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TO THE EDITOR
Sézary syndrome (SS) represents a sub-
type of cutaneous T-cell lymphoma
characterized by the presence of a ma-
lignant CD4þ T-cell clone that accumu-
lates mainly in the skin and peripheral
blood (Jawed et al., 2014a; Ortonne
et al., 2006). This disease shows an
aggressive evolution and a poor prog-
nosis at advanced stages (Jawed et al.,
2014b). Over the last years, flow cytom-
etry appears to be the method of choice
for measuring blood tumor burden in SS
(Scarisbrick et al., 2018). However, Séz-
ary cell detection still essentially relies on
a loss of expression of CD7 and/or CD26
antigen rather than on the aberrant
expression of a specific tumor marker
(Bernengo et al., 1998; Jones et al., 2001;
Kelemen et al., 2008). Some years ago,
we identified a unique and specific pos-
itive marker for Sézary cells, the natural
killer cell receptor KIR3DL2 (Bagot et al.,
2001; Ortonne et al., 2006). We estab-
lished that KIR3DL2 delineates the ma-
lignant T cells in both skin and blood and
represents a valuable diagnosis and
prognosis marker (Hurabielle et al.,
2017). However, we also reported that
KIR3DL2 expression could not be
detected by flow cytometry on the
circulating malignant T-cell clone of
about 10% of Sézary patients (Marie-
Cardine et al., 2014). In an effort to vali-
date tumor markers that could identify
the malignant T-cell clone in a patient-
independent manner, we performed
multiparameter mass cytometry using an
antibody panel focused on T lympho-
cytes and on putative or known positive
markers for circulating Sézary cells,
includingKIR3DL2 (Marie-Cardine et al.,
2014), CCR4 (Ferenczi et al., 2002), and
CD39. The last of these was selected
Abbreviations: HD, healthy donor; SS, Sézary syndro
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because, in addition to its involvement in
the control of immune responses and,
notably, of regulatory T-cell immuno-
suppressive functions (Deaglio et al.,
2007), recent reports have highlighted
its expression by tumor cells and its
participation in the suppression of anti-
tumor immune responses (Bastid et al.,
2013; Bonnefoy et al., 2015).

Immunolabeling and CyTOF pheno-
typing was conducted on
peripheral blood mononuclear
cells (PBMCs) isolated from SS patients
(n ¼ 2) and healthy donors (HDs)
(n ¼ 5). After gating, live
CD3þCD4þCD45þCD14eCD8e events
were exported for analysis by application
of the t-stochastic neighbor embedding
algorithm. The resulting plots clearly
showed amajor evolution of the CD4þ T-
cell population phenotype between HD
and SS patients, with the detection of
totally different cluster segregation
(Figure 1a). Thus, for a given SS patient,
most CD4þ T cells were found to segre-
gate in a single cluster (Figure 1b) corre-
sponding to themalignant T-cell clone, as
confirmed by its high expression levels of
KIR3DL2 and CCR4. The expression of
these two markers was limited to more
restricted CD4þ T-cell subsets in HDs
(representative data in Figure 1b). In
addition, CD39 was coexpressed by the
KIR3DL2þCCR4þCD4þ T-cell cluster in
SS patients, whereas its expression was
restricted to a small number of cells in
HDs (Figure 1b). Comparison of the per-
centage of CD39-, KIR3DL2-, andCCR4-
expressingCD4þTcells in theHDandSS
groups supports the idea thatCD39might
represent a valuable marker for identifi-
cation of SS patients’ T-cell clone
(Figure 1c). To confirm this possibility,
classical flow cytometry analysis was
me; TCR, T-cell receptor

18; corrected proof published online 28 December

ehalf of the Society for Investigative Dermatology.
performed on blood from HDs (n ¼ 12)
and SS patients (n ¼ 20) whose tumor
clone can be detected among the CD4þ

T-cell population through the use of an
available antieT-cell receptor (TCR)-Vb
monoclonal antibody (mAb). Results ob-
tained on one representativeHDand one
SS patient (harboring a malignant TCR-
Vb8þT-cell clone) are shown inFigure 2a
(CD3þCD4þ gate) and Supplementary
Figure S1a online (Vb8þ vs Vb8e gates).
Statistical comparison of the data ob-
tained from each group shows a strong
and significant enhancement of CD39,
KIR3DL2, and CCR4 expressions, readily
detectable in the CD4þ T-cell population
of SS patients when compared with HDs
(P < 0.0001) (Figure 2b), with a strong
correlation between KIR3DL2 and CD39
expressions on SS patients’ CD4þ T cells
(P< 0.0001) (Figure 1c). This observation
results from the strong positivity of the
Vbþ cells for all threemarkers (Figure 2b,
and see Supplementary Figure S1a), with
a similar and excellent correlation
observed between the percentages of
TCR-Vbþ and CD39þ or KIR3DL2þ cells
among total CD4þ T lymphocytes (P <
0.0001) (see Supplementary Figure S1b;
mean percentage of positive cells �
standard deviation is given in
Supplementary Table S1 online).

AT-cell subclone, sharing the same Vb
reactivity as the tumor clone, could be
detected in some patients but was
excluded from the pool of malignant T
cells because of its KIR3DL2eCD39e

phenotype (see Supplementary
Figure S1a). CD39, and to a lesser
extent KIR3DL2, expression appears
marginally increased in SS patients’
nonmalignant CD4þTCR-Vbe T cells
compared with HDs’ CD4þ T cells (P <
0.01 and 0.05, respectively), but no sig-
nificant difference regarding CCR4
expression was observed (Figure 2b, and
see Supplementary Table S1). CD127
staining identifies the normal/no-
malignant CD39þ T cells as a mix of
regulatory T cells and conventional
www.jidonline.org 725
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Figure 1. High-dimensional phenotypic analysis of peripheral blood CD4D T cells of healthy donors or Sézary syndrome patients. Blood was collected after

patients gave written informed consent, and the study was approved by the institutional ethics committee (Saint Louis Hospital, Paris). After PBMC

preparation and labeling, analysis was carried out on gated live (cisplatine) CD3þCD45þCD14eCD8eCD4þ T cells. (a) t-SNE plots showing the distribution of

the CD4þ T cells among PBMCs of healthy donors (blue, n ¼ 5) or Sézary syndrome patients (red, n ¼ 2). (b) Heat map representation of the relative

expression intensities of CD39, KIR3DL2, and CCR4 on circulating CD4þ T cells from one representative healthy donor and two Sézary syndrome patients.

(c) Frequency of expression of CD39, KIR3DL2, and CCR4 on CD4þ T cells, extracted from the CyTOF data obtained on the healthy control individuals

and Sézary syndrome patients tested. HD, healthy donor; PBMC, peripheral blood mononuclear cell; SS, Sézary syndrome; tSNE, t-stochastic neighbor

embedding.
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CD4þ T cells (see Supplementary
Figure S1c), suggesting that each or both
cell types might be expanded in the
context of SS. In our cohort, one patient
exhibited tumor cells that were not
identified by CD39 labeling but were
detected through KIR3DL2 expression
(Figure 2d). Conversely, a second patient
showed a mainly CD39þCCR4e malig-
nant clone, some of which was negative
for KIR3DL2 (Figure 2e). Although addi-
tional work on inflammatory cutaneous
diseases will be necessary to validate
CD39 as a singlemarker for SS diagnosis,
our data suggest that the combined use of
anti-CD39 and -KIR3DL2 mAbs might
represent a powerful tool for an easy and
fast routine evaluation, based on the
Journal of Investigative Dermatology (2019), Volum
detection of positive markers, of SS pa-
tients’ circulating tumor burden.

CD39 is an ectonucleotidase
involved in the process of adenosine
triphosphate/adenosine diphosphate
hydrolysis, leading to the generation of
adenosine. Its expression by tumor cells
was recently correlated to their ability
to inhibit T-cell proliferation and gen-
eration of cytotoxic effector CD8þ

T-cells in an adenosine-dependent
manner. An antagonist anti-CD39
mAb, able to block CD39 enzymatic
activity, neutralized this tumor-induced
immune suppression (Bastid et al.,
2015). It is therefore tempting to spec-
ulate that CD39 expression by SS pa-
tient malignant clone could be in part
e 139
involved in the processes leading to
tumor escape. These findings support
the attractive possibility of using CD39
as a specific marker for the evaluation
of SS patients’ circulating tumor burden
but also as a promising target in the
context of SS with the development of
CD39-blocking antibodies that may
restore efficient antitumor responses.

This study was approved by the
institutional ethics committee of Saint
Louis Hospital, Paris; patients provided
written informed consent.
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Figure 2. Flow cytometry analysis of CD39 expression on SS patients’ malignant T-cell clones. (a) Immunolabeling was performed on blood from HDs (n ¼ 12)

and SS patients (n ¼ 20) to analyze the expressions of the positive markers CD39 (clone A1), KIR3DL2 (clone 13E4), and CCR4 (clone L291H4) on the gated

CD3þCD4þ T-cell population. For SS patients, an anti-TCR-Vb mAb was added to distinguish the malignant (Vbþ) from the nonmalignant (Vbe) CD4þ T cells

among the CD4þ T-cell population. Shown are results from one representative HD and one SS patient (harboring a Vb8þ malignant T-cell clone that co-

expressed CD39 and KIR3DL2). (b) Scatter dot plots from the data obtained as described in a and corresponding to 12 HD and 20 SS patients tested. Statistical

analysis was performed using a Mann-Whitney t test. *P < 0.05, **P < 0.01, ****P < 0.0001. (c) Correlation between KIR3DL2 and CD39 expressions on

circulating CD4þ T cells from 20 SS patients. Each plot represents the individual percentage of KIR3DL2þ and CD39þ cells within the total CD4þ T-cell

population for one SS patient. The correlation between the two factors was analyzed with a Spearman nonparametric correlation test. Dashed lines

corresponded to the upper limit of the mean percentage� standard deviation found for each marker in HD CD4þ T cells (n ¼ 12). (d, e) Labeling was performed

as in a. The malignant clones of these two patients exhibit a mixed KIR3DL2/CD39 phenotype, with the detection of either (d) KIR3DL2þCD39e or þ or

(e) CD39þKIR3DL2e or þ tumor cells. HD, healthy donor; mAb, monoclonal antibody; ns, not significant; SS, Sézary syndrome.
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TO THE EDITOR
KIT is a frequently mutated gene iden-
tified in acral lentiginous, mucosal, and
non-acral cutaneous melanoma
(Woodman and Davies, 2010). Target-
ing oncogenic KIT mutations with
tyrosine kinase inhibitors (TKIs) in
melanoma has demonstrated response
rates up to 29%, with progression-free
survival (PFS) of 3.5 months (Carvajal
et al., 2011). Immune checkpoint in-
hibitors (ICIs) have shown overall
survival (OS) benefit in cutaneous
melanoma, but to our knowledge no
prior study has evaluated responses of
KIT-mutant melanomas to ICI (Hodi
et al., 2010). This retrospective study
investigates TKIs and ICIs in KIT-mutant
melanoma to determine genetic and
clinical factors associated with
response, PFS, and OS. All patients
were treated at The University of Texas
MD Anderson Cancer Center and
signed informed consent for collection
and analysis of their tumor samples.
This protocol was approved by the
Institutional Review Board.

Nineteen patients were identified
with a KIT-activating mutation that
received TKI treatment (Supplementary
Table S1 online). Although the TKI
analysis may be complicated by
the grouping of three distinct KIT
inhibitor TKIs, we observed an
overall response rate of 20% for TKI
treatment, similar to prior prospective
clinical trials (Carvajal et al., 2011;
Guo et al., 2011; Guo et al., 2017;
Hodi et al., 2013; Kalinsky et al.,
2017; Lee et al., 2015), and 32%
when evaluating patients treated with a
TKI concurrently with another agent
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