a e n e s e

Dermatology Reports
https://www.pagepress.org/journals/index.php/dr/index

eISSN 2036-7406

) 0

N o

6 ° 3
) c @

Y ° >~

7, & U k7 Ol . ¢
ASSOCIAZIONE DERMATOLOGI-VENEREOLOG! O/I \“o Tl d’ﬁ Sosle'a Almllona di Dgrmatologlq ‘
OSPEDALIERI ITALIANI e della SANITA PUBBLICA EE AR A L Chirurgica, Oncologica, Correttiva ed Estetica

Publisher's Disclaimer. E-publishing ahead of print is increasingly important for the rapid dissemination of
science. Dermatology Reports is, therefore, E-publishing PDF files of an early version of manuscripts that
undergone a regular peer review and have been accepted for publication, but have not been through the
copyediting, typesetting, pagination and proofreading processes, which may lead to differences between
this version and the final one.

The final version of the manuscript will then appear on a regular issue of the journal.

E-publishing of this PDF file has been approved by the authors.

Please cite this article as:

Itoh M, Oshima S, Ishii H, et al. Successfully maintained complete remission of mycosis
fungoides by umbilical cord blood transplantation: a case report and literature review.
Dermatol Rep 2025 [Epub Ahead of Print] doi: 10.4081/dr.2025.10222

a © the Author(s), 2025
Licensee PAGEPress, Italy

Submitted 14/12/24 - Accepted 26/03/25

Note: The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. Any queries
should be directed to the corresponding author for the article.

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its
manufacturer is not guaranteed or endorsed by the publisher.


https://www.pagepress.org/site

Successfully maintained complete remission of mycosis fungoides by umbilical cord blood
transplantation: a case report and literature review

Munenari Itoh,!? Sayaka Oshima,® Hiroto Ishii,> Shingo Yano,® Akihiko Asahina,! Yoshimasa
Nobeyama!

"Department of Dermatology, The Jikei University School of Medicine, Tokyo; 2Dermatology Clinic
Itoiin, Shizuoka; *Division of Clinical Oncology and Hematology, Department of Internal Medicine,
The Jikei University School of Medicine, Tokyo, Japan

Correspondence: Munenari Itoh, M.D., Ph.D., Department of Dermatology, The Jikei University
School of Medicine, 3-25-8 Nishishimbashi, Minato-ku, Tokyo 106-8461, Japan.

Tel.: +81-3-3433-1111
Fax: +81-3-5401-0125
E-mail: seafowl@jikei.ac.jp

Key words: mycosis fungoides; hematopoietic stem cell transplantation; umbilical cord blood
transplantation; reduced intensity conditioning; myeloablative conditioning.

Contributions: MI, conceptualization, data curation, investigation, resources, and writing-original
draft; SO, data curation, writing-review & editing; HI, data curation, investigation, resources, and
writing-review & editing; SY, AA, supervision, writing review & editing; YN, conceptualization,
supervision, writing review & editing.

Conflict of interest: the authors have no conflict of interest to declare.

Ethics approval and consent to participate: no ethical committee approval was required for this
case report by the Department, because this article does not contain any studies with human
participants or animals. Informed consent was obtained from the patient included in this study.

Consent for publication: the patient gave his written consent to use his personal data for the
publication of this case report and any accompanying images.

Availability of data and materials: all data analyzed during this study are included in this published
article.



Abstract

Mycosis fungoides (MF) is a major variant of primary cutaneous T-cell lymphoma (CTCL)
characterized by infiltration of neoplastic T cells in the epidermis and dermis. This disease progresses
gradually and rarely reaches an advanced stage. Once advanced, MF is nearly impossible to treat due
to limited therapeutic options. However, allogeneic hematopoietic stem cell transplantation (allo-
HSCT) has recently emerged as a potential treatment. Among hematopoietic stem cell (HSC) sources,
umbilical cord blood transplantation (UCBT) offers significant advantages. Despite its potential, there
are challenges in applying UCBT to adults, and there are only a few reports on its use for MF. We
report a Japanese case of advanced MF maintaining complete remission (CR) with UCBT and review

previous cases of CTCL, including MF, treated with UCBT.

Introduction

Mycosis fungoides (MF) is the most common type of cutaneous T-cell lymphoma (CTCL), clinically
characterized by an indolent progression over the years from polymorphic patches to plaques to
tumors. It predominantly affects the skin, although it may occasionally spread internally in certain
instances. Once MF reaches an advanced stage, the prognosis is remarkably poor despite the variety
of therapies available. Hematopoietic stem cell transplantation (HSCT) is commonly performed for
patients with hematological disorders, making it a promising therapeutic option for advanced MF,

with reports of successful outcomes.!-?

Umbilical cord blood (UCB) is an alternative but valuable cell source for allogeneic hematopoietic
stem cell transplantation (allo-HSCT) when HLA-matched related or unrelated donors are not
available. Although UCB has a higher non-relapse mortality rate due to poor engraftment and
infection compared to bone marrow (BM) and peripheral blood (PB),? it offers significant advantages.
UCB donors experience less burden at the time of collection. Furthermore, stringent HLA matching
is not required in UCB recipients due to the naive immune system of the neonate with maternal-fetal
tolerance, resulting in rapid donor adjustment and a lower incidence of severe graft-versus-host
disease (GVHD) after transplantation.* Taken together, the overall survival rate using UCB is

comparable to other cell sources.?

However, UCB has limited applicability to adults because of its low cell count, which can also lead
to delayed hematopoietic and immunological recovery. Therefore, umbilical cord blood
transplantation (UCBT) is rarely applied for patients with advanced MF. Here, we report a Japanese

case of advanced MF maintaining complete remission (CR) with UCBT.



Case Report

A 35-year-old Japanese man (height: 178 cm, weight: 56 kg) presented with generalized
hyperpigmented scaly polymorphic macules (Figure 1a). He had previously undergone narrowband-
UVB (NB-UVB) irradiation for the diagnosis of psoriasis, which proved ineffective.
Histopathological examination of the skin specimen revealed epidermotropism (Figure 1b) and
intradermal infiltration of atypical CD4-positive T cells (Figure 1c), leading to the diagnosis of MF.
A biopsy of the swollen right inguinal lymph node (LN) did not confirm the infiltration of
lymphocytes with nuclear atypia. He was started on bexarotene (300 mg) and continued NB-UVB

therapy. His skin lesions nearly disappeared and remained controlled for almost 2 years (Figure 1d).

However, an infiltrated nodule appeared on his head and rapidly enlarged (Figure 2a). Since a skin
biopsy detected CCR4-positive neoplastic T cells (Figure 2 b,c), mogamulizumab was administered
for disease regression. Despite eight administrations of mogamulizumab, the disease remained
uncontrolled. Additional nodules appeared on his trunk, hip, and genital area (Figure 2d). PET-CT
revealed the enlargement of deep internal cervical and axillary LNs (Figure 2e), and cervical LN

biopsy showed the infiltration of neoplastic T cells (Figure 2 f,g), indicating stage IIB (T3N2MOBO).

CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisolone) therapy was first chosen for
remission induction. It initially demonstrated efficacy, but its effects were not sustained, so BV-CHP
(brentuximab-vedotin, cyclophosphamide, doxorubicin, and prednisolone) was twice administered
due to the presence of CD30-positive neoplastic T cells in LN (Figure 2 h,i), leading to CR. As CHOP
therapy did not maintain a sufficient duration of response, we considered that BV-CHP therapy might
eventually fail and that allo-HSCT should be performed while the disease was stable. Due to the
absence of a suitable sibling donor and the urgency to perform the transplantation while maintaining
CR, allo-HSCT using UCB was pursued. Following myeloablative conditioning (MAC) by CY/TBI
(cyclophosphamide and total body irradiation [12Gy/6Fr]), UCBT was performed with one unit (total
nucleated cells: 2.16x107 cells/kg, CD34-positive cells: 1.30x10° cells/kg). Mild pre-engraftment
immune reactions (PIR) were observed around day 7 post-transplantation. Successful engraftment
was confirmed with the neutrophil count exceeding 500 cells/mm? on day 15 (WBC>1000 cells/mm?
on day 16, reticulocyte>10% on day 30, platelet>5x10*mm?® on day 40). The patient had acute GVHD
(overall grade II) in the skin (stage 3) and intestinal tract (stage 1), which were controlled with
immunosuppressive drugs (prednisolone and tacrolimus), and chronic GVHD was not observed.
Nearly four years have passed without recurrence of MF, and GVHD is well controlled. The patient

continues to be in good overall health (Figure 2 j,k).



Discussion and Conclusions

Advanced MF has a poor prognosis, even with various treatments, including systemic
chemotherapies. Allo-HSCT is emerging as a curative option;!? however, it is challenging to apply
allo-HSCT to patients with advanced MF since most patients are elderly, making it difficult to find
HLA-matched related donors. Conversely, UCBT does not require strict HLA matching, facilitating
donor availability. However, the small number of cells limits its application to adults, and case reports

on this topic are scarce.

There is no clear difference in the outcome of allo-HSCT between MF and acute myeloid leukemia
(AML).!-> Moreover, outcomes of allo-HSCT for hematologic malignancies have been reported to
be less dependent on the stem cell source (related or unrelated BM, PB, or UCB),* although there
are some differences based on the type of malignancy. However, the outcome of UCBT for MF has
been regrettably poor based on reported cases. The first successful case of UCBT for MF was reported
in 2009.% In this case, UCBT was performed after a failed allo-HSCT with reduced-intensity
conditioning (RIC) from an unrelated donor. However, the patient relapsed and developed a duodenal
ulcer due to EB virus-associated lymphoproliferative disease. Consequently, tacrolimus given for
GVHD prophylaxis was discontinued, and the recurrence of MF spontaneously improved, which was
likely not due to UBCT but to a graft-versus-lymphoma (GVL) effect. Seven other cases of UCBT in
patients with MF have been reported, four of which resulted in death,’ while the others experienced
recurrence!? or survived (no detailed description)!'! (Table 1). Additionally, there is a case report of
successful UCBT in another type of CTCL (primary cutaneous CDS8-positive aggressive
epidermotropic cytotoxic T-cell lymphoma [PCAE-CTL]),'? but the observation period was short,

about one year.

A previous report suggested that RIC has shown better results than MAC when performing allo-HSCT
for patients with MF.! Therefore, RIC should be considered to reduce patient burden. However,
previously reported MF cases treated with UCBT followed by RIC have resulted in relapse or
death,®” while in AML cases, even with RIC, the outcomes are comparable.’ One reason may be
that MF is derived from skin-resident effector memory T cell (Tem), which is distinct from other
lymphomas. Indeed, Clark ef al. reported that the therapeutic response to alemtuzumab was different
in Tem-derived MF and central memory T cell (Tcwm)-derived Sézary syndrome, a similar but distinct
type of cutaneous lymphoma.'> Alemtuzumab depletes all circulating Tcm, both benign and
malignant, traveling between the blood and skin, while a diverse Tem population persists in the skin.

This might also apply to the result of ablative regimens. RIC might potentially leave residual



neoplastic skin-homing T cells, thereby increasing the risk of recurrence, especially since Tem-derived

MF show a strong affinity for the skin.

Additionally, our case received mogamulizumab, a CCR4 antibody that may have suppressed
regulatory T cells, which play an important role in the maintenance of immune tolerance after
transplantation and activated cytotoxic T cells. Mogamulizumab has been reported to be significantly
involved in the development of severe GVHD and increase the risk of GVHD-related mortality,
making it advisable to avoid its use prior to transplantation.'* In our case, the acute GVHD (grade IT)
that developed was fortunately clinically controllable. However, it is possible that if RIC had been
performed instead of MAC, the residual host cytotoxic T cells activated by mogamulizumab would
have rejected the few HSCs in the UBC. This might be true for UCBT, where the number of
transplanted cells is lower than that in allo-HSCT using other cell sources. Even without the
administration of mogamulizumab, this likely necessitates intensive MAC for successfully

maintaining CR with UCBT.

Furthermore, outcome-related factors have also been reported to involve disease status at the time of
transplantation.! In our case, CR was achieved with remission induction therapy using BV-CHP,
which may be one of the major factors, unlike in other reported cases. Overall, even with allo-HSCT,
outcomes may differ depending on treatment options, ablative regimen before transplantation, and

the type of lymphoma, particularly the cutaneous-derived types.

Nevertheless, HSCT remains a valid therapeutic option for advanced MF, and UCB serves as an
important cell source for elderly CTCL patients who have difficulty finding related donors. There are
still few case reports, with most originating from Japan, reflecting UCB’s limited application in other
ethnicities with larger body sizes. Future research needs to gather and analyze worldwide cases of
UCBT for CTCL, including MF, to determine optimal conditions and effectiveness, encompassing

both successful outcomes and failures.
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Figure 1. Clinical and pathological findings. (a) Hyperpigmented scaly polymorphic macules were
spread over the whole body. (b) H&E staining and (c) immunostaining of CD4 antigen of skin
specimen. Atypical CD4-positive T cells infiltrated into the dermis, showing epidermotropism (up:
low magnification [x40]; bottom: high magnification [*x200]). (d) The skin lesions had disappeared

by bexarotene and NB-UVB irradiation, and temporary remission could be maintained for about two

years.




Figure 2. Clinical course leading to UCBT and post-transplantation. (a) A rigid nodule appeared on
his head and rapidly enlarged. (b, c) The neoplastic T cells were CCR4-positive, which provided the
basis for administration of mogamulizumab, but it was ineffective. (d) The other nodules and plaques
appeared on his trunk. (¢) PET-CT showed the enlargement of deep internal cervical and axillary
lymph nodes. (f, g) Cervical LN biopsy relieved the infiltration of neoplastic T cells (f: low
magnification [x40]; g: high magnification [x200]). (h, i) Neoplastic T cells in LN were positive

against CD30 (h: low magnification [x40]; i: high magnification [*x200]). (j) A complete remission
was achieved after UCBT. (k) PET-CT did not show lymphadenopathy.




Case

Age/

Sex

35/M

26/F

50/M

24/F

28/F

Diagnosis

MF

MF

MF

MF

MF

Stage

stage
1B
(T3N2
MOBO)

stage
v

stage
IVA2
(T3N3
MOBO)

stage
A
(T2N1
MOBO)

stage
A
(T2N1
MOBO)

Pathological
findings

CD3* CD4*
CD8" bcl2*
CD30" CCR4*
MIB1:50%

not described

CD4*

CD3* CD4*

not described

Extra-skin
lesions

lymphadenopathy

lymphadenopathy,
bone marrow
invasion

lymphadenopathy,
pleural effusion

lymphadenopathy

lymphadenopathy,
lung metastasis

Therapies before
transplantation

topical steroid,
NB-UVB,
Bexarotene,
Mogamulizumab

biweekly CHOP,
low-dose
chemotherapy,
allo-HSCTwith
reduced-intensity
conditioning

excision of
tumors, topical
steroid, PUVA,
IFNy

topical steroid,
PUVA, IFNy

topical steroid,
PUVA, electron
beam, CHOP

Duration
of disease
until
transplant
ation

8 yrs

1yrsand 2
ms

9yrs

7 yrs and 6
ms

not
described

Table 1. Literature review of reported cases of cutaneous T-cell lymphomas treated with UCBT.

Remission-
induction
therapies
(result)

CHORP (failed),
BV-CHP (CR)

cladribine and
etoposide
(failed)

THP-COP,
electron beam,
ESHAP
(failed)

THP-COP,
electron beam
(relapsed)

THP-COP
(PR)

Ablative
regimen

CY/TBI

CY/TBI

reduced-
intensity
(CHASE,
hyperCVAD,
TBI)

reduced-
intensity
(CHASE,
hyperCVAD,
TBI)

CY/TBI

UCB unit

2.16x107
7 cells/kg
(CD34*:
1.3x10"5
cells’kg)

2.29%x107
7 cells/kg

not
describe
d

not
describe
d

3.71x10"
7 cells/kg

Complications

PIR, aGVHD(II)

not described

not described

skin eruption

not described

Outcome

CR (3yrs &
10ms)

CR by GVL
after stopping
immunosuppre
ssive agents
due to relapse
of MF (23ms)
dead:
pneumonia
due to
engraftment
failure (day 23)
dead: relapse
of MF and
cerebral
hemorrhage
due to
anticoagulant-
related side-
effects 23
days after 2nd
allo-HSCT
dead: CMV
ventriculoence
phalitis

after 2 times
failed and 3rd
UCBT

Ref.

ours



34/F

48/F

43/M

16/M

folliculotrop
ic
MF

MF

Ichthyosifo
rm
MF

PCAE-CTL

stage
IVB
(T3N3
M1BO0)

stage
v

with
large
cell
transfor
mation

stage
IVB
(T2N3
M1B1)

stage
v

CD3* CD4*
CD7- CD8&

CD3- CD4*
CDT

CD3* CD4*
CD8* CD20
(CD4/CD8
double
positive)
CD2* CD3*
CD4- CD8*
CD5* CD7*
CD30 CD56
TIA-1*
Granzyme B*

lymphadenopathy,
pleural effusion,
lung metastasis

lymphadenopathy,
lung metastasis

lymphadenopathy,
cardiac
involvement

cerebral infiltration

not described

not described

gemcitabine
(cardiac
dysfunction did
not improve.)

methotrexate

not
described

10 yrs

not
described

not
described

EPOCH
(failed)

CHOP, CHOP
with etoposide,
ICE (PR)

not described

whole-brain
irradiation,
EPOCH (PR)

CY/TBI (lung
complication
s)

reduced-
intensity
(fludarabine,
melphalan,
TBI)

fludarabine,
TBI, cytoxan

not
described

CY/TBI,
cytarabine

2.32x107
7 cells/kg
(CD34+:
0.7x10%5
cells/kg)

one unit

not
describe
d

CD34*:
1.5%x10"5
cells/kg

aGVHD

aGVHD

not described

HHV-6

encephalopathy

dead: relapse
of MF (18ms)

alive, but
relapse of MF
despite 100%
donor
chimerism in
bone marrow

alive, but no
detailed
description

CR (1yrs)

EPOCH, etoposide, prednisolone, vincristine, cyclophosphamide, doxorubicin, THP-COP, doxorubicin hydrochloride, vincristine sulfate,
cyclophosphamide, prednisolone
cyclophosphamide, vincristine, doxorubicin, dexamethasone; ICE, ifosfamide, carboplatin, etoposide; CY, cyclophosphamide; TBI, total body

irradiation.

sodium succinate;

CHASE,

cyclophosphamide,

cytarabine,

etoposide,

dexamethasone;

hyper-CVAD,

10

11

12



