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Abstract

Mycosis fungoides (MF) is the most prevalent form o ane ell lymphoma. TNMB
(tumor, lymph nodes, metastasis, blood) staging se nary prognostic factor,
significantly enfluencing treatment strategi 1ves of MF therapy are tailored to
each patient, focusing on achieving adequat eviate symptoms and reduce the
risk of progression. Ongoing or maintena ies with low adverse effects are preferred

Group.
In early-stage MF, SDT
refractory MF and ad
therapies, as well as 1

vhile systemic agents are required for early-stage
s, including Sezary syndrome (SS). Biological and targeted

is fungoides (MF) is the most common cutaneous T-cell lymphoma (CTLCL) and

y clinicopathologic variants of MF have been described. TNMB (tumor, lymph nodes,
etastasis, blood) staging remains the most important prognostic factor in CTCL, forming the
asis of the treatment approach. In addition to clinical stage, histological evidence of
folliculotropism and large cell transformation can be associated with a poorer prognosis,
which may warrant more aggressive treatment. The objectives of MF therapy should be
tailored to the individual patient, but frequently include achieving an adequate response in
order to reduce and control symptoms and minimise the risk of progression. Therapies with a
low incidence of adverse effects and an absence of cumulative toxicity are frequently



administered on an ongoing or maintenance basis to enhance and sustain disease control and
quality of life. ]

In CTCL, the decision to continue or modify treatment is based on clinical observations.
Relapsed disease may respond to prior therapies. Unlike other non-Hodgkin lymphomas,
treatment responses can differ across compartments (skin, blood, lymph nodes), necessitating
careful consideration in advanced-stage patients. The treatment of MF/ Sezary syndrome (SS)
necessitates a multidisciplinary approach involving dermatology, hematology, medical
oncology, and radiation oncology. In patients with early-stage disease, skin-directed
treatments (SDT) may be an effective option. However, patients with early-stage refracto

MF or advanced MF and SS may require treatment with systemic agents. In this case,
biological or targeted therapies such as extracorporeal photochemotherapy, interferon
bexarotene, histone deacetylase (HDAC) inhibitors are employed as monotherapy
combination with SDT. Immunosuppressive therapies, either as monotherapy .
prelatrexate and methotrexate (MTX), gemcitabine, liposomal doxorubicin) Qr' 10n
with other chemotherapeutics, are employed in refractory or rapidly progtessi

resistant or progressive course should be enrolled in clinicalytri ¢ of the
disease.!?]
This review will offer an overview of the treatment optiongfa
analysis of the mechanisms of action, efficacy and side eft

2.Methods
Treatment algorithms were based on the internatio ines for the treatment of MF,
namely the European Organisation for Res catment of Cancer (EORTC), 2023 [1];

the National Comprehensive Cancer Networ
Association of Dermatologists and U.K.
UKCLG), 2018.81 The common and di
to detailed analysis and summary i
The text includes information o
from the U.S. Food and Dru
(EMA). While not current
of treatment for clinico
3.Results

An accurate diagnosi
selecting the op
conventional s
stem cel ple
patients(With pr
objectiveof tre

sion 3.2024 [2]; and the British
phoma Group guidelines (BAD-

ects of these guidelines have been subjected
tate treatment planning.

atments mentioned have received approval
on (FDA) and the European Medicines Agency

e guidelines, this review also addresses the nuances
variants and specific patient populations.

ppropriate staging of MF/SS patients are fundamental aspects in
tic approach. MF and SS are both treatable, yet not curable with
therapy. The aforementioned principle does not apply to allogeneic
(alloSCT) in cases of advanced disease and to a small number of
nged remission following SDT in localised early stages, where the primary
ent is to achieve a cure.

MEF/SS should be conducted in a stepwise and stage-adapted manner, with a
us on the maintenance of quality of life. In the absence of larger randomised

ed by various national and international groups can provide valuable assistance in this
ext. In general, the NCCN guideline encompass a broader treatment spectrum,
corporating therapies that have shown benefits in small case series. In contrast, the EORTC
guideline focus on therapies that are approved in Europe and have more definitive evidence of
efficacy.

In the EORTC guidelines, it is recommended that second-line options be reserved for patients
who are refractory (showing no or only minimal response to treatment and experiencing
progression during therapy) or who have contraindications to first-line treatment. In cases of



relapse after a successful first-line treatment, patients should not be considered refractory, and
therapy can typically be reinitiated. The individual choice of appropriate therapy may vary
based on clinical presentation and treatment availability (Table 1).!!]

The British Association of Dermatologists and U.K. Cutaneous Lymphoma Group (BAD-
UKCLG) guidelines recommend the establishment of supranetwork multidisciplinary teams
(MDTs) that include dermatologists, clinical oncologists, hemato-oncologists,
dermatopathologists, and hematopathologists. All patients with early-stage MF refractory to
SDT and late-stage MF and SS should be reviewed by supranetwork MDTs to agree a
management plan and provide the opportunity for consideration in appropriate clinical tri
Additionally, the MDT is responsible for overseeing patients requiring specialized treatm
such as TSEB, ECP and stem cell transplantation (Figure 1).!

3.1.Watch and wait (Expectant policy)

Patients with stage [A disease have a low risk of progression and a life expect

comparable to that of the general population. Therefore, the ‘watch and wai o

remains a valid option for these patients, particularly those classified as atches
tialpas some
patients with

patients will eventually progress; over a 10 -year perlod appr0x1mate
early-stage dlsease experlence progresswn (1] Expectant po has been

3.2.Skin-directed treatment

SDT are the recommended first-line intervention in the ea
used in combination with systemic options in adva gontrol symptoms such as
pain and pruritus and improve skin tumor burden.

3.2.1.Topical therapies

Topical therapies have demonstrated some ¢ le for patches and thin plaques;
however, the paucity of well-controlled ins the quality of evidence. A
significant proportion of the topical the t been granted a licence for use in MF.
Topical corticosteroids, nitrogen mustar ical retinoids, topical carmustine, imiquimod,
and topical calcineurin inhibitorgfe n detail under topical therapies. However,

e (a potent, competitive, reversible, and orally

active purine nucleoside p
guidelines.

eatment of MF due to their accessibility, ease of application and
8. However, the efficacy of these agents in MF remains inconclusively

primary therapeutic modality in approximately 200 patients with patch and
stage MF, and documented overall response rates (ORR) exceeding 90% in

edations for the use of topical corticosteroids (maximum dosage of 50 g/week for two
ecutive weeks, with careful application in sensitive areas such as the face, axilla, and
oin), applying them without regard to the total dose and using occlusion in intertriginous
areas, as well as in widespread body lesions, is an effective treatment for early-stage MF. It is
noteworthy that cutaneous side effects (such as purpura, atrophy, and striae) that would
necessitate the discontinuation of treatment are rare. Furthermore, they suggest that
individuals using high-dose topical corticosteroids for an extended period do not routinely
need to be tested for adrenal insufficiency unless significant clinical findings are present.



In a recent single-center retrospective study, Kartan et al.l’] confirmed the efficacy and safety
of topical clobetasol propionate monotherapy in 37 MF patients, demonstrating a high
response rate (81%) in early-stage MF (stages IA/IB).

All three guidelines recommend the use of topical corticosteroids in the treatment of MF.
3.2.1.2. Topical chlormethine/mechlorethamine (nitrogen mustard)

Mechlorethamine is an alkylating agent that impedes the processes of DNA replication and
RNA transcription by forming cross-links in DNA strands, which ultimately results in
apoptosis. There are solution, ointment and gel formulations. In a randomized, controlled,
multicenter trial involving 260 patients, the gel preparation demonstrated non-inferiority tg
the ointment, with response rates of 58.5% (gel) and 47.7% (ointment).[®]
The 0.016% gel preparation was approved by the FDA in 2013 for the topical treatme
stage IA and IB MF in patients who have received prior SDT. Subsequently, in 20
EMA granted it a broader indication for the topical treatment of MF in adult p
The product should be applied once daily to all affected areas of the skin. F
disease application to the whole body is possible and safe. No evidence fo

recommend the use of topical mechlorethamine in the trea
3.2.1.3. Topical retinoids

Bexarotene is a retinoid X receptor (RXR) agonist.
FDA for topical treatment of cutaneous lesions in g
have refractory or persistent disease after o
therapies.

In the phase I-II trial involving 67 patie h tage MF, the ORR was 63% with 21%
complete response (CR) and the estimated medid@n response duration from the start of therapy
was 99 weeks. Patients who had not recéived prior therapy for MF demonstrated a higher
response rate (75%) compared tg ' previously undergone topical treatments
(67%).1
In a phase III multicenter y 1 50 patients with early-stage refractory MF treated
with topical bexaroten , the ORR was 44%, with a complete remission rate of §%.
The most common ad@€rse e (AEs) likely associated with the drug included mild to
moderate irritant d i pruritus, pain (primarily burning at the application site), and skin
disorders (suc on and excorlatlon) (10]

A case report des
intralesi
topical

ith TCL (stage IA and IB) who
ho have not tolerated other

gel, resulting in complete remission by the fifth month. This suggests that
be an effective option for localized early-stage folliculotropic MF, even in
systemic therapies.!'!)

gel is not licensed in Europe. Thus, the current EORTC guideline does not include

ene, another topical retinoid, exerts anti-proliferative and anti-inflammatory effects on

thedskin by binding to retinoic acid receptors (RAR)-B and RAR-y. The efficacy and safety of
zarotene 0.1% topical gel/cream have been demonstrated in two small trials involving

patients with early patch or plaque MF lesions.!'!3] Nevertheless, these results have not been

followed up and the product has been discontinued in Europe, and not included as a treatment

option in the current EORTC guideline.

3.2.1.4. Topical carmustine (BCNU)

Carmustine is an alkylating agent that forms cross-links in DNA, leading to apoptosis.



Topical carmustine has been demonstrated to be an efficacious treatment for early-stage MF,
with high response rates of 92% and 64% observed in patients with T1 and T2 disease,
respectively, at 36 months. However, greater absorption increases the risk of bone marrow
suppression, thereby rendering the utilisation of topical carmustine in maintenance therapy
inadvisable. In contrast, the incidence of irritant contact dermatitis is lower (10%) compared
to topical mechlorethamine.!'¥] Topical carmustine has been recommended by the NCCN
(category 2B) guideline, but it is not included in the EORTC guideline.

3.2.1.5. Topical imiquimod

The toll-like receptor agonist imiquimod induces the production of local interferon (IFN)-
tumor necrosis factor-a, interleukin (IL)-1, and IL-6, and suppresses the anti-apoptotic B

a CR rate of 45% and a partial response rate of 35% in 20 patients with stage
treated with 5% imiquimod. The duration of topical imiquimod use among
from 3 weeks to 7 months, employing dlfferent protocols 1nc1ud1ng app.

the side effects were primarily localized to the skin, commonly inclu d
local irritation, ulceration, and pruritus.

Topical 1m1qu1mod is recommended under the SDT sectlo
patients with limited or localized skin involvement. A
UKCLG guidelines include brief statements in cas @ s suggesting potential benefit of
imiquimod in MF treatment.

3.2.1.6. Topical calcineurin inhibitors
In a phase II multicenter study of 39 pati
(1% cream) resulted in an ORR of 56%

IA-IIA MF, topical pimecrolimus
ne CR§ 21 partial responses). It was well tolerated
i tinued treatment due to drug-related

toxicity.l'®! There is only one ca
the treatment of MF.!'” The suid€lines suggest that TCI may be considered as a
steroid-sparing treatment in i i
early-stage MF.?! In co
promising, they shou
made regardlng the

C guidelines acknowledge that while the results are
eted with caution, and no recommendation can currently be

s 1n early-stages. While some retrospective studies have indicated that

d with superior outcomes and longer relapse-free intervals.?%, other studies
UVB is as efficacious as PUVA for the management of early-stage MF. [2!
ese modalities have not been compared in randomized clinical trials.

r laser in the treatment of MF. However, only PUVA and nbUVB were considered in

thedEORTC guideline, since only these therapies have a sufficient body of evidence together
ith broad accessibility is available.[!]

3.2.2.1. Psoralen—ultraviolet A photochemotherapy

A substantial body of evidence, derived from extensive, non-randomised and retrospective

case studies, has demonstrated that PUVA is an effective treatment option for patients with

early-stage disease, with high rates of CR .I’]



A retrospective study of long-term outcomes following complete remission from PUVA
monotherapy reported that 30-50 % of patients exhibited a durable remission (10-year
disease-free survival), but maintenance PUVA was given to almost all responding patients.
One third of the patients showed chronic photodamage and secondary skin cancers.?]
The potential risks and benefits of phototherapy should be carefully considered in patients
with a history of immunosuppressive medication use, basal cell carcinoma, squamous cell
carcinoma, or melanoma.!?!
In cases where clinical necessity arises, a combination of phototherapy with systemic
treatments (most commonly retinoids or interferon o) may be considered.!!

study assessmg the efficacy of PUVA and low-dose IFN-a-2a combmatlon therapy i in 6

resulting in an ORR of 60.3%. The authors reported that the CR was 51gn1ﬁcantly
early-stage patients. However, despite achieving CR, 80% of the patients exp
and no significant difference in disease-free survival was observed between
advanced stages.[*]

The combination of PUVA and acitretin has been demonstrated to res

The PUVA and bexarotene combination has also been de
response rates and durations to those observed with PUV :
The results of a prospective cohort study indicate thatsme
future relapse.!?¢! For maintenance PUVA, the riskg}
The pivotal inquiries pertaining to the impa: PC
specific survival remain unresolved.P!
3.2.2.2. Ultraviolet B phototherapy
In the BAD-UKCLG guideline, the autheors assefted that both nbUVB and broadband UVB
(bbUVB) phototherapy can result in hi R rates, with a greater likelihood of responses in
i we EORTC guideline does not recommend
bbUVB due to its disadvantages €ox | to nbUVB.!
NbUVB has antiproliferati atory, and immunosuppressive properties. Some
studies have demonstr. is as efficacious as PUVA for the management of
early-stage MF, as pr tioned. Additionally, a pediatric case series revealed high

eigh the benefits.
e to progression and disease-

esents several significant advantages, including a lower risk of
ability for use in pregnant women and children, absence of

dies, as recently reviewed by Hooper et al. CR was achieved in 67.3%, partial
onse in 13.5%, and no response in 3.8% of all included cases. The mean number of

eatments in this analysis was 9.5, indicating that serial PDT is likely necessary for the
successful treatment of MF. 28]
Further trials are necessary to optimise PDT protocols in relation to lesion type, thickness, and
location. Moreover, PDT is not a viable option for the treatment of large areas of the body
surface or total skin exposure. Consequently, the EORTC and NCCN guidelines currently
cannot recommend the use of PDT for the treatment of MF.



3.2.4. Radiation Therapy
MF is a highly radiosensitive malignancy, and localised radiotherapy represents an efficacious
treatment option for patients at all stages of the disease. Photons as well as electrons can be
used, and doses may range from 0.7 to 35 Gy 1],

Local Radiation therapy (RT) alone (without adjuvant therapy) has an ORR of 97% to 100%
for unilesional or stage TA MF.[%?°]

In a study comprising 31 patients with MF, the CR rate was 30% when low-dose RT (4 Gy in
2 fractions) was employed, whereas increasing the dose to 8 Gy in two fractions yielded a C
rate of 92%. Patients who did not respond to low-dose RT were re-treated with 20 Gy in ej
fractions. The study also concluded that applying higher radiation doses during disease
progression is safe and feasible. 3%

The optimal management of individual plaque and tumor lesions is with external &
radiotherapy (EBRT), typically administered at a dose of 8-12 Gy. An 8 Gy d

given in a single fraction, while 24-30 Gy is recommended for achieving a dura
response or for unilesional presentations. 3!

Localized, peripheral nodal disease and visceral metastases can also bg

treatment and have a good performance status, palliative la RT may be an
option.’! Combinations of RT with other SDT and systemic ible

3.2.5. Total skin electron beam therapy

Total skin electron beam therapy (TSEB) has a long histo atment of MF.
Conventional dose (30-36 Gy) or low dose (<30 Gyl cither alone or in combination

with adjuvant therapy has been shown to be effecti
minimise the dose-dependent toxicity of T
anhydrosis, alopecia and xerosis, low-dose r
reported in the literature.
In a retrospective study that evaluated 10w-dosedl SEBT in 102 patients with T2 to T4 disease
(excluding those with extracutaneous invelvement), the ORRs were 98% and 97% for TSEBT
doses of 10 Gy to less than 20 0 ess than 30 Gy, respectively. The overall
survival (OS) and progression- al (PFS) rates were not significantly different
between dose groups and :
Gy).% In a prospectiv conducted in the UK, 103 patients received a low-dose TSEB
schedule of 12 Gy in i ver a 2-week period. Of these patients, 54 had stage 1B

thema, desquamation,
y) have been increasingly

disease, 33 had stage 2 had'stage III, and 4 had stage IV. The ORR was 87% (18% CR
and 69% partia e edian response duration was 11.8 months and median time to
relapse after C months. The treatment was well tolerated with lower toxicity than

higher-d
It is comimon praktice to follow TSEBT with systemic therapies such as interferon or

tain response, for patients with stage IB—IIA disease with higher skin

- Adjuvant systemic therapy may be a viable option to enhance the response
ts with tumoral stage. TSEBT may not be well tolerated in patients with

Systemic biological therapies

stemic therapies are recommended in early stage disease refractory to SDT and in advanced
stages of MF and SS. The choice of systemic therapy regimens is dependent on a number of
factors, including the clinical features of the patient (such as extent of patch or plaques, the
burden of disease in the skin, lymph nodes and blood, previous therapies, and comorbidities),
the pathological features (like presence of large cell transformation or folliculotropic MF),
and the immunohistochemical data (eg, CD30 positivity) [2]. Generally, systemic therapy



regimens that are better tolerated for longer durations, exhibit lower rates of cumulative
toxicity, and/or demonstrate higher efficacy are preferred in earlier lines of treatment. For
patients requiring chemotherapy, single agents are favored over combination chemotherapy
due to the higher toxicity profiles associated with multi-agent regimens and the short-lived
responses seen with time-limited combination therapies. Multiagent chemotherapy regimens
are generally reserved only for refractory disease to multiple prior therapies or bulky lymph
node or solid organ disease, and/or as a bridge to alloSCT.[!-]

Bexarotene, brentuximab vedotin (BV), mogamulizumab, vorinostat, romidepsin and
denileukin diftitox are approved by the FDA for the treatment of MF and SS. The efficacy,
BV and mogamulizumab compared to standard therapies has been demonstrated in phase
randomized trials (ALCANZA and MAVORIC, respectively). Bexarotene, vorinost
romidepsin, and other systemic therapies, such as pralatrexate, alemtuzumab, and
pembrolizumab, have only been assessed in phase II studies. While interferon

provide clinical benefits, they have not been evaluated in phase II studies wi the t
of modern staging for MF and SS.[?]

3.3.1. Retinoids

Bexarotene, a substrate of the RXR (thus termed a ‘rexinoid’), is the@
developed for the treatment of CTCL. In 1999, the FDA a

use in patients with advanced-stage (IIB-IVB) CTCL who h. ond to at least
one prior systemic therapy. A Japanese study assessed the bexarotene in
139 patients with MF, reporting an objective response rate . atients starting
treatment at 300 mg/m?* showed significantly higher 61.6%) compared to those

with photo(chemo)therapy, the response rat
seen in those treated with bexarotene alone. ates that higher doses of
ment efficacy for MF. Common
treatment-related AEs included hypoth .8%), hypertriglyceridemia (68.5%),
hypercholesterolemia (43.8%), and neu 1.3%). Among these, hypertriglyceridemia,
hypercholesterolemia, and neutr orted more frequently in patients starting
treatment with bexarotene at 30 2{compared to those starting at doses below 300
mg/m?.134 Laboratory monitorin riglycerides and free thyroxine (T4) is essential and
often necessitates additj anagement. Due to its favorable tolerability profile and lack of

significant cumulativ

early-stage MF w achieve adequate disease control with SDT. It is also utilized in
combination w y or ECP for early-stage disease that does not respond
sufficiently to t therapy, as well as for patients with advanced-stage disease.[!
RAR ag itretin and isotretinoin, have proven effective in treating early-stage

ort of 35 patients with early-stage MF, acitretin and isotretinoin yielded
0%, respectively, though the CR rates were low at 4% and 8%,
“Stde-effect profiles were as previously reported for retinoids (most notably
ity, dryness of skin and mucous membranes, hyperlipidemia).l*> Only moderate

e offen used in combination with other treatments or for maintenance therapy. !l

2. Interferon-alpha
terferon-alpha (IFN-a) exerts an immunomodulatory effect by activating CD8 + T
lymphocytes and natural killer cells, while suppressing the production of Th2 cytokines from
malignant T lymphocytes. IFN enhances cytotoxic effects by increasing MHC class 1
molecule expression on lymphocytes and inhibiting excessive production of IL-5, thereby
reducing eosinophil proliferation. IFN gained prominence as a treatment modality for CTCL
in 1984 and has since been incorporated into CTCL treatment guidelines worldwide.*®]



Numerous relatively small, nonrandomized studies of IFN-a have been conducted in
pretreated patients with MF/SS across all stages, utilizing variable dosing schedules (3-9
megaunits, three to seven times weekly). ORR >50% and CR rates >20% have been reported.
Response rates are higher in the early stages and with increased doses of IFN.B7]

A prospective, randomised study evaluated the efficacy of IFN combined with PUVA versus
IFN combined with retinoids in patients with stage I or Il CTCL. The combination of IFN
with PUVA resulted in significantly higher CR rates in this patient population (70% vs.
38%).138

Both previously available formulations of recombinant IFN (IFN-a 2a and IFN-a 2b) hav
been withdrawn from the market since 2019. Given the essential role of IFN-a in the
treatment of MF and S8, it is imperative that the withdrawn preparations be replace

sole remaining available pharmacological variant, namely pegylated IFN-a 2a (pe a)
[1].

The safety, tolerability, and efficacy of peg-IFN-a 2a were prospectively ev
etal.3% in an open- -label, mult1center dose-escalation study involving patig

tolerated, with the most common AEs being fatigue, acute
hepatotoxicity. Dose reductions or withholding due to AEs
n=4 for 270 pg, and n=0 for 360 pg). Response rates (co
from 50% to 66%, with no clear dose-response relationsh
3.3.3. Targeted immunotherapy

3.3.1. Brentuximab vedotin

BV is an antibody-drug conjugate consistin
monomethyl auristatin E, a microtubule-dis a hich is released upon
internalization into CD30-expressing tu tandard therapeutic regimen is an
intravenous infusion of 1.8 mg/kg eve ks for 16 cycles, or until unacceptable
toxicity or disease progression occ

CDB0 IgG1 antibody linked to

bel, randomized phase 3 ALCANZA trial, BV
has been approved in Europe and US he treatment of adult patients with CD30 + CTCL

stage IB MF.[*!l The final analysis confirmed that BV
asting at least four months (ORR4: 55% vs. 13%), as well as

4 months), and reduced patient-reported symptom burden

otene in patients with CD30-positive MF. Peripheral neuropathy

, reported in 44 patients (69%).[4%]
In the A D30 positivity was defined as CD30 expression in >10% of total
lymphoid cells i\at least one skin biopsy. The results of an exploratory analysis showed that
BV in higher ORR4 and improved PFS in patients with >10% CD30 expression,
ge cell transformation status.[**] When addressing the practical challenge of
itable patients for BV treatment, it is important to recognize that the cut-off value

or bexarotene in patien
significantly improv eO
median PFS (17 month

nificant responses can be observed even at lower positivity levels. Furthermore, CD30
ession can vary within the same individual. A retrospective analysis of 135 biopsy
ecimens from 95 patients with MF evaluated CD30 expression through
immunohistochemistry. The authors found that CD30 was detectable in 90% of samples, with
>10% positivity in 60%. Additionally, in patients with multiple biopsies, considerable
variability in CD30 expression was noted, particularly in samples taken at different time
points. The authors conclude that examining multiple tissue samples enhances the evaluation



of CD30 expression status in MF, potentially reducing the risk of inappropriate treatment
assignment.[*4!

3.3.3.2. Mogamulizumab

Mogamulizumab is a humanized monoclonal antibody that targets CCR4, a chemokine
receptor expressed on T cells and involved in cell trafficking of lymphocytes to skin. 4]

It received FDA and EMA approval in 2018 for relapsed/refractory MF and SS.

The safety and efficacy of mogamulizumab were demonstrated in a large open-label,
randomized, controlled phase 3 (MAVORIC) trial, involving 372 patients (204 with MF and
168 with SS). Patients were randomly assigned to receive either mogamulizumab (n=186)
vorinostat (n=186). The trial showed a PFS of 7.7 months for mogamulizumab compared
3.1 months for vorinostat, with an ORR of 28% for mogamulizumab and 4.8% for ve
The most cornmon drug related AEs were infusion-related reactions, drug rash, diz
fatigue.[*] Post-hoc analyses assessing the efficacy of mogamulizumab based
burden indicated that blood involvement correlated with improved ORRs, P

next treatment (TTNT) for patients receiving mogamulizumab. The ORR % and 37%
for patients with B1 and B2 blood involvement, respectively, compare ‘ ose with
B0 blood involvement. The median PFS was 11 months for B2 and & for B1, while it

was only 5 months for patients with BO involvement. The s for patients
with B2 involvement, compared to 12 months for B1 and 7 m ~Additionally,
mogamulizumab was linked to rapid and sustained reducti D4+ CD26+=cell counts and
CD4:CDS ratios across all blood involvement categories.
The most common AE leadlng to the discontinuationgefmogas mab was drug-induced
skin eruptions, which can mimic MF/SS. However @ lizumab-associated skin rash may
serve as a potential marker for tumor respo @ ed that skin biopsies be
performed, including appropriate immunohi ains and clonality assessments, in

ion in pa iencing these skin eruptions. %

Alemtuzumab is a humanized recombin onoclonal antibody targeting CD52

It demonstrates significant clini i patients with previously treated advanced MF
and SS, showing a higher O pdtients with erythroderma or SS compared to those with
advanced MF. However, it atedéwith myelotoxicities and infectious complications.
Subcutaneous administgati f reduced-dose alemtuzumab (3—15 mg) over a shorter duration
proved equally effecti er infectious complications in SS patients °!l. Although
alemtuzumab is ng.lon ommercially available, it can still be accessed for compassionate
use in patients other hematologic malignancies !

3.3.3.4. Otherin

dies, have transformed the treatment landscape for metastatic melanoma
ancers, by inducing durable responses in a significant proportion of
nageable immune-mediated toxicity. [ In a phase II trial, pembrolizumab, an
ckpoint inhibitor, demonstrated durable responses in both MF and SS, achieving
of 38% with a median duration of response not reached at a median follow-up of 58
» Notably, pembrolizumab was associated with a skin flare reaction, which occurred
usively in patients with SS and correlated with high PD-1 expression on Sézary cells; this
action must be differentiated from disease progression. [°%]
KIR3DL2, a member of the KIR family of natural killer cell Ig-like receptors, has been found
to be aberrantly expressed in tumur cells of most patients with SS and other CTCL. In
addition to its use in diagnosis, follow-up and as a prognostic biomarker, targeting KIR3DL?2
with [PH4102, a therapeutic monoclonal antibody, was reported to be safe and clinically
active in a first-in-human phase 1 study in CTCL. A confirmed global overall response was



achieved in 16 (36-4%) of 44 patients, and of those, 15 responses were observed in 35
patients with SS (43%). 53! A subsequent, multi-cohort, and multi-center phase II study
(TELLOMAK), evaluating the clinical activity and safety of [IPH4102 alone or in
combination with chemotherapy in patients with advanced T cell lymphoma is ongoing. [!!
3.3.4. Histone Deacetylase Inhibitors

(HDAC) inhibitors enhance the acetylation of histones and non-histone proteins, enfluencing
gene transcription and leading to cell-cycle arrest and apoptosis.

Vorinostat was the first HDAC inhibitor approved by the FDA in 2006 for treating
progressive, persistent, or recurrent MF/SS. In the initial phase IIB registration study, 400

of oral vorinostat demonstrated an ORR of 30%.°* Long-term evaluation of patients on Q
vorinostat for over two years indicates its safety and tolerability in those with heavi

Romidepsin, another HDAC inhibitor, has shown chmcal efficacy across all
compartments in treating MF/SS. The median duratlon of Tesponse for patie

for erythroderma, 32% for blood involvement, and 27% fo
administering romidepsin, it is essential to monitor for QTc p
used with antiemetics that can also affect QTc. Romidepsiy
treatment for patients with SS exhibiting a high burden o
None of the HDAC inhibitors have received authorizati
included in the EORTC guidelines.
3.3.5. Denileukin Diftitox
Denileukin diftitox is a recombinant human toxin fusion protein targeting the
IL-2 receptor (CD25). It was initially ap i S for relapsed/refractory CTCL, but

A reformulated version was ass
refractory MF/SS, predormn t e IB-IIA (n=25) or stage IIB (n=24) disease. The
response of 6.5 months. Higher ORRs were
observed in stage IIB p compared to stage [A-ITA (37%) and stage III (20%).
There was no correla CD2S5 expression and treatment efficacy. Skin disease
burden decreased in 84 evaluable patients (54 out of 64). Treatment-related AEs mainly
i leak syndrome, infusion-related reactions, visual impairment,
o cumulative toxicity observed. [¥7-8]

ommended in the NCCN guideline as a preferred systemic therapy
ralized tumor disease) and as a useful option in certain circumstances for
ed stage IIB, and stage III disease. [/

ed, advanced, or refractory MF and SS. In a phase Il EORTC multicenter trial
ivelving 49 patients with relapsed/refractory advanced MF after at least two prior systemic

erapies, the drug achieved an ORR of 41% (with 6% CRs) and a median duration of
response and median time to progression of 6 months and 7 months, respectively. It was well
tolerated, with no grade 3 or 4 hematologic toxicities; the most common grade 3 or 4 adverse
effects included dermatologic toxicity (6%), constitutional symptoms (4%), gastrointestinal
issues (4%), and infections (4%). 1



Another real-life cohort study of 36 patients (34 with MF and 2 with SS) further confirmed
the efficacy of doxorubicin, particularly in patients with tumor stage disease.!*"!

3.3.6.2. Gemcitabine

Gemcitabine, another cytostatic drug, is an effective treatment option for patients with heavily
pretreated advanced-stage MF and SS. In a retrospective observational study involving 25
patients with advanced MF and SS, long-term follow-up over 15 years revealed estimated OS,
PFS, and disease-free survival rates of 47%, 9%, and 40%, respectively.[®!]

A single-center study of 14 heavily pretreated patients (12 with MF and 2 with SS) showed
ORR of 57%, with a median time to next treatment of 12 months.!%?! Moreover, retrospecti
studies have shown favorable clinical outcomes with low-dose gemcitabine (1000 mg ev

15 days), accompanied by tolerable and manageable adverse effects.[%]
3.3.6.3. Other chemotherapeutic agents

Other chemotherapeutic agents included in the EORTC recommendations are
and MTX. Recommended doses of MTX range from 5 to 25 mg once weekl
is used in SS in combination with low dose prednisone. Prolonged exposute i

with high efficacy in the treatment of SS, the use of chlorambucil is
patients and resource-poor settings.!!]

MF and SS, pralatrexate was administered at doses ranging 0 30 mg/m? weekly for 2
of 3 weeks or 3 of 4 weeks, resulting in an ORR of 44
patients receiving the recommended dose of 15 mg
the ORR was 45% (with 3% CR). The mo
only grade 4 AE was leukopenia (3%). (¢4
In the subgroup of patients with transfo d in the PROPEL trial, pralatrexate at
30 mg/m? yielded an objective response of 25%gper independent central review and 58% per
investigator assessment, with median P nd QS rates of 5 months and 13 months,
respectively.[6>]

3.3.7. Extracorporeal Phot
Extracorporeal Photopheresis (E immunomodulating procedure that has been
available for the treat TCL since 1987. The procedure is administered over two
consecutive days anddypicall eated every four weeks, though it can be done more
frequently for patien a high blood-tumor burden. Responses to ECP may take up to six

months to man and thetapy should continue until there is a loss of response. ]

ECP can be saf % d alone or in combination with other systemic (e.g., [IFN-a, retinoids)
and skin editherapies. [0

In a meta-analysis of over 400 patients with MF and SS, ECP as a monotherapy achieved a
combineddORR of 55.7% across all stages of CTCL, with a 17.6% CR rate.[®”]

e tudy involving 50 patients with MF reported an ORR of 42% (21 out of 50),
jan time to response of 11 months (ranging from 3 to 48 months). The OS was 72

? ckly for 3 weeks in a 4-week cycle,
agrade 3 AE was mucositis (17%); the

ge disease (69 months; p=.077). The authors concluded that the low incidence of side
ts, along with the improved OS observed in combination therapy, makes ECP a viable

eatment option for MF. (8] There may be an emerging role for ECP in early-stage MF;

however, the available data is limited, and current guidelines do not provide recommendations

in this regard. [1-6%]

The degree of blood involvement, CD4/CD8 ratio, and levels of circulating CD3+ CD8+ cells

or CD4(+)CD7(-) lymphocytes have been identified as predictors of clinical response to ECP.

[70.71VECP is particularly well-suited as a systemic therapy for patients with or at risk of blood



involvement (B1 or B2), including those with erythrodermic stage III MF or stage IVA with
SS. However, there is currently no strong evidence to suggest that one combination therapy is
superior to another or to ECP alone. [!!

3.3.8. Hematopoietic stem cell transplantation (HSCT)

Autologous stem cell transplantation has been abandoned in MF/SS due to invariable
occurrence of relapse in all patients, despite associated toxicity. On the other hand, alloSCT is
the only option in MF/SS with curative intention in patients with advanced disease.
Allogeneic transplant is successful in part because of the graft-versus-lymphoma effect of th
donor graft, but this benefit must be carefully balanced against the potential risks associat
with chronic graft-versus-host disease (GVHD). A significant concern following allogene
transplant is the potential for disease relapse. While some patients can be treated suge
with donor lymphocyte infusion, this can also result in severe GVHD.[*]

In a single-center retrospective study of 19 patients with advanced MF/SS wh
AHSCT (the majority of whom had progressive disease prior to the transpla
mortality was observed to be 35.9% at one year and 26.9% at three years.a

In a systematic review and meta-analysis focusing on allo
involving 266 patients were analyzed. Reduced-intensity 3
were most commonly used, accounting for 76% of
stem cells were the preferred graft source in 78% ¢
and the PFS rate was 36%. The pooled rela
rate of 19%. The findings indicate that allo-

e pooled OS rate was 59%,
7%, with a non-relapse mortality
promising OS and PFS rates;
common cause of treatment failure.
1o-SCT before the onset of resistant disease
rapies to mitigate relapse rates.[”>]

dvanced MF/SS 99 patients were enrolled,
go0ing non-allogeneic therapy (patients without a

, was PFS with a significant benefit for the alloSCT
group (median PFS of ths after alloSCT versus 3.0 months in the matched control
group). At the time o median OS was 26.9 months in controls and not reached in
the alloSCT group ere more common in the alloSCT group, with infections

f tudy concluded that alloSCT significantly improves PFS for
dvanced-stage MF or SS who achieve remission before

Future strategies should focus on admi
and incorporating post-transplant maint
In a prospective, controlled trial

apse or progression. For treatments to be deemed appropriate for maintenance, they should
ffective, palliative, available, and simple to administer. Furthermore, they must have an
cellent safety profile and exert minimal impact on the patient’s quality of life.l”]
The EORTC guidelines list several agents that can be used for maintenance therapy after
remission in MF and SS. These include topical corticosteroids, topical chlormethine, nbUVB,
PUVA, ECP, IFN-a, low-dose methotrexate, and oral retinoids. [!]



Currently, there is a paucity of evidence-based guidelines for the maintenance therapy in
CTCL. The question of how an initial remission or stable disease can be maintained
represents one of the most significant challenges in the management of CTCL. [7¢]

In practice, maintenance therapy often involves tapering the treatment that induced remission
(such as phototherapy, retinoids, IFN-a, or ECP) or introducing a maintenance agent after
achieving remission with a method that has dose-limiting toxicity, such as TSEB or systemic
chemotherapy.””! Overall, there is still no definitive evidence guiding the indications and
selection of maintenance therapy in MF/SS. The EORTC guidelines recommend maintenanc
therapy for patients with a clinical stage of > IB (T2b) who are at high risk of relapse and/,
progression, following careful consideration and counseling.!!! In contrast, the NCCN
guidelines suggest that all patients (stage IA-IV) who experience clinical benefits o e
shown a response to primary treatment should be considered for maintenance therap

tapering of their treatment regimens to enhance the duration of their response.

3.5. Supportive Care

3.5.1. Management of Pruritus

Pruritus affects a large proportion of patients (nearly 90%) with CTC antly
more severe in late- than in early-stage disease and in SS than in MF.

The treatment of pruritus involves optimizing both SDT andysystemic t . Daily use of
moisturizers and emollients is beneficial for maintaining and"protecting the'skin barrier. In
early-stage disease, topical steroids can effectively managg disease and associated

pruritus.[”) First-line options include H1 antihistamines ot
setting, aprepitant, mirtazapine, or selective serotonia (8
considered.®!- 81 If pruritus does not resolve with @ ts, treatment with naltrexone may
be an option. 2]

3.5.2. Prevention and Treatment of Infecti
Bacteremia/sepsis and bacterial pneumopi
to infections in a retrospective cohort s
preventive measures can be imple

ified as the primary causes of death due
ients with MF and SS. 84 Several

ize infectious complications, including

g bleach baths or soaks, avoiding central
lines, and employing prophylac ifocin in cases of Staphylococcus aureus colonization.

f MF extend beyond the conventional form and include
iculotropic, erythrodermic, granulomatous, poikilodermic,
hypopigmentec ymented, pagetoid reticulosis, pigmented purpura-like,
bullous/y, la )
ichthyosiform, invisible forms. 83 According to the latest WHO classification of
0 mphomas, only three MF variants are officially recognized as distinct entities

i entations, clinical behaviors, and treatment responses compared to classical
ecognized variants are folliculotropic MF, pagetoid reticulosis (localized
olopp type), and granulomatous slack skin syndrome (GSSS). [#¢]
ent, there are no guidelines that have been specifically designed for the treatment of

icopathological MF variants. However, information from the literature is summarised

low in order to provide guidance for clinicians.

4.1. Folliculotropic MF (FMF)
(FMF) is the most common non-classical MF variant in adults. In the absence of specific
guidelines, a considerable number of treatments are employed in clinical practice with
variable results. Phototherapy, in all its forms, particularly PUVA, appears to demonstrate the
greatest initial therapeutic efficacy. In a study analyzing the treatment outcomes of 203 FMF




patients, topical steroids and UVB or PUVA phototherapy for early-stage FMF showed high
efficacy, achieving an ORR of 83% (28% CR) for topical steroids and 83% and 88% for UVB
and PUVA, respectively. Local RT, TSEBT and PUVA combined with RT were more effective
in patients with advanced-stage FMF resulting in an ORRs of 100% (63% CR), 100% (59%
CR) and 75% (5% CR), respectively.l¥7 Despite their widespread use, retinoids appear to be
relatively ineffective when used as a single therapy, particularly acitretin. Combination
treatment with phototherapy seems to be advisable. 38 Patients with generalized FMF should
initially be considered for single-agent systemic therapies before switching to multi-agent
chemotherapy.!

4.2. Pagetoid Reticulosis

Pagetoid reticulosis is characterised by an indolent clinical behaviour. However, re
and relapses are common, occurring either at the original site or at a separate site.
minimal propensity for dissemination or extracutaneous involvement. The tre
include TCS, topical nitrogen mustard, PUVA, nbUVB, RT, and surgery. [3°]
4.3. Granulomatous Slack Skin Syndrome (GSSS)

illidepend

entirely on the stage. Treatment options include topical nitrogen mus , retinoids,
RT, systemic steroids, IFN-a, chemotherapy, and some comabinati s{'The surgical
excision of the redundant skin for esthetic and functional impt high relapse rate.

though the 5-year disease-specific survival of GSSS is close its association with
lymphoproliferative disorders necessitates lifelong
4.4. Hypopigmented MF
It is typically more prevalent in younger individua h
prognosis than other types of MF. The lesio dt
to TCS, TCI, nitrogen mustard or photot
widespread lesions at diagnosis or sho
initial treatment regimen may be consid
4.5. Bullous MF
Bullous/vesicular MF primarily s élderly individuals and is characterized by the
appearance of flaccid or te u ch can develop on normal skin or within typical MF
lesions. The presence ofsbullous lesions in MF is associated with an aggressive course and
poor prognosis, as maftality in one year of development of bullous lesions approaches
50% in reported ca I

ker skin types and has a better
t for a long time but respond well
s where patients present with

apid reeent progression, the addition of IFN to the
[90

F)
The impact of tous inflammation on the prognosis of cutaneous lymphoma remains
i > have been both favorable and unfavorable outcomes documented. In

s included TCS, imiquimod, systemic retinoids, single-agent chemotherapy
disease-specific 5-year survival rate of 66% was identified for GMF. 3]

sis, indicating that GMF is an aggressive form of MF. P4

reatment in Special Patient Populations

ere are currently no guidelines that have been specifically designed for the treatment of MF
in special patient populations. However, a table has been prepared which summarises the
treatment considerations for pregnant women, pediatric and geriatric cases, and patients with
renal or hepatic failure (see Table 2).

5.1. Pediatric cases



In contrast to adults, the majority of children with MF present with non-classic variants of the
disease, which include hypopigmented, hyperpigmented, and folliculotropic forms.
In a review of 248 patients with pediatric MF phototherapy represents the most common
treatment modality. Despite the increased overall response and durability of treatment for
patients receiving PUVA in comparison with UVB therapy, nbUVB is commonly regarded as
the primary treatment modality for pediatric MF due to a more favorable side effect profile.?!
The British Phototherapy Group does not recommend the use of oral psoralen in children
under the age of 10, given the difficulty in ensuring adequate eye protection. [*°]
TCS were frequently combined with phototherapy. Other topical agents, such as retinoids
nitrogen mustard, imiquimod and TCI were occasionally employed in pediatric patients.
retinoids and methotrexate, as well as combinations of systemic therapies with SDTs e
been applied as advanced treatment in a small number of patients and have show
efficacy. In selecting an appropriate therapy for pediatric patients, it is of parangou
importance to consider the risk-benefit ratio.”7!

it negatively
ME. [%8]

5.2. Pregnancy
The impact of pregnancy on MF is controversial, with some reports s
ique ethical
etus. The ethical

enfluences the disease’s progression 871, while others indicate no eff
Treatment options for a pregnant patient diagnosed with mali

While uncomplicated pregnancies and healthy births can @ g treatment for early-

C IF carry heightened risks
for the fetus. Effects of radiation on the fetus depe gestational age and include increased
risk of congenital malformations and future‘@hiddhé r. Chemotherapy may increase
the risk of teratogenesis, spontaneous aborti itdl malformations, and fetal death.
nd mitotic inhibitors). [*°]

A pregnancy categories (A, B, C, D and X)

cytotoxic agents (alkylating agents, anti
The data on fetal risk are based on the s
and are presented in Table 2.

5.3. Organ transplant recipi
A rare complication of tra
lymphoproliferative di
those arising from T-

e development of post-transplant

TLD). Most cases are reported to originate from B cells, while
re less common. The incidence of PTLD varies depending
ith multiorgan/intestinal transplants being the most common. [1%

approac

immunosuppressive drugs. In addition, patients with classical MF are frequently treated with

such as topical corticosteroids or PUVA. Systemic retinoids are also preferred due to
munosuppressive effects. 191 The safety and efficacy of pegylated IFN

ve not been established in patients with organ transplants. As with other alpha

tions and Future Research Needs
y of the recommendations for treatment of MF/SS are based on relatively low quality

idence. The majority of studies have fewer than 50 participants, none evaluated expectant
management as a control, and few assessed quality of life. In addition, when assessing
treatment efficacy, it remains difficult to identify and record measures of therapeutic success
that accurately reflect benefit to the patient. The paucity of participants in existing studies on
this rare disease presents a significant challenge to conducting research on a diverse and
individualised range of treatment options. In order for effective research to be conducted in



the future, it is essential that standardised measures of disease response, clearly defined
meaningful endpoints and uniformly reported prognostic markers are in place. [1%]
CONCLUSION

The most recent evidence-based recommendations for the treatment of MF and SS have been
collated from international guidelines. Generally, patients with early-stage disease should
undergo SDT as their initial treatment. In the event of a relapse, they should receive additional
courses of the same SDT or consider alternative options. Systemic therapy should mainly be
considered for patients with advanced stages and refractory cutaneous disease. At present,
there is no established treatment for refractory disease that can consistently produce relia
durable remissions or curative results. It is recommended that all patients with refractory
disease participate in multicenter clinical trials. Furthermore, maintaining quality o

should be a primary objective of therapeutic strategies and should be evaluated in

trials along with response rates.

References
1. Latzka, J., et al., EORTC consensus recommendations for the t
fungoides/Sézary syndrome - Update 2023. Eur J Cancer, 2023. 195: 7
2. Network, N.C.C. Primary Cutaneous Lymphomas.

Lymphoma Group guidelines for the management of primé neous lymphomas 2018. Br
J Dermatol, 2019. 180(3): p. 496-526.
4. Zackheim, H.S., Treatment of patch-stage 5is fungoides with topical
corticosteroids. Dermatol Ther, 2003. 16(4
5. Kartan, S., et al., Response to topical icost monotherapy in mycosis
fungoides. ] Am Acad Dermatol, 2021.
6. Lessin, S.R., et al., Topical che
results of a randomized, controlled, mu
mechlorethamine, 0.02%, gel in

7. Querfeld, C., etal., L
Patients with Mycosis Fu
141(6): p. 1601-1604.¢
8. Alexander-Savi

in cutaneous T-cell lymphoma: positive

ial testing the efficacy and safety of a novel
es. JAMA Dermatol, 2013. 149(1): p. 25-32.
temic Absorption of Topical Mechlorethamine Gel in
de us T-Cell Lymphoma. J Invest Dermatol, 2021.

t al., Randomized Mechlorethamine/Chlormethine Induced
AS) Establishes Benefit of Topical Triamcinolone 0.1%
osis Fungoides. Dermatol Ther (Heidelb), 2022. 12(3): p. 643-

654.
0. B [ al., Phase I and 2 trial of bexarotene gel for skin-directed treatment
of patie taneous T-cell lymphoma. Arch Dermatol, 2002. 138(3): p. 325-32.

t al., Topical bexarotene therapy for patients with refractory or persistent

neous T-cell lymphoma: results of the phase IlI clinical trial. ] Am Acad

003. 49(5): p. 801-15.

Sanli, H., et al., Complete remission with bexarotene gel in unilesional folliculotropic

s fungoides located on the scalp. Dermatol Ther, 2022. 35(4): p. e15343.

Besner Morin, C., et al., Tazarotene 0.1% Cream as Monotherapy for Early-Stage
utaneous T-Cell Lymphoma. J Cutan Med Surg, 2016. 20(3): p. 244-8.

13.  Apisarnthanarax, N., et al., Tazarotene 0.1% gel for refractory mycosis fungoides

lesions: an open-label pilot study. ] Am Acad Dermatol, 2004. 50(4): p. 600-7.

14.  Zackheim, H.S., Topical carmustine (BCNU) in the treatment of mycosis fungoides.

Dermatol Ther, 2003. 16(4): p. 299-302.



15.  Shalabi, D., N. Vadalia, and N. Nikbakht, Revisiting Imiquimod for Treatment of
Folliculotropic Mycosis Fungoides: A Case Report and Review of the Literature. Dermatol
Ther (Heidelb), 2019. 9(4): p. 807-814.

16.  Lewis, D.J., et al., Complete resolution of mycosis fungoides tumors with imiquimod
5% cream: a case series. J Dermatolog Treat, 2017. 28(6): p. 567-569.

17.  Shipman, A.R. and J. Scarisbrick, New Treatment Options for Mycosis Fungoides.
Indian J Dermatol, 2016. 61(1): p. 119.

18.  Ortiz-Romero, P.L., et al., Activity and safety of topical pimecrolimus in patients with
early stage mycosis fungoides (PimTo-MF): a single-arm, multicentre, phase 2 trial. Lanc
Haematol, 2022. 9(6): p. e425-e433.

19.  Rallis, E., et al., Successful treatment of patch type mycosis fungoides with tg 7
ointment 0.1%. J Drugs Dermatol, 2006. 5(9): p. 906-7.

20.  Nikolaou, V., et al., Phototherapy as a first-line treatment for early-sta

fungoides: The results of a large retrospective analysis. Photodermatol Photditmmune
Photomed, 2018. 34(5): p. 307-313.

21.  Ponte, P, V. Serrdo, and M. Apetato, Efficacy of narrowband
patients with early-stage mycosis fungoides. J Eur Acad Dermatol Ve
716-21.
22.  Querfeld, C., et al., Long-term follow-up of patients With_early-stageleutaneous T-cell
lymphoma who achieved complete remission with psorale -A monotherapy. Arch

Dermatol, 2005. 141(3): p. 305-11.
23.  Sanl, H,, et al., The efficacy of long-term psouaie dtraviolet A and low-dose
interferon-a combination therapy in mycosis fungaq terature review. Photodermatol

Photoimmunol Photomed, 2024. 40(4): p. e
24. Thomsen, K., et al., Retinoids plus P
plaque stage. A report from the Scandin
Venereol, 1989. 69(6): p. 536-8.
25.  Whittaker, S., et al., Efficacy an ety of bexarotene combined with psoralen-
ultraviolet A (PUVA) compared tment alone in stage IB-1IA mycosis
fungoides: final results from utaneous Lymphoma Task Force phase 11
randomized clinical trial
26. Sanchez, M.A.,
stage mycosis fungoi
J Dermatol, 2011, 50(9):

and PUVA in mycosis fungoides,
ungoides Group. Acta Derm

maintenance therapy necessary in patients with early-
ion of a treatment guideline over a 28-month follow-up. Int

217. ., eta ical presentation, immunopathology, and treatment of juvenile-
onset mycosis fungoides: a case series of 34 patients. J] Am Acad Dermatol, 2014. 71(6): p.
1117-26.

28. , L. Hatch, and L. Seminario-Vidal, Photodynamic therapy of mycosis

7549-552.
inno, R., et al., Localized conventional radiotherapy in the treatment of Mycosis
ides: our experience in 100 patients. J Eur Acad Dermatol Venereol, 2014. 28(8): p.

Neelis, K.J., et al., Low-dose palliative radiotherapy for cutaneous B- and T-cell
mphomas. Int ] Radiat Oncol Biol Phys, 2009. 74(1): p. 154-8.

31.  Thomas, T.O., et al., Outcome of patients treated with a single-fraction dose of

palliative radiation for cutaneous T-cell lymphoma. Int J Radiat Oncol Biol Phys, 2013.

85(3): p. 747-53.

32.  Harrison, C., et al., Revisiting low-dose total skin electron beam therapy in mycosis

fungoides. Int J Radiat Oncol Biol Phys, 2011. 81(4): p. e651-7.



33, Morris, S., et al., The Results of Low-Dose Total Skin Electron Beam Radiation
Therapy (TSEB) in Patients With Mycosis Fungoides From the UK Cutaneous Lymphoma
Group. Int J Radiat Oncol Biol Phys, 2017. 99(3): p. 627-633.

34.  Hamada, T, et al., Safety and efficacy of bexarotene for Japanese patients with
cutaneous T-cell lymphoma: Real-world experience from post-marketing surveillance. J
Dermatol, 2022. 49(2): p. 253-262.

35.  Amitay-Laish, L., et al., Retinoic acid receptor agonist as monotherapy for early-stage
mycosis _fungoides: does it work? J Dermatolog Treat, 2019. 30(3): p. 258-263.
36. Bunn, P.A., Jr., et al., Recombinant leukocyte A interferon: an active agent in

advanced cutaneous T-cell lymphomas. Ann Intern Med, 1984. 101(4): p. 484-7.

37.  Olsen, E.A., Interferon in the treatment of cutaneous T-cell ymphoma. Derma
2003.16(4): p. 311-21.

38. Stadler, R., et al., Prospective randomized multicenter clinical trial on Use
interferon -2a plus acitretin versus interferon -2a plus PUVA in patients witheutaneotisyl
lymphoma stages I and II. Blood, 1998. 92(10): p. 3578-81.

39.  Schiller, M., et al., Dose-escalation study evaluating pegylated
patients with cutaneous T-cell lymphoma. J Eur Acad Dermatol Vene
1841-1847.
40. Scarisbrick, J.J., Brentuximab vedotin therapy for CD ti taneous T-cell

41. Prmce H.M.,, et al., Brentuximab vedotm or physz 7 e in CD30-positive
cutaneous 1- cell Zymphoma (ALCANZA): an interng : ¢

42. Horwitz, S.M.,, et al., Randomized p
physician's choice in cutaneous T-cell lymp
5098-5106.
43, Kim, Y.H., et al., Response to b
expression and large cell transformgatio patients with mycosis fungoides: An
ALCANZA sub-analysis. Eur ] :p. 411-421.
44.  Mitteldorf, C., et al., [utr idual varzablllly of CD30 expression in mycosis
fungoides -implications for. diagnestic evaluation and therapy. Histopathology, 2022. 81(1): p.
55-64.
45.  Duvic, M., M€Evans, C. Wang, Mogamulizumab for the treatment of cutaneous T-
cell lymphoma: recent nces and clinical potential. Ther Adv Hematol, 2016. 7(3): p. 171-
4.
46. Kim,Y! ogamulizumab versus vorinostat in previously treated cutaneous T-
cell lymp [C): an international, open-label, randomised, controlled phase 3
trial. Lancet Ongpl, 2018. 19(9): p. 1192-1204.
47. an, RIA., et al., Efficacy and safety of mogamulizumab by patient baseline blood
*a post hoc analysis of the MAVORIC trial. J Eur Acad Dermatol Venereol,
): p. 2225-2238.
Beylot-Barry, M., et al., Impact of blood involvement on efficacy and time to response
gamulizumab in mycosis fungoides and Sézary syndrome. J Eur Acad Dermatol
reol, 2023. 37(2): p. 311-316.
de Masson, A., et al., Macrophage-derived CXCL9Y and CXCL11, T-cell skin homing,
and disease control in mogamulizumab-treated CTCL patients. Blood, 2022. 139(12): p.
1820-1832.
50. Musiek, A.C.M., et al., Dermatologic Events Associated with the Anti-CCR4 Antibody
Mogamulizumab: Characterization and Management. Dermatol Ther (Heidelb), 2022. 12(1):
p. 29-40.

vedotin versus physician's choice by CD30




51. Stewart, J.R., et al., Alemtuzumab is an effective third-line treatment versus single-
agent gemcitabine or pralatrexate for refractory Sézary syndrome: a systematic review. Eur J
Dermatol, 2018. 28(6): p. 764-774.

52.  Khodadoust, M.S., et al., Pembrolizumab in Relapsed and Refractory Mycosis
Fungoides and Sézary Syndrome: A Multicenter Phase Il Study. J Clin Oncol, 2020. 38(1): p.
20-28.

53.  Bagot, M., etal., IPH4102, a first-in-class anti-KIR3DL2 monoclonal antibody, in
patients with relapsed or refractory cutaneous T-cell lymphoma: an international, first-in-
human, open-label, phase 1 trial. Lancet Oncol, 2019. 20(8): p. 1160-1170.

54.  Olsen, E.A., et al., Phase IIb multicenter trial of vorinostat in patients with persis
progressive, or treatment refractory cutaneous T-cell lymphoma. J Clin Oncol, 2007

p. 3109-15.

55.  Duvic, M., et al., Evaluation of the long-term tolerability and clinical

vorinostat in patients with advanced cutaneous T-cell lymphoma. Clin Lym
2009. 9(6): p. 412-6.
56.  Kim, E.J., et al., Clinically significant responses achieved with
disease compartments in patients with cutaneous T-cell [ymphoma. ]
56(10): p. 2847-54.

57.  Foss, EM., et al., Efficacy and Safety of E7777 (improve ity Demiileukin diftitox
[ONTAK]) in Patients with Relapsed or Refractory Cutane [l Lymphoma: Results
from Pivotal Study 302. Blood, 2022. 140(Supplement 1) 492.

58. Prince, HM.M., et al., Safety and Tolerabili proved purity Denileukin
diftitox [ONTAK]) in Patients with Relapsed or Re 0 utaneous T-Cell Lymphoma
Results from Pivotal Study 302. Blood, 202 t 1): p. 6577-6578

59. Dummer, R., et al., Prospective inter:
pegylated liposomal doxorubicin monoc
advanced mycosis fungoides: final results from
4091-7.
60.  Falkenhain-Lépez, D., e l- perience of using pegylated liposomal
doxorubicin in primary cutaneo ellllymphomas. Clin Exp Dermatol, 2022. 47(9): p.
1712-1715.

61. Pellegrini, C., e
cell lymphoma treate
62. Weiner, D,,.¢

enter phase Il trial of intravenous
in patients with stage IIB, IVA, or IVB
C 21012. J Clin Oncol, 2012. 30(33): p.

ng-term outcome of patients with advanced-stage cutaneous T
tabine. Ann Hematol, 2014. 93(11): p. 1853-7.

icacy of single-agent chemotherapy with pegylated liposomal

in a diverse cohort of patients with recalcitrant cutaneous T-cell
,2024.190(3): p. 436-438.

., et al., Continuous low-dose gemcitabine in primary cutaneous T cell
spective study. Dermatol Ther, 2022. 35(6): p. e15482.

M., et al., Identification of an active, well-tolerated dose of pralatrexate in

Foss, F., et al., Pralatrexate is an effective treatment for relapsed or refractory
med mycosis fungoides: a subgroup efficacy analysis from the PROPEL study. Clin
phoma Myeloma Leuk, 2012. 12(4): p. 238-43.

. Knobler, R, et al., Guidelines on the use of extracorporeal photopheresis. J Eur Acad
Dermatol Venereol, 2014. 28 Suppl 1(Suppl 1): p. 1-37.
67.  Zic,J.A., The treatment of cutaneous T-cell lymphoma with photopheresis. Dermatol
Ther, 2003. 16(4): p. 337-46.
68.  Atilla, E., et al., Extracorporeal photochemotherapy in mycosis fungoides. Transfus
Clin Biol, 2017. 24(4): p. 454-457.



69.  Talpur, R, et al., Multicenter photopheresis intervention trial in early-stage mycosis
fungoides. Clin Lymphoma Myeloma Leuk, 2011. 11(2): p. 219-27.

70.  Quaglino, P., et al., Extracorporeal photopheresis for the treatment of erythrodermic
cutaneous T-cell lymphoma: a single center clinical experience with long-term follow-up data
and a brief overview of the literature. Int J Dermatol, 2013. 52(11): p. 1308-18.

71.  Stevens, S.R., et al., Circulating CD4+CD7- lymphocyte burden and rapidity of
response: predictors of outcome in the treatment of Sézary syndrome and erythrodermic
mycosis _fungoides with extracorporeal photopheresis. Arch Dermatol, 2002. 138(10): p.
1347-50.

72.  Cengiz Seval, G, et al., Allogeneic hematopoietic stem cell transplantation for he
pretreated patients with mycosis fungoides and Sezary syndrome. Dermatol Ther, 2

p. e15447.

73.  Igbal, M., et al., Efficacy of Allogeneic Hematopoietic Cell Transplant

Cutaneous T Cell Lymphoma: Results of a Systematic Review and Meta-An d
Marrow Transplant, 2020. 26(1): p. 76-82.

74. de Masson, A., et al., Allogeneic transplantation in advanced c, [l
lymphomas (CUTALLO): a propensity score matched controlled prosy dy. Lancet,
2023. 401(10392): p. 1941-1950.

75.  Trautinger, F., et al., European Organisation for Reset ent of Cancer
consensus recommendations for the treatment of mycosis fi /Sézary syndrome - Update
2017. Bur J Cancer, 2017. 77: p. 57-74.

76. Stadler, R. and J.J. Scarisbrick, Maintenance pin patients with mycosis
fungoides or Sézary syndrome: A neglected topic. 021. 142: p. 38-47

77.  Elsayad, K., et al., Low-dose total s c eam therapy plus oral bexarotene
maintenance therapy for cutaneous T-cell ly md. h Dermatol Ges, 2022. 20(3): p.
279-285.

78. Vij, A. and M. Duvic, Prevalen
lymphoma. Int J Dermatol, 2012. 51(8):
79. Meyer, N., C. Paul, and
often severe and difficult to trea
80.  Matsuda, K.M., et and pregabalin for the treatment of chronic
pruritus. ] Am Acad D . 15(3): p. 619-625.¢6.

81.  Booken, N., etfal., Or repitant in the therapy of refractory pruritus in
erythrodermic cutaueousii-cell [ymphoma. Br J Dermatol, 2011. 164(3): p. 665-7.

82. tment of chronic pruritus with the selective serotonin re-uptake
inhibitors paroxe | fluvoxamine: results of an open-labelled, two-arm proof-of-concept

and segerity of pruritus in cutaneous T cell
30-

tus in cutaneous T-cell lymphomas: frequent,
Venereol, 2010. 90(1): p. 12-7.

L., et al., Treatment of pruritus with topically applied opiate receptor
cad Dermatol, 2007. 56(6): p. 979-88.
, PI., B. Lorber, and E.C. Vonderheid, Infections complicating mycosis
d Sézary syndrome. Jama, 1992. 267(10): p. 1354-8.
Martinez-Escala, M.E., B.R. Gonzalez, and J. Guitart, Mycosis Fungoides Variants.
thol Clin, 2014. 7(2): p. 169-89.
Willemze, R., et al., The 2018 update of the WHO-EORTC classification for primary

taneous lymphomas. Blood, 2019. 133(16): p. 1703-1714.
87.  van Santen, S., et al., Recommendations for treatment in folliculotropic mycosis
fungoides: report of the Dutch Cutaneous Lymphoma Group. Br J Dermatol, 2017. 177(1): p.
223-228.
88.  Roccuzzo, G., et al., Folliculotropic Mycosis Fungoides: Current Guidance and
Experience from Clinical Practice. Clin Cosmet Investig Dermatol, 2022. 15: p. 1899-1907.

g



89. Maheswari, S.U., V. Sampath, and A. Ramesh, Granulomatous slack skin syndrome:
Report of a unique case. Indian J Dermatol Venereol Leprol, 2018. 84(2): p. 169-173.

90. Hu, Z.H., et al., Real-World Clinical Characteristics, Management, and Outcomes of
44 Paediatric Patients with Hypopigmented Mycosis Fungoides. Acta Derm Venereol, 2023.
103: p. adv6226.

91.  Ahn, C.S.,A.L. A, and O.P. Sangiieza, Mycosis fungoides: an updated review of
clinicopathologic variants. Am J Dermatopathol, 2014. 36(12): p. 933-48; quiz 949-51.

92.  Kneitz, H., E.B. Brocker, and J.C. Becker, Mycosis fungoides bullosa: a case report
and review of the literature. ] Med Case Rep, 2010. 4: p. 78.

93.  Kempf, W, et al., Granulomatous mycosis fungoides and granulomatous slack ski
multicenter study of the Cutaneous Lymphoma Histopathology Task Force Group o
European Organization For Research and Treatment of Cancer (EORTC). Arch D
2008. 144(12): p. 1609-17.

94. Motamedi, M., et al., Early Organ Metastasis in Granulomatous Myéesis Fun
A Systematic Review. Dermatology, 2024. 240(3): p. 468-473.

95. Wu, J.H., B.A. Cohen, and R.J. Sweren, Mycosis fungoides in /
Clinical features, diagnostic challenges, and advances in therapeuti
Dermatol, 2020. 37(1): p. 18-28.
96.  British Photodermatology Group guidelines for PUV?
p. 246-55.
97.  Reiter, O., et al., Paediatric mycosis fungoides - ch
outcomes with particular focus on the folliculotropi
2022.36(5): p. 671-679.
98.  Amitay-Layish, 1., et al., Early-stag 0 ngojdes, parapsoriasis en plaque, and
pregnancy. Int J Dermatol, 2007. 46(2): p. 1
99, Dalton, S.R., et al., Ethical dilem
fungoides in a pregnant patient. ] Am tol, 2012. 66(4): p. 661-3.

100. Pilkington, J., S. Shalin, an, utaneous T-Cell Lymphoma (CTCL)
Arising Post Kidney Transplant:; inical Variants in the Literature. Hematol
Rep, 2023.16(1): p. 11-21.
101.  Seckin, D., et al., P,

s, management and
Acad Dermatol Venereol,

agement of tumor-stage mycosis

solid organ transplant i ts: a multicenter European case series. Am J Transplant, 2013.
13(8): p. 2146-53.

102. Walter, T., etal.,"Rejection under alpha interferon therapy in liver transplant
recipients. Am % 007.7(1): p. 177-84.

103. Hughes
assessm
91.



British Association of Dermatologists and UK Cutaneous Lymphoma Group

Treatment options for mycosis fungoides
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Treatment options for Sézary syndrome
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phoma; ECP, extracorporeal photopheresis; IFN, interferon; MTX, methotrexate;
sprogressive disease; RIC-allo-SCT, reduced intensity allogeneic stem cell transplantation;
T, skin-directed therapy (topical steroids, ultraviolet B, psoralen—ultraviolet A, skin
1otherapy, topical nitrogen mustard); TSEB, total skin electron beam radiotherapy; WCC,
hite cell count, x 10°. TMay be used in combination. * PD, 'PD and exhausted first- and
second-line options. **Chemotherapy as recommended by the supranetwork multidisciplinary
team. ***Consider only if the patient has durable complete response. «» indicates that after
treatment, patients may respond to treatments included in earlier ‘line’ options. Patients can
move between first- and second-line options.



Table 1: EORTC recommendations according to clinical stage [1].

Recommendations for treatment of MF stages IA, IB, and IIA

First-line Second-line
Expectant policy (mainly T1a) Systemic therapies
SDT * Retinoids
* Topical corticosteroids (mainly Tla and T2a) < IFN-a
* Topical chlormethine TSEB (mainly T2b)
* nbUVB (mainly Tla and T2a) Brentuximab vedotin
« PUVA Mogamulizumab

* Localised RT (for localised MF including Low-dose MTX
pagetoid reticulosis)
Recommendations for treatment of MF stage IIB

First-line Second-line
Systemic therapies (Poly-)chemotherapy
* Retinoids Brentuximab vedoti

* [FN-a Mogamulizuma
TSEB AlloSC
Brentuximab vedotin
Mogamulizumab

Monochemotherapy (pegylated liposomal
doxorubicin, gemcitabine)

Low dose MTX

Localised RT

Recommendations for treatment of MF s

First-line

Systemic therapies onochemotherapy (gemcitabine, pegylated

* Retinoids liposomal doxorubicine)
* [FN-a Brentuximab vedotin
ECP Mogamulizumab
Brentuximab vedotin AlloSCT
Mogamulizumab
Low dose MTX
TSEB
Recommendatia ‘ ment of MF stages IVA and IVB *
Chemotherapy % bine, pegylated liposomal doxorubicine, CHOP and CHOP-like
polyche )
Radiotherapy ( B and localised)

b vedotin

mendations for treatment of SS

st-line Second-line
CP Mogamulizumab
Systemic therapies in combination with ECP or ~ Brentuximab vedotin
PUVA Alemtuzumab
* Retinoids Chemotherapy (gemcitabine, pegylated
* I[FN-a liposomal doxorubicine, CHOP and CHOP-




Chlorambucil + prednisone like polychemotherapy)
Low dose MTX AlloSCT

AlloSCT: allogeneic stem cell transplantation, CHOP: Cyclophosphamide Doxorubicin
Vincristin Prednisone, ECP: extracorporeal photopheresis, IFN-a: interferon alpha, MF:
Mycosis fungoides, MTX: Methotrexate, nbUVB: narrowband ultraviolet-B, PUVA: psorale
plus ultraviolet-A, RT: Radiotherapy, SDT: skin-directed treatment, SS: Sezary syndrome
TSEB: Total skin electron beam therapy

* For stage IV disease, no distinction is made between first- and second-line option 0
insufficient evidence to justify such separation.

Table 2: Treatment in special patient populations*. K

&



Pregnancy Pediatric Geriatric Kidney Liver
Category Use Use Failure Failure
Not assigned
(use on the NR (due to .
Potent TCS smallest area of | potential HPA Start with the
) . low end of the NS
(clobetasol cream) |skin, for the axis dosi
shortest duration | suppression) OSINg range
possible)
Cutaneous
. Category D adverse reactions
Topical . (can %afl};e fetal |ND ar_1d . . NS
mechlorethamine discontinuation
harm)
of treatment
more comm:
Tazarotene-
safety and
efficacy have
Category X been . .
Topical retiroids o established in NS NS
(contraindicated) .
patients >9
Category C
(used only if the
:l“o.plcz.ﬂ potqn‘ual be NS NS NS
imiquimod justifies t
potential
the s)
Not indicated
TCI tego for <2 years |NS NS NS
of age
ND but NS but should | NS but should
should not be not be used in | not be used in
ategory D used in NS patients with | patients with
children <12 severe renal severe hepatic
years of age impairment impairment
Contraindicated | Contraindicatec
Start with the in patients with |in patients with
Category X ND low end of the severely severely
dosing range impaired impaired liver
kidney function | function
Safety ar}d Neur.opsychlatrlc, Dose should be ‘
efficacy in cardiac, and . Hepatic
. ; reduced in .
Pegylated IFN-0 | Category C patients <5 systemic (flu- patients with function should
years old like) adverse ClLer be closely
have not been | reactions may be monitored

established

morc SEvere

<30 mL/min




Avoid the use
in patients with

Avoid the use
in patients with

Brent}l ximab Category D ND NS Severe renal moderate or
vedotin impairment severe hepatic
(CLcr <30 ) )
. 1mpairment
mL/min)
Similar
. . effectiveness but
Mogamulizumab | Not assigned ND higher risk of NS
side effects
se
adjustment is
needed for milc
hepatic
Pembrolizumab Category D ND NS impairment,
ND for
moderate or
severe
impairment
tients with | Use with
Histone end-stage renal |caution in
deacetylase Category D ND disease should |moderate to
inhibitors be treated with |severe hepatic
caution impairment
Not assigned
No human or
Denileukin diftitox | animal data ND NS NS
Use only if
clearly neéded 2
| Dosage should
be reduced in
Doxorubicin teg ND NS ND patients with
impaired
hepatic
function
t assigned but
n cause fetal
Gemcitabine harm when ND NS ND ND
administered to
a pregnant
woman
Category X for | Safety and Closely Closely
non-neoplastic | efficacy have monitor monitor
diseases like been patients with | patients with
psoriasis and established renal hepatic
Methorexate rheumatoid for treatment | ND impairment impairment for
arthritis of ALL and [CLcr <90 adverse
Not assigned for | pJIA but not mL/min] reactions
all other for other Reduce the Reduce the
conditions indications dosage or dosage or




discontinue as | discontinue as
appropriate appropriate

ALL: acute lymphoblastic leukemia; CLcr: creatinine clearance; HPA: hypothalamic-
pituitary-adrenal; IFN-a: interferon alpha; ND: no data (safety and effectiveness have not
been established); NR: not recommended; NS: Not specified; pJIA: polyarticular juvenile
idiopathic arthritis; PUVA: psoralen plus ultraviolet-A; TCI: topical calcineurin inhibitors;
TCS: topical cortocosteroids

*The data presented in the table were sourced from the FDA website (accessdata.fda.gov).
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