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Abstract

Patients with advanced-stage mycosis fungoides (MF) and Sézary syndrome (SS) have a poor
prognosis. Allogeneic hematopoietic cell transplantation (HCT) is a potentially curative treat-
ment option; however, since most patients with MF/SS are elderly, they often have difficulty
in finding HLA-matched donors. In recent years, HCT from HLA-haploidentical donors (haplo-
HCT) using posttransplant cyclophosphamide (PTCy) as graft-versus-host disease prophy-
laxis has been conducted for patients without HLA-matched donors. Infectious complications,
particularly cutaneous bacterial infections, are common among patients with MF/SS. The
lower incidence of severe infectious complications after haplo-HCT than after an unrelated
cord blood transplantation could lead to lower transplant-related mortality. Here, we report
on a patient with SS who was treated successfully with haplo-HCT with PTCy. The patient has

remained in complete remission for more than 24 months. © 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Cutaneous T-cell lymphomas are a rare group of extranodal non-Hodgkin lymphoma.
Mycosis fungoides (MF) is the most common form of cutaneous T-cell lymphoma, and Sézary
syndrome (SS) is a leukemic variant associated with erythroderma [1]. Although many ther-
apeutic options have been introduced for those with MF/SS, ranging from topical steroids to
systemic chemotherapy and molecular targeted approaches, none of them can induce long-
term remission or cure [2]. In particular, patients with advanced-stage MF/SS have a poor
prognosis, with a reported median survival of 5 years or less [3].
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Allogeneic hematopoietic cell transplantation (HCT) can yield durable remission in
patients with refractory and progressive MF/SS; indeed, it is a potential cure [3]. However,
the search for an HLA-matched donor can be time-consuming and, in many cases, unsuc-
cessful.

Inrecentyears, haploidentical HCT (haplo-HCT) using posttransplant cyclophosphamide
(PTCy) as graft-versus-host disease (GVHD) prophylaxis has been conducted. Since almost
every patientwill have an HLA-haploidentical donor within a family, haplo-HCT is an attractive
option for patients lacking an HLA-matched donor.

The European Society for Blood and Marrow Transplantation (EBMT) Lymphoma
Working Party reports that patients with non-Hodgkin lymphoma (including follicular
lymphoma, diffuse large B-cell lymphoma, mantle cell lymphoma, and T-cell lymphoma) who
received haplo-HCT with PTCy had outcomes comparable with those who had matched
sibling donors (MSD) and matched unrelated donors (MUD) [4]. However, few reports have
examined haplo-HCT with PTCy for patients with MF/SS.

Here, we report on a case of SS who was treated successfully by haplo-HCT with PTCy.
The patient has remained in complete remission (CR) for more than 24 months after trans-
plantation.

Case Report

The patient was a 63-year-old Japanese woman who was referred to the hospital in 2016.
She had a 10-year history of pruritic erythroderma and pigmentation over her entire body.
She thought her skin condition was atopic dermatitis, so had never consulted a doctor. She
first noticed a subcutaneous nodule in 2011; thereafter, the number of nodules increased and
spread to her whole body. She has suffered malaise and edematous legs since 2016.

A computed tomography scan revealed systemic lymphadenopathy and splenomegaly.
I8F-FDG PET/CT imaging revealed high ®F-FDG uptake by systemic lymph nodes and skin.
Laboratory tests revealed a white blood cell count of 61,200/uL (58.5% of which were
abnormal lymphocytes with cerebriform nuclei). These cells were positive for CD4 and CD25,
but negative for CD3 and CD8. PCR analysis identified a clonal T-cell receptor 3 and y chain
gene rearrangement. Biopsies from bone marrow, cervical lymph nodes, and skin revealed
infiltration by the same abnormal cells thatwere observed in peripheral blood (PB). Therefore,
we made a diagnosis of SS, stage IVB (T4, N1, M1, B2).

The first treatment was narrowband UVB, which had no effect on the skin lesions. The
second-line therapy, bexarotene, had no apparent therapeutic effects either; the number of
subcutaneous nodules increased. Next, the patient received a cytotoxic regimen consisting of
gemcitabine (1,000 mg/m? on days 1 and 8) plus dexamethasone (40 mg on days 1-4). The
subcutaneous nodules improved temporarily after 1 cycle of the chemotherapy; however, the
subcutaneous nodules and edema deteriorated soon afterward. In addition, she developed
cellulitis accompanied by stasis dermatitis, and so received antibiotic therapy.

The nexttherapy was vorinostat. The itching, subcutaneous nodules, and systemiclymph-
adenopathy improved after initiation of vorinostat. The number of lymphocytes circulating
in the PB decreased from 37,700/uL prior to initiation of vorinostat to 13,700/puL 6 months
after. We considered that the treatment effect plateaued in November 2017 and decided to
perform allogeneic HCT. She received allogeneic PB stem cell transplantation from her son
(an HLA-haploidentical donor) in December 2017; this was due to a lack of an MSD or MUD.
Areduced-intensity conditioning (RIC) regimen, consisting of fludarabine (30 mg/m? on days
-6 to -2), busulfan (3.2 mg/kg on days -4 to -3), and total body irradiation (4 Gy over 2 days
[days -1 to 0]), was used. GVHD prophylaxis comprised PTCy (40 mg/kg on days 3-4), tacro-
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Fig. 1. a Diffuse erythroderma,
pigmentation, and many subcuta-
neous nodules on the arm before
haplo-HCT. b The skin became
smooth and soft, the pigmenta-
tion improved, and the subcuta-
neous nodules disappeared after
haplo-HCT. HCT, hematopoietic
cell transplantation.

limus (FK; initiated at a dose of 0.02 mg/kg from day 5), and mycophenolate mofetil (30 mg/
kg from day 5). The number of infused CD34-positive cells was 9.1 x 10°/kg.

The patient developed a high fever on day 1, which abated after PTCy was given on days
3-4. She also developed febrile neutropenia on day 8, which required antibiotic therapy. She
achieved neutrophil engraftment on day 16 and then recovered from her febrile neutro-
penia. Cutaneous eruptions appeared on day 18 and expanded to her limbs. A skin biopsy
suggested acute GVHD in the skin. We clinically diagnosed her with grade Il acute GVHD
(skin, stage 3; gut and liver, none). Corticosteroid therapy (methylprednisolone at 1 mg/kg)
was started to treat the acute GVHD, and the eruptions improved promptly and disappeared
by day 30. Mycophenolate mofetil administration was stopped on day 36. FK and steroids
were tapered gradually, and then stopped on day 214 without any relapse of GVHD. No
tumor cells were detected in the PB and bone marrow 1 month after HCT. The subcutaneous
nodules had almost disappeared, the skin pigmentation started to fade, and her skin became
smoother and softer than it had been before HCT (Fig. 1). 8F-FDG PET/CT imaging revealed
no 8F-FDG uptake by the systemic lymph nodes and skin (Fig. 2). These findings indicate
that she achieved CR after haplo-HCT. She is alive and has been in CR more than 24 months
after HCT.

Discussion

Here, we presented a case of SS treated successfully by RIC haplo-HCT with PTCy. Allo-
geneic HCT is an effective treatment for advanced MF/SS and has the potential to achieve
durable remission [5-9]. Most previous reports of allogeneic HCT for MF/SS used HCT from
HLA-matched donors (MSD or MUD). However, in cases lacking HLA-matched donors, an
alternative donor (such as an HLA-haploidentical donor or an unrelated cord blood [UCB]
donor) must be found.
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Fig. 2. a 8F-FDG PET/CT image taken at the start of vorinostat therapy showing high 8F-FDG uptake by the
systemic lymph nodes and subcutaneous nodules. b 8F-FDG PET/CT image taken just before haplo-HCT
showing a reduction in the number of lesions and reduced '8F-FDG uptake. ¢ ®F-FDG PET/CT image taken 3
months after haplo-HCT showing complete remission of the lesions. HCT, hematopoietic cell transplantation.

The rate of transplant-related mortality (TRM) after RIC haplo-HCT with PTCy is similar
to that after HCT from matched donors, and even lower than that after a UCB transplantation
[10]. Delayed engraftmentand a higher risk of graft failure after UCB transplantation increase
the risk of infectious complications. On the other hand, Ruggeri et al. [11] analyzed the
Eurocord and EBMT databases, and reported that the rate of relapse after RIC haplo-HCT with
PTCy was higher than that after UCB transplantation. However, a recent meta-analysis shows
that the risk of relapse among those undergoing haplo-HCT with PTCy is significantly lower
than that after UCB transplantation [12]. The phase Il parallel Blood and Marrow Transplant
Clinical Trials Network study shows that overall survival after haplo-HCT with PTCy is
superior to that after UCB transplantation (62 vs. 54% at 1 year after transplantation), with
alower TRM (7 vs. 24%) [13].

Infectious complications, particularly cutaneous bacterial infections, are common among
patients with MF/SS. In our case, the patient had diffuse erythroderma and her skin barrier
had collapsed; she then developed cellulitis after gemcitabine treatment. Haplo-HCT has a
lower incidence of severe infectious complications, leading to lower TRM, which is another
reason for choosing haplo-HCT over a UCB transplantation.

There have been two case reports of patients with MF/SS receiving RIC haplo-HCT with
PTCy. Méchineaud etal. [14] reported on a patient with SS who received a haploidentical bone
marrow graft. The patient developed chronic GVHD in the skin 1 year after transplantation,
which was treated effectively with topical betamethasone. She has been in CR for 30 months
after transplantation. Baron et al. [15] reported on a patient with relapsed/refractory MF/SS
who received a haploidentical bone marrow graft. Although the patient received many treat-
ments, including interferon, narrowband UVB, bexarotene, total skin electron beam therapy,
PD-1 inhibitor, mogamulizumab, romidepsin, and brentuximab, his disease was progressive.
He received another course of total skin electron beam therapy before transplantation to
debulk his extensive skin lesions. He overcame the transplantation without any infectious
complications or GVHD, and has been in CR for 23 months.
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The present case also had progressive disease refractory to multiple therapies. Vorinostat
improved the skin and lymph node lesions, and decreased Sézary cells in PB before transplan-
tation. Vorinostat is a potent orally active inhibitor of histone deacetylase activity; it is non-
cross-resistant to other treatments and is effective for some patients with multi-drug-resistant
disease. Vorinostat has a very low incidence of infectious complications, giving it a consid-
erable advantage over conventional chemotherapy such as gemcitabine. This is probably due
to the lack of need for venous access and the absence of major immunosuppression [16, 17].
A very short response duration (median 168 days) is the most important problem associated
with vorinostat [18]. Here, we chose the patient’s haploidentical son as an alternative donor,
which made it possible to perform allogeneic HCT promptly and before disease progression.

In conclusion, this case of refractory SS was treated successfully by haplo-HCT with PTCy,
which achieved durable remission without severe complications such as infection. Haplo-HCT
with PTCy is an effective and safe treatment for patients with MF/SS, as well as other allo-
geneic HCT from matched donors. It is worth considering this therapy when a patient lacks a
matched donor. Further studies are needed to clarify the optimal use of haplo-HCT for MF/SS.
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