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Blood will tell: profiling
S�ezary syndrome
Constanze Jonak and Patrick M. Brunner | Medical University of Vienna

In this issue of Blood, Najidh and colleagues add important insights to the
current understanding of immunophenotypic and transcriptional profiles in
the circulating malignant cells of patients with S�ezary syndrome.1

S�ezary syndrome is a rare, aggressive leu-
kemic variant of primary cutaneous T-cell
lymphomas characterized by erythro-
derma (.80% body surface involvement),
generalized lymphadenopathy, and circu-
lating atypical lymphocytes called S�ezary
cells. Even though the circulating tumor
clones are easily accessible for immuno-
phenotyping in the blood, unequivocal
identification and quantification of S�ezary
cells can be a challenge. Marker panels
may fail to identify these cells, and there
is considerable patient-to-patient variabil-
ity. In the article byNajidh et al, blood cells
from patients with S�ezary syndrome were
prospectively analyzed by both flow cyto-
metric and RNA sequencing methods,
which representahighly sensitiveandstan-
dardized approach based on the previ-
ously validated multiparameter EuroFlow
marker panels. The authors demonstrate
that conventional flow cytometry, gener-
ally used in clinical practice, either over-
or underestimates the overall tumor bur-
den when compared with EuroFlow. This
finding adds a new aspect to the long-
standing debate regarding whether per-
centages or absolute counts of circulating
tumor cells are the best measure to use in
diagnosis and monitoring.2

Currently, loss of CD26 or CD7 is used for
the routine detection of S�ezary cells. This
study revealed an enormous range across
patient samples: 1.13% to 100% and
0.05% to 100% antigen loss, respectively.
Importantly, loss of CD26 or CD7 was not
restricted to malignant cells; it was also
found in reactive (ie, nonmalignant) CD41

T cells, thus limiting the specificity of con-
ventional flow cytometry for assessing
blood tumor burden. EuroFlow gating,
aimed at amore comprehensive phenotyp-
ing, detected S�ezary cells in all samples
analyzed in theNajidh et al study.However,
aberrant cell marker expression went
beyond loss of CD26 and/or CD7 in 92%
of the patients. Despite the advantage
that this more precise methodology offers,
identification of S�ezary cells may remain an
obstacle due to the complexity of multi-
parameter flow cytometry, because this
tool is not widely available in routine clinical
settings. This challenge could be overcome
in the future with novel markers such as
KIR3DL2, which has proven high diagnostic
sensitivity and specificity.3 Notably, initial
reports of the clinical use of an anti-
KIR3DL2 antibody are promising.4

Although the wide variety of immunophe-
notypic aberrancies were not linked to

previous treatment in this study, heteroge-
neous phenotypic shifts occurred in
patients over time. The authors confirmed
that S�ezary cells also showed a wide range
of T-helper cell phenotypes, encompass-
ing almost all maturation stages investi-
gated, with central memory cells being
the most frequent, supporting the current
dogma that S�ezary cells derive from cen-
tral memory T cells.5 Interestingly, recent
data suggest a skin-resident T-cell origin
for S�ezary syndrome similar to that in
mycosis fungoides, with an ultraviolet
(UV) signature of potential driver gene
mutations in both entities.6 Of note, data
from T-cell biology suggest that CD41

T-cell clones can exist simultaneously as
skin resident and circulating memory
cells, even under physiological condi-
tions,7 further supporting the remarkable
plasticity of lymphoma cells.8 Najidh et al
confirmed the presence of the skin-
homing receptor CCR4 at high frequen-
cies in S�ezary cells, which is supported
by the efficacy data for mogamulizu-
mab, an approved anti-CCR4 therapeu-
tic antibody.

In daily practice, opportunistic infections
caused by profound overall immune
dysfunction in patients with primary
cutaneous lymphoma can be a chal-
lenge. Although infections contribute
to overall mortality per se in S�ezary syn-
drome, microbial dysbiosis may directly
drive disease progression, as shown by
immunostimulatory toxins derived from
colonization by Staphylococcus aureus.5

Najidh et al postulated that there is an
overall imbalanced immune cell homeo-
stasis in patients with S�ezary syndrome.
They showed that there are altered lev-
els of innate and adaptive circulating
leukocytes with a significant reduction
of absolute cell counts of CD81 cyto-
toxic T cells, B cells, natural killer cells,
and others when compared with healthy
controls. By contrast, neutrophils, den-
dritic cells, and monocytes were sig-
nificantly increased. Transcriptional
profiles of monocytes from patients
with S�ezary syndrome have previously
been shown to differ remarkably from
those in healthy controls. In vitro, mono-
cyte profiles could be reshaped after
interferon-g (IFN-g) stimulation, which
might explain the clinical efficacy of
IFN-g in cutaneous lymphomas.9

Interestingly, differentiation of mono-
cytes into dendritic cells is thought to
be relevant for the immunomodulatory
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effects of extracorporeal photopheresis,
an established immunotherapy for
S�ezary syndrome.10

The gene expression data from Nadijh et
al demonstrated that phenotypically dis-
tinct S�ezary cell populations within individ-
ual patients were still clonally related,
further demonstrating the phenotypic
plasticity of S�ezary cells. On a transcrip-
tomic level, the authors found strong
downregulation of THEMIS and LAIR1,
markers involved in T-cell receptor func-
tion. Importantly, these genes were
recently linked to the pathogenesis of
adult T-cell leukemia, which is clinically
closely related to S�ezary syndrome, sug-
gesting some common pathogenetic
mechanism.

In sum, the presented strategy of integrat-
ing EuroFlow-based multiparameter flow
cytometry, fluorescence-activated cell
sorting (FACS) and RNA sequencing pro-
vided a comprehensive exploration of
the heterogeneity of S�ezary cells and
offers a precise method to quantify the
overall tumor burden. These explorative
results may initiate a revision of standard-
ized international criteria for diagnosing
blood involvement and responses for
informed treatment decisions in S�ezary
syndrome.
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HSC engraftment in SCD:
a MiSCing piece of
the puzzle?
Elizabeth Stenger | UPMC Children’s Hospital of Pittsburgh

In this issue of Blood, Tang et al,1 using sickle cell disease (SCD; Townes trans-
genic) mice, report defects in bone marrow (BM) mesenchymal stromal cells
(MSCs) and hematopoietic stem cells (HSCs) related to chronic heme exposure,
which can be reversed through treatment with N-acetylcysteine (NAC) or inhi-
bition with Toll-like receptor 4 (TLR4).

MSCsareknowntobeimportantinsupport-
ing the BM stroma, including HSCs.2 Tang
et al provide an in-depth evaluation of
murine SCD MSCs, demonstrating many
defects in the SCD BM space. Although
thepathophysiology is certainlymultifacto-
rial, these resultsmay help explain thediffi-
culty in mobilizing autologous HSCs in
patients3withSCDandhigher ratesofgraft
rejection after allogeneic hematopoietic
cell transplantation (HCT).4,5

Tang et al hypothesized that free heme
(released via hemolyzed SCD red blood
cells [RBCs]) inducesoxidative stress, alter-
ing the SCD BM microenvironment, most
notably MSCs (see figure). Previous work
examining human SCD MSCs (median
age, 8.3 years) demonstrated comparable
basic phenotype and function of MSCs,
compared with those of healthy controls.6

They performed a more detailed in vitro
and in vivo evaluation of murine SCD
MSCs. They found defects in MSCs from
Townes mice, including decreased fre-
quency in the BM, increased reactive
oxygen species (ROS), decreased ability
to form secondary mesenspheres, and

decreased adipogenic and osteogenic
differentiation potential. Decreased BM
HSCs, increased HSC ROS, and increased
peripheral blood (PB) hematopoietic stem
and progenitor cells (HSPCs) were also
documented. Further, expression of key
genes involved in HSC maintenance was
downregulated in SCD MSCs, with upre-
gulation of TLR4 and related genes. Nota-
bly, preceding coculture with SCD MSCs
(compared with wild-type [WT]) led to
decreased engraftment of WT HSCs, with
increased HSC ROS found 16 weeks after
transplant. Many of these findings were
confirmed inWTmice treated with hemin,
implicating free heme in the induction of
these downstream effects.

Most important, the defects in MSCs and
HSCs exposed to free heme were revers-
ible. First, treatment with NAC, in vitro or
invivo, reversedthesefindings, implicating
oxidative stress downstream of exposure
to free heme. Second, TLR4 inhibition
reversed findings in hemin-treated (WT
mice receiving the TLR4 inhibitor TAK-
242 or TLR4 knockout [KO] mice) and
SCD mice (TAK-242 treated). This effect
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