 23, 61%), subepidermal band-like (five of
23, 22%), exclusively perivascular (three of 23, 13%) or
nodular (one of 23, 4%); in addition, one patient showed a
necrotic subcutaneous panniculitis-like pattern. The infiltrate
expanded into the hypodermis for 17 patients (74%). Signifi-
cant epidermotropism was present for four patients (17%) (#
1, 8, 10 and 19) and most did not show epidermal changes
(16 of 23, 70%). Follicular and/or adnexal involvement was
seen for 10 patients (43%). Vascular changes included vascular
hyperplasia for 12 patients (52%). Only two cases had a sig-
nificant accompanying eosinophilic infiltrate.

The neoplastic T-cell infiltrate was CD4" in all cases. T-cell
antigen loss was seen in eight cases (35%), all with CD7
and one case with the additional loss of CD2. PD1 and ICOS
were the most frequently expressed TFH markers, observed
in 22 (96%) and 21 (91%) cases, respectively, vs. BCL6
(=11 of 18, 61%), CXCLI3 (n =15, 65%) and CDI0
(=5 of 22, 23%). (70%)
expressed three TFH markers, whereas the remaining cases
had two out of five TFH markers. In three cases (# 4, 21
and 23), there was a significant subpopulation of CD30"

Sixteen cases significantly

tumour cells, with one case showing sheets of large atypical
CD30" lymphocytes, together with strong diffuse expression
of CXCL13, PD1 and ICOS. Seven cases showed a significant
reactive CD8 population, and two cases showed a reversed
CD4/CD8 ratio.
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Figure 2 Representative clinical and histopathological aspects of pcTFH-PTCL. Clinical photographs show multiple erythematous nodules on the

trunk and the right arm in patient 5, with a ‘dome-shaped’ erythematous and slightly squamous nodule, strongly resembling a pcSMLPD (inset).

Erythematous papules on the cheek and chin were the manifestation of disease in patient 17. In patient 11’s biopsy, there is a dermal infiltrate,

made of small/medium-sized atypical lymphocytes. The neoplastic T cells show a full TFH phenotype, with positivity for CD3, PD1, CD10,

CXCL13 and BCL6. pcTFH-PTCL, primary cutaneous peripheral T-cell lymphomas with a TFH phenotype; pcSMLPD, primary cutaneous CD4

+

small-/medium-sized cell lymphoproliferative disorder; TFH, T-follicular helper.

B cells were present in significant quantities for 16 patients
(CD20 immunohistochemical score > 2). EBV' large cells
were observed by EBER ISH in six cases, of which three had
overt EBV" diffuse large B-cell lymphoma (Figure 3) and one

© 2022 The Authors. British Journa of Dermatology

had an EBV' polymorphic lymphoproliferative disorder. A
monotypic plasma cell component was identified in another
four cases, without correlating with the number of plasma
cells present in the biopsy (Figure 4).
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Figure 3 pcTFH-PTCL associated with an EBV' lymphoproliferation in the skin (patient 1). Erythematous nodule on the left thigh. The fluo-

rodeoxyglucose positron emission/computed tomography imaging shows two subcutaneous hypermetabolic nodules (arrows) on the trunk and
the right thigh, in addition to a skin lesion of the left thigh (circle). Histology shows a dense lymphocytic infiltrate involving all layers of skin.
The superficial part of the lesion shows a T-cell component made of small CD3™ and CXCL13" lymphocytes with hyperchromatic nuclei. In the
deep dermis and hypodermis, there are sheets of large atypical immunoblast-like CD20™ EBV" lymphocytes (EBER"). pcTFH-PTCL, primary cuta-
neous peripheral T-cell lymphomas with a T-follicular helper phenotype; EBV, Epstein—Barr virus.

Clonality analysis and genetic aberrations detected by
targeted deep sequencing

A dominant T-cell clone was identified in skin biopsies of 17
of 19 (89%) patients. A dominant B-cell clone was identified
in seven of 17 (41%), including those with an EBV® or mon-
oclonal plasma cell LPD (Figure 4). In total, 10 of 23 (43%)

British Journal of Dermatology (2022) 187, pp970-980

patients had accompanying clonal or abnormal B-cell prolifera-
tion.

Twenty-two patients had material available for targeted
next-generation sequencing. DNA quality for the procedure
was insufficient for interpretation in five cases. Among the 17
cases successfully sequenced, 10 showed identifiable variants,

observed with a mean sequencing depth per detected mutation

© 2022 The Authors. British Journal of Dermatology
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Figure 4 Representation of molecular data with correlation to

lymphoproliferative disorder.

of 2004x. Seven had no detectable mutations (Figure 4).
Patients 1—4 showed a double TET2-RHOA G17V-mutated pro-
file. Patient 5 carried multiple mutations (TET2, DNMT3A4,
PLCG1, SETD2). Other anomalies included isolated TET2, PLCG1,
SETD2 or STAT5B mutations. In the patients with double TET2—
RHOA mutations, variant allele frequency ratios of TET2 with
RHOA were generally higher than 2 : 1, supporting a role for
possible clonal haematopoiesis in the development of the neo-
plasm, as described in AITL.?! These pati also showed con-
comitant B-cell anomalies (EBV' B-cell lymphoproliferative
disorder, n = 3; clonal plasmocytic LPD, n= 1) and one
developed systemic involvement and died of disease at 43

months.

Clinicopathological and molecular correlations

Overall survival of the cohort was 78% at 98 months. There
were no statistically significant differences between the aggres-
sive and indolent groups in terms of demographic traits. In
terms of histopathological characteristics, patients with aggres-
sive disease had less epidermotropism (P = 0-0364) and
higher numbers of accompanying CD8" cells (P = 0-0094),
but no other associations were identified.

© 2022 The Authors. British Journal of Dermatology

relevant clinicopathological features. EBV, Epstein—Barr virus; LPD,

Although the statistical analyses were limited by the small
number of cases, there was no significant difference in the
survival of patients with or without double TET2-RHOA muta-
tions. This mutational profile was also not an indicator of dis-
ease aggressiveness. It was strongly associated with the
presence of a clonal B-cell population (P = 0-039), but there
the
histopathological features of this subgroup and the rest of the

were no other differences within demographic or

study cohort.

Discussion

Primary cutaneous peripheral T-cell lymphomas with a T-
follicular helper phenotype (pcTFH-PTCL) are poorly charac-
terized and difficult to fit into the existing categories of the
current WHO classification scheme. According to the current
series, they may share certain biological similarities with rec-
ognized entities of nodal T-cell lymphomas of TFH derivation,
as 10 of 23 patients had EBV' B cells, a clonal expansion of B
or plasma cells, and/or accompanying neoplastic B-cell prolif-
eration, and four of these cases showed an AITL-like molecular
mutational profile. These characteristics are not reported in
other CTCLs known to express TFH lineage markers, including

British Journal of Dermatology (2022) 187, pp970-980
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MF, SS and pcSMLPD (for comparison, see Table S2 in the
Supporting Information).

AITL is a disease, usually arising in the lymph nodes, that is
associated with auto-immune manifestations and B-cell expan-
sion, which can result in clonal B-cell LPD, often with EBV
positivity or plasmacytic differentiation.”>** Overall, a signifi-
cant proportion of the cases of pcTFH-PTCL appears to derive,
as for nodal TFH-PTCL, from neoplastic TFH cells that retained
their functional properties to recruit, support and stimulate B
cells, sometimes to the point of overt lymphoma.”* Despite
these similarities, the absence of extracutaneous disease and
the clinical behaviour of most of the patients with pcTFH-
PTCL is not consistent with a diagnosis of skin manifestations
of AITL or other nodal PTCL-TFH. Indeed, most patients from
our series showed lesions that remained limited to the skin
during follow-up, and many also did not require aggressive
treatment for disease control, including five of the 10 patients
with clonal/ neoplastic B-cell expansion, EBV" cells, or AITL-
like molecular features. A recent publication described a case
with a skin biopsy (nondiagnostic for lymphoma) sampled 12
months before a diagnosis of AITL in the lymph node, in
which a RHOA G17V mutation was detected.”® This finding
raises the issue of whether some cases in this series may even-
tually correspond to this scenario, although follow-up times
from our series generally exceeded 12 months and the diagno-
sis of overt lymphoma was first established in the skin. As is
often the case with cutaneous lymphoma, the first manifesta-
tions of the disease and the initiation of medical treatment
may have long preceded histopathological confirmation,
potentially leading to an underestimation of the protracted
nature of the disease.

Importantly, we applied stringent selection criteria to
exclude potential confounding cases of MF and SS, especially
patients who presented with patches, plaque lesions or ery-
throderma, as both MF and SS have been reported to express

31617 Therefore,

certain TFH markers. 14 patients with
patches/plaques were not included, although their biopsies
(data not shown) showed deep dermal infiltration by neo-
TFH markers,

admixed with a B-cell component, which are not classical

plastic cells expressing three sometimes
features of MF.'® Four patients with erythroderma were also
not included, despite the absence of circulating neoplastic
cells, a classical feature of SS. Overall, despite the fact that
some of these cases could correspond to true pcTFH-PTCL,
they were not included in the current series, as formally
excluding a diagnosis of MF is difficult, because (i) MF is
by far the most frequently occurring CTCL, (ii) there are
currently no gold standard molecular/phenotypic features for
diagnosing MF, and (iii) MF is clinically and histologically
highly polymorphic.

PcSMLPD was introduced into the last update of the WHO
classification, emphasizing their benign behaviour. A retro-
spective series published by our group showed a presentation
with isolated self-limited lesions, with a tendency for sponta-
neous regression after skin biopsy.'” The lesions of pcTFH-

PTCL, taken individually, sometimes have the appearance of

British Journal of Dermatology (2022) 187, pp970-980

solitary dome-shaped erythematous nodules, similar to the
nodular variants of pcSMLPD. Nevertheless, these patients
received chronic and even aggressive courses of treatment and
were resistant to therapy, and few had nodal or systemic
involvement during the evolution of the disease, making a
diagnosis of pcSMLPD for such patients inappropriate and mis-
leading in terms of clinical management.

High-throughput sequencing studies have deciphered the
mutational alterations associated with AITL, showing a unique

21,26

pattern. By contrast, the mutational landscape of MF and

SS appears to be very heterogeneous, with rare recurrent

27-30
events.

Using targeted deep sequencing, we identified an
association of TET2 and RHOAG17V mutations in four samples
from this series, which is highly characteristic of AITL or
other nodal PTCLs of TFH derivation. Importantly, three had a
purely cutaneous disease with no nodal involvement, with a
follow-up of 12—19 months. In addition, variant allele fre-
quency ratios between TET2 and other mutations suggest that
clonal haematopoiesis may be involved in pcTFH-PTCL, simi-
lar to nodal PTCL of TFH derivation.”’ We found two nonsyn-
onymous missense mutations of the PLCGl gene and an
isolated SETD2 mutation. Alterations of the PLCG1 gene were
first identified in CTCL, especially in MF and SS, but were
more recently shown to be present in a subset of AITL, adult
T-cell leukaemia lymphoma and PTCL-NOS (not otherwise
specified), and thus do not appear to be entirely specific to
any PTCL subtype.’'?® The loss of function of SETD2, a
tumour-suppressor gene, resulting in a loss of H3K36 methy-
lation, is highly recurrent in monomorphic epitheliotropic

intestinal T-cell lymphoma,**

and has also been reported in
hepatosplenic T-cell lymphoma,** and more recently in PTCL-
NOS.*® Limitations of this study include the restricted scope
of mutational studies; whole-genome and/or transcriptome
studies would be useful to identify further patterns.

In conclusion, in the current series, we describe a group of
primary cutaneous lymphomas with a TFH phenotype that are
not clearly categorized into any of the current entities of the
WHO classification, including those often sharing a TFH phe-
notype, such as MF, SS and pcSMLPD. Although most patients
with pcTFH-PTCL showed a disease confined to the skin over
time, the disease showed a potential for systemic dissemina-
tion in a minority of patients. Whether pcTFH-PTCL should
be considered as a separate group of cutaneous lymphomas
remains an open question, but at least a portion of these
patients share pathological and genetic features with nodal
PTCL-TFH, despite the absence of systemic manifestations. In
addition, a number of patients in the current series showed
chronic or even aggressive disease requiring long-term treat-
ment, including chemotherapy. Therapeutic perspectives in
these patients can be explored, at least for those with AITL-
like molecular alterations of epigenetic regulators, as targeted
treatments have been introduced for systemic TFH lym-

37,38 and

phomas, including histone deacetylase inhibitors
hypomethylating agents (e.g. 5-azacytidine).***° Further char-
acterization of this heterogeneous group is needed to improve

the treatment and follow-up of these patients.
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