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Abstract: Sézary syndrome (SS) is a rare type of cutaneous T-cell lymphoma (CTCL) that
is characterized by erythroderma, lymphadenopathy and circulating clonal T-cells (Sézary
cells). However, to our knowledge, reactive Langerhans cell (LC) proliferation mimicking
Langerhans cell histiocytosis (LCH) associated with SS has not been reported. In this report,
we describe an unusual case of reactive LC proliferation mimicking LCH associated with SS
in a 57-year-old female patient. With complaints of recurrent skin symptoms and enlarged
lymph nodes (LNs), she was admitted to our center with a presumptive diagnosis of LCH as
demonstrated by LN biopsy pathology. However, other than adenopathy, no lesions were
noted in any organ system commonly involved in LCH. Typical Sézary cells were identified
through morphology and further confirmed by flow cytometric immunophenotyping in
peripheral blood (PB) and bone marrow (BM). In addition, T-cell receptor gene rearrange-
ment was positive, whereas the BRAF V600E gene mutation was negative in skin, LN, PB
and BM. The patient was ultimately diagnosed with SS with reactive LC proliferation. This
case should remind clinicians to be wary of diagnosing LCH if LCH-like pathology occurs
exclusively in LNs. Moreover, morphologic, immunologic, cytogenetic and molecular bio-
logic studies should be performed to avoid misdiagnosis.
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Introduction

Cutaneous T-cell lymphomas (CTCLs) encompass a heterogeneous group of rare non-
Hodgkin lymphomas initially arising from malignant T lymphocytes localized in the
skin. Sézary syndrome (SS), which is the leukemic variant of mycosis fungoides (MF),
accounts for approximately 5% of CTCLs.' SS is more aggressive than MF and
characterized by erythroderma, lymphadenopathy and circulating clonal T-cells with
cerebriform nuclei, so-called Sézary cells. Although the presence of large numbers of
dendritic cells or Langerhans cells (LCs) mimicking Langerhans cell histiocytosis
(LCH) has been described in some types of CTCLs, including MF, CD30-positive
anaplastic large-cell lymphoma and lymphomatoid papulosis,> ™ reactive LC prolifera-
tion mimicking LCH associated with SS has not been previously reported. Herein, we
present a diagnostically challenging case of SS, in which the lymph node (LN) biopsy
revealed LC proliferation suspected for LCH.
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Case Presentation

A 57-year-old female presented with longstanding skin
symptoms and lesions, including a 6-year history of recur-
rent pruritus, a 4-year history of papules and painless
inguinal lymphadenopathy, and a 2-year history of erythe-
matous skin lesions and exfoliation that began on her legs,
back, arms and eventually spread to erythroderma of the
whole body, accompanied by keratoderma and fissures on
her feet and hands and nail thickening with color change
(Figure 1). She received some traditional Chinese medi-
cines and halometasone cream discontinuously before hos-
pitalization, and her skin lesions became more severe. Skin
biopsy revealed non-specific dermatitis (Figure 1) without
dermal lymphocytic atypia and epidermotropism.
Immunohistochemical study revealed that superficial peri-
vascular lymphocytes were mostly positive for CD3 and
CD4, sparsely positive for CD8 and nearly negative for
CD20. There were somewhat reduced number of CD5 or
CD7 positive cells compared with the number of CD3 or
CD4 positive cells. There were also a few CD1a positive
cells in the superficial dermis. Intraepidermal CD3 or CD4
positive lymphocytes were absent. An inguinal LN biopsy
showed extensive involvement of S-100, CDla and
CD207 positive and cyclinD1 negative Langerhans cells

in the sinus and paracortical regions, presenting pale

A N . B

staining compared with residual follicles (Figure 2).
Meanwhile, CD20 positive B cells in follicles and CD3
positive T cells in paracortex were observed (Figure 2).
The patient denied polyuria, pulmonary symptoms, bone
pain and fever. Physical examination revealed palpable
inguinal and axillary lymphadenopathy. The laboratory
tests revealed normal routine blood test results (white
blood cell count, 5.42 ><109/L), liver and renal function,
thyroid function, sex hormone levels, rheumatic antibody
titers, immunoglobulin levels, and arterial blood gas
results. Bone imaging of the skull, pelvis, thoracolumbar
spine, and limbs and general skeletal ECT did not reveal
any bone lesions. The lung computed tomography scan
was normal (Supplementary Figure 1), and no hepatosple-

nomegaly was shown by abdominal ultrasound. LN ultra-
sound revealed lymphadenopathy involving the bilateral
inguinal, axillary and neck LNs, and the largest LN was
3.01x1.37 cm. These findings did not support the initial
diagnosis of LCH as evidence of systemic LCH evaluation
were absent, except the lymphadenopathy. Given the
patient’s erythroderma and lymphadenopathy, SS examina-
tions were performed. A peripheral blood (PB) smear
showed Sézary cells (Figure 3A), and flow cytometric
immunophenotyping (FCI) of PB cells revealed abnormal
mature T lymphocytes accounting for 21.9% (CD4:

Figure | Representative images of skin manifestations and pathological examination of skin biopsy from the patient. (A) Keratoderma and fissures on her hands. (B and C).
Nail thickening with color change on her hands (B) and feet (C). (D) Exfoliation on her back. (E-1) The skin biopsy shows non-specific dermatitis ((E) for original
magnification x 40, (F) for original magnification % 400, (G-1) for original magnification x 200). (E and F) perivascular lymphocytes infiltration in the superficial dermis. (G)

Positive staining for CD3. (H) Positive staining for CD4. (I) Positive staining for CD7.
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Figure 2 Pathological examination of the lymph node biopsy. (A and B). The lymph node biopsy shows extensive involvement of Langerhans cells in the sinus and
paracortical regions, which present pale staining compared with residual follicles (A for original magnification x 25, (B) for original magnification x 200). (C-I)
Immunohistochemical staining results ((D) for original magnification x 25; (C), (E-1) for original magnification x 40). (C) Positive staining for CD3. (D) Positive staining
for CD20. (E) Positive staining for CD68. (F) Positive staining for CD la. (G) Positive staining for S-100. (H) Negative staining for cyclinD|. (I) Positive staining for CD207.

CD8=15.71), which mainly expressed CD3 (expressing to
a lower degree), CD5, CD7, CD4, CD45RO, and TCRof;
partially expressed CD2; and was negative for CD45RA,
TCRys, CD25, CDI161, CD38, CD16, CD57, HLA-DR,
CD56, CD8, CDY%4, CD10, cKi67, CD34, CD117, or
CD33 3B). These
T lymphocytes had infiltrated into the bone marrow
(BM), as detected by FCI, accounting for 4.54% of all
nucleated cells (Figure 3C). The CD26 expression was
detected during the follow-up, the data showed CD4
+CD26- cells accounting for 46.2% of total lymphocytes
(Supplementary Figure 2). Moreover, T-cell receptor

(Figure abnormal  mature

(TCR) gene rearrangement was found in PB, skin, LN
and BM cells, whereas the BRAF V600E gene mutation
was negative in any of these samples (Table 1,
Supplementary Figure 3). Cytogenetic analysis of BM
cells revealed a karyotype of 46, XX [20]. The level of

B2-microglobulin (2.07 mg/L) and lactate dehydrogenase

(281 U/L) was slightly elevated. Given the clinical pre-
sentation and pathological evaluation, FCI and molecular
study results, the patient was diagnosed with SS
(TAN1bMOB2, IVAI)' with reactive LC proliferation.

The patient received lenalidomide and dexamethasone for
10 months, and skin symptoms decreased.

Discussion

SS, an aggressive and leukemic CTCL, is marked by
erythroderma, lymphadenopathy and circulating clonal
T-cells (Sézary cells) with marked exfoliation and intense
pruritus. The recommended criteria for the diagnosis of SS
include one or more of the following: an absolute Sézary
cell count of at least 1000 cells/mm>; demonstration of
immunophenotypical abnormalities (an expanded CD4+
T-cell population resulting in a CD4:CD8 ratio >10, loss
of any or all of the T-cell antigens CD2, CD3, CD4, and
CDS5, or both); and demonstration of a T-cell clone in the
PB by molecular or cytogenetic methods.” Clinically, the
symptoms of the patient presented here included erythro-
derma and lymphadenopathy accompanied by intense
pruritus, exfoliation, keratoderma and fissures on her feet
and hands and nail thickening with color change, which
are in line with the clinical features of SS. FCI of PB and
BM cells revealed an immunophenotype consistent with
abnormal mature T lymphocytes, and the absolute Sézary
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Figure 3 Representative images of morphology and flow cytometric immunophenotyping. (A) Representative images of Sézary cells in peripheral blood (original
magnificationx 1000). (B) Representative scatter plots for peripheral blood; abnormal mature T lymphocytes were monoclonal (CD3dim+, CD5+, CD7+, CD4+, CD8-,
CD45RO+, CD45RA-, TCRaB+, TCRyd-, CDI10-, and cKi67-). (C) Representative scatter plots for bone marrow; abnormal mature T lymphocytes were monoclonal
(CD3dim+, CD2+, CD7+, CD4+, CD8-, CD45RO+, CD45RA-, CD5+, TCRof+, TCRyd-, and CD56-).

cell count was 1187/mm°>. From a molecular perspective,
the T-cell clones in the PB, skin, LNs and BM cells
showed positive TCR gene rearrangement. Therefore, the
patient met all 3 recommended diagnostic criteria for SS
and was eventually diagnosed with SS. In addition, the
same TCR gene rearrangement was discovered in different
samples, which further confirmed the diagnosis of SS and
predicted advanced stage disease.®

Table | Results of TCR Gene Rearrangement in Skin, LN, PB
and BM Cells

Detection Target | Detection Sample
Content Range R
Skin | LN | PB | BM
TCRB Tube A | VB-JB 240-285 - + - -
TCRB Tube B | VB-JB 240-285 - - - -
TCRB Tube C | DB-JB 170-210, - + + +
285-325
TCRG Tube A | Vylf, 145-255 - + - -
Vyl0-Jy
TCRG Tube B | VY9, 80-140, + - + -
Vyll-Jy | 160-220

Abbreviations: TCR, T-cell receptor; LN, lymph node; PB, peripheral blood; BM,
bone marrow.

Though a diagnosis of SS was eventually made, the
patient was initially diagnosed with LCH based on the
obvious LC proliferation noted in the LN biopsy immunobhis-
tochemistry results. LCH is currently regarded as an inflam-
matory myeloid neoplasia due to the clonal expansion of
myeloid precursors and features involvement of one or multi-
ple organs, such as the bone, skin, lung, LNs, thyroid, liver,
spleen, BM, and central nervous system.7 However, the skin
manifestations of our patient were not consistent with those of
skin LCH lesions, which commonly present as papules, inter-
trigo, nodules or ulcerating lesions with scaling or crusting in
the skin folds or anogenital areas.” We wondered whether the
BRAF V600E mutation which was the most common mole-
cular abnormality of LCH was present in our patient.
However, the BRAF V600E mutation was not present in
LN, PB, skin or BM cells. Previous studies have indicated
that cyclinD1 is a useful immunohistochemical marker for
differentiating LCH and reactive LC proliferation.®’
Negative expression of cyclinD1 can also provide evidence
for the diagnosis of reactive LC proliferation associated with
SS but not for the diagnosis of LCH associated with SS.

There have been only limited reports describing reactive
LC proliferation associated with CTCL, and these cases
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have not included SS.** Reactive LC proliferation mimick-
ing LCH associated with SS has not been reported before.
The common clinical features of the four reported CTCL
cases with reactive LC proliferation included a variety of
long-term skin manifestations, most lasting for several
years, which is similar to what was seen in our patient.
However, in the previous cases, numerous CDla-positive
LCs were accompanied by malignant T lymphocytes in the
same biopsy sample, which was not for our patient.”* The
atypical histologic features in the skin and numerous LCs
infiltrating the LNs of our patient posed a diagnostic chal-
lenge for both the
Although there was no typical malignant T lymphocyte
infiltration into the skin and LNs, the presence of TCR
gene rearrangement suggested a clonal disease, and consid-

dermatologist and hematologist.

eration of the clinical manifestations was important for
achieving the correct diagnosis. The morphology of the
cells seen on the PB smear may have been ignored initially
due to the lack of abnormal findings on routine blood
examination, but the morphology of these cells (a small
population of lymphocytes with grooved, lobulated nuclei)
ultimately informed the correct diagnosis. FCI, which is
a recommended method to detect tumor cells, further con-
firmed that the abnormal monoclonal T lymphocytes.'”
Although CD4+CD7- and CD4+CD26- are the most com-
mon immunophenotypes used to identify neoplastic popula-
tions in MF/SS, strong expression of CD7 can also be seen
in SS.'° Although we did not detect the CD26 expression at
diagnosis due to lack of antibody, the follow-up data indi-
cated that the abnormal mature T cells at diagnosis were
MEF/SS cells. T-cell clonality is commonly detected through
polymerase chain reaction amplification of the rearranged
TCR gene, followed by confirmation of TCR gene rearran-
gement with Biomed GeneScan analysis, which is helpful
for the diagnosis of SS.!"" Therefore, morphologic, immu-
nological, cytogenetic and molecular biologic studies
should be performed and the results should be analyzed
comprehensively to avoid misdiagnosis.

Interestingly, the same TCR-y gene rearrangement was
detected in the skin and PB cells, whereas the same TCR-3
gene rearrangement was identified in the PB, BM and LN
cells in our case. However, the same TCR gene rearrange-
ment was not detected in skin, LN, PB and BM cells.
Although a lack of identical TCR gene rearrangement in
different samples has been reported in previous studies,'
there has been no study comparing the TCR sequence in
cells from four different tissues, as we did. However, the
importance of differences in TCR sequence remains

unknown, although several hypotheses can be considered.
First, the differences may be due to the heterogeneity of
different tissues, as single-cell profiling can offer insight
into the underlying heterogeneity of SS recently.'*'*
Second, the differences may be the result of clonal evolu-
tion, as the four samples were derived from the same
patient at different times during the course of disease.

In summary, we describe an unusual case of reactive LC
proliferation mimicking LCH. The atypical histologic fea-
tures in the skin and numerous LCs infiltrating the LN of our
patient may mask underlying SS and posed a diagnostic
challenge for both the dermatologist and hematologist.
LCH should be diagnosed with caution if LCH-like pathol-
ogy occurs only in LNs and not in other common LCH sites,
and more importantly, MICM studies should be conducted as
an important additional step in combination with clinical and
pathologic assessments to avoid misdiagnosis.
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