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ABSTRACT

Introduction: Chlormethine gel is a skin-di-
rected therapy recommended for patients with
early-stage mycosis fungoides (MF) cutaneous
T cell lymphoma.
Methods: Herein, we present three cases of
patients with stage IB–IIB MF who were treated
with chlormethine gel and concomitant
therapies.
Results: All patients responded well to treat-
ment with chlormethine gel; complete respon-
ses were observed with improvements in
Modified Severity-Weighted Assessment Tool
scores and severity of lesions; one patient
reported an improvement in quality of life.
While adverse events did occur after treatment
initiation, they were skin related and could be
effectively managed through reductions in
treatment frequency and the addition of emol-
lients and topical steroids.
Conclusion: The cases presented here illustrate
that chlormethine gel is an effective and safe
treatment option for patients with MF who had
received prior therapies that had proved inef-
fective. Chlormethine gel could be combined

with other skin-directed or systemic therapies
for optimal benefit. Incidences of dermatitis
were seen to be successfully managed and
quality of life benefits were also reported.

Keywords: Chlormethine gel; Clinical
management; Contact dermatitis; Cutaneous
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Key Summary Points

The data presented provide real-world
evidence on the management of mycosis
fungoides (MF) in daily clinical practice
through the application of chlormethine
gel.

Patients with stage I–IIB MF who had
varying treatment histories achieved
complete responses after treatment with
chlormethine gel.

Skin-related adverse events (AEs) were
successfully managed through the use of
topical emollients and steroids.

The occurrence of skin-related AEs did not
impact the decision to remain on
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DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.14248736.

INTRODUCTION

Mycosis fungoides (MF) is the most common
form of cutaneous T cell lymphoma (CTCL). It
is typically characterized by the infiltration of
malignant T cells into the skin [1, 2] and can
present with persistent patches and plaques [1],
which cause symptoms such as pruritus, pain,
and skin irritation. Early-stage disease follows
an indolent course [3] and there are no curative
options. Therapeutic strategies are aimed at
local treatment of lesions, prevention of disease
progression, and maintaining quality of life.
However, despite treatment, patients may live
with highly symptomatic lesions that result in
pain and itching for years to decades. This can
severely affect their quality of life and interfere
with daily functioning and ability to work, as
well as cause psychological distress [4].

For early-stage disease (IA–IIA), international
guidelines recommend that patients are treated
using skin-directed therapies [5–7]. A number of
options are available including topical corti-
costeroids, phototherapy, and bexarotene,
although not all are approved for MF and there
is a lack of clear consensual treatment algo-
rithms. Treatment choice is often influenced by
a patient’s preference and the anticipation of
certain side effects, which often manifest as
cutaneous reactions, such as skin irritation and
contact dermatitis [8].

Chlormethine (CL; also known as mechlor-
ethamine) is a skin-directed therapy recom-
mended as a first-line treatment option for adult
patients with MF [5–7]. CL was first developed
in aqueous and compounded ointment formu-
lations [9, 10] but these were found to present
patients with challenges regarding the prepara-
tion and application of the treatment. More
recently, a topical CL 0.016% w/w gel formula-
tion (equivalent to 0.02% chlormethine HCl)

was developed specifically for the treatment of
patients with MF. The gel has several advan-
tages over the aqueous and ointment formula-
tions. It is stable, nongreasy, and quick drying,
and these properties allow it to be conveniently
administered at home, which may encourage
treatment compliance. While cutaneous reac-
tions such as contact dermatitis may be seen
following CL gel treatment, these can be effec-
tively managed through treatment adjustments
and the use of emollients or corticosteroids,
depending on the patient’s needs [11].

CL gel was approved in the USA in 2013 for
the topical treatment of stage IA and IB MF in
patients who have received prior skin-directed
therapy, on the basis of results from the 201
registration study (NCT00168064) and 202
extension study [12–15]. Following this, CL gel
was also approved in Israel in 2016 for the same
indication, and in the EU in 2017 for treatment
of any-stage adult patients [16]. In the pivotal
201 study, the efficacy of CL gel was shown to
be noninferior to equal-strength CL ointment
[13]. In addition, the response rates for the
Composite Assessment of Index Lesion Severity
(77% for gel, 59% for ointment) and Modified
Severity-Weighted Assessment Tool (mSWAT;
63% for gel, 56% for ointment) appeared to be
higher with CL gel compared with ointment.
The mSWAT is a method for skin scoring that is
used for patients with MF; it assesses the body
surface area (BSA) of each lesion type in 12 dif-
ferent areas of the body. A score is then calcu-
lated by multiplying the BSA of the lesion types
by a weighting factor (patch = 1, plaque = 2,
and tumor = 4) [17]).

Herein, we report a case series of patients
with MF, in which we describe each patient’s
diagnosis, treatment history, and how they
were treated in the clinic. Our intention was to
use our real-world practical experience to pro-
vide guidance to dermatologists on the man-
agement of patients with MF, to illustrate the
effectiveness of CL gel in treating patients with
MF, and document management strategies for
emergent cutaneous side effects. To best convey
this information, we report our experience as
three different case studies. All patients pro-
vided written informed consent for their cases
to be described and their photos to be used.
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CASE 1

The first case was a 70-year-old woman who had
a 10-year history of skin lesions. The patient was
diagnosed in 2014 with initial stage IB
(T2bN0M0B0) folliculotropic MF and an
mSWAT score of 32. While the patient had
stable disease, she had lost complete response
(CR) after several prior lines of therapy; a sche-
matic of her treatment history is shown in
Fig. 1a. The patient was first treated with pso-
ralen and ultraviolet A in combination with
clobetasol, which initially resulted in a CR.
However, after 15 months the patient experi-
enced a relapse, and treatment with 25 mg aci-
tretin was initiated. The patient achieved a CR
from the first month, but by mid-2015 had
progressed to stage IIB (T3N0M0B0) MF and
presented with multiple facial tumors and fol-
licular infiltrated plaques on the body, with an
mSWAT score of 30. Following a month of total
skin electron beam therapy, a CR was observed
and interferon-a (IFNa) treatment was initiated.
After the first month of IFNa, the patient
achieved a partial response (PR), the facial
tumors improved, and the mSWAT decreased to
14. The patient relapsed after 22 months, pre-
senting with persistent and new facial plaques
and tumors, with an mSWAT of 36. Low-dose
methotrexate was added to the treatment regi-
men and a PR was once again observed. After
13 months of methotrexate treatment, the
patient discontinued because of the emergence
of adverse events (AEs). A month later, after
3 years of treatment, IFNa was also discontin-
ued because of issues with reimbursement and
treatment fatigue.

In August 2019, just over a month after IFNa
was stopped, the patient had an mSWAT score
of 14 and was initiated on once-daily applica-
tion of CL gel to lesions on the neck, cheek, and
occipital areas. A response was observed in
week 2, with some clearance of facial lesions,
and the mSWAT score reduced to 11.6.
Although the patient reported a ‘‘stinging’’
sensation after each daily application, this only
lasted for approximately 10 min. Subsequently,
CL gel was also applied to the body lesions. In
October 2019, acute dermatitis was diagnosed

with itching on body lesions that were present
on the patient’s buttocks and thighs. The dose
of CL gel was reduced to once every other day in
response to the dermatitis, and concomitant
treatment with clobetasol was initiated. The
dermatitis was effectively managed, and the
patient was happy to continue CL gel treatment
on the body patches and plaques. The mSWAT
score increased to 19.5 by the end of November
2019, so 180 lg or 0.5 mL weekly pegylated
IFNa was added to the treatment regimen. By
February 2020, the mSWAT score had decreased
to 3.25, and decreased further still to 2.5 in
September 2020. After 6–12 months of combi-
nation treatment with CL gel, clobetasol, and
pegylated IFNa, a clear improvement in the
patches and plaques was observed compared
with the situation prior to treatment (Fig. 1b).
The dermatitis was effectively managed using
only topical emollients. Treatment with CL gel,
clobetasol, and pegylated IFNa is currently
ongoing and the patient is happy to continue
applying the gel once daily. As of October 2020,
the mSWAT was 2.5.

CASE 2

The second case documents a 55-year-old man
who had progressive skin disease that was
resistant to previous therapies. Lesions were
initially observed in 2012 but the patient was
not diagnosed until 2017, when it was con-
firmed that he had stage IB (T2bN0M0B0) fol-
liculotropic MF with an mSWAT score of 36.
Treatment with a CL compound was initiated; a
PR was observed within 3 weeks, with an
mSWAT of 30, although the patient subse-
quently progressed (Fig. 2a). In May 2018,
treatment with IFNa 2B was initiated and the
patient had a PR with the mSWAT score
decreasing to 18 within 16 weeks. After
8 months of treatment, the mSWAT score star-
ted to fluctuate between 18 and 6; clobetasol
was added to the treatment regimen and resul-
ted in short-term improvement. Clobetasol was
discontinued in September 2019 and the
patient received daily application of CL gel to
persistent patches and plaques located on the
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Fig. 1 Case 1—treatment history (a) and patient photos
taken before and after treatment with CL gel, clobetasol,
and pegylated IFNa (b). CL chlormethine, CR complete
response, D day, IFNa interferon-a, mSWAT Modified
Severity-Weighted Assessment Tool, MTX methotrexate,

Peg pegylated, PR partial response, PUVA psoralen and
ultraviolet A, Q every, TSEB total skin electron beam
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trunk and arms, forearms, and thighs, with
concomitant IFNa 2B.

After 2 months on this regimen, the mSWAT
had decreased to 15.45, with a further reduction
to 4 in December. The patient continued to
improve, with an mSWAT score of 2 reported in
March 2020 and the lesions almost gone. In
August, the patient had achieved a near CR with
a further reduction of mSWAT to 0.8 (Fig. 2b).
Erythema was observed in the first month of
treatment, but this was managed with emol-
lients and no itching occurred. Skin hyperpig-
mentation occurred after 6 months of
treatment. Treatment is ongoing and the
mSWAT score remains at 0.8. In addition, the
patient is happy and has reported better quality
of life; this was assessed by the three-dimen-
sional, dermatology-specific, health-related
quality of life Skindex-29 score questionnaire
[18–21], which the patient completed at least
two or three times a year on his visits to the
clinic.

CASE 3

The third case concerns a 66-year-old man who
had a 5-year history of skin lesions. He pre-
sented with multiple tumors on the neck,
anterior trunk, and forearms, as well as infil-
trated plaques on the trunk and extremities.
The patient was diagnosed in 2018 with initial
stage IIB (T3N0M0B0) folliculotropic MF with
an mSWAT score of 36. The first-line therapy for
this patient was IFNa 2B plus clobetasol
(Fig. 3a). A PR was observed and within
3 months, the mSWAT had decreased to 6. After
receiving IFNa 2B for 9 months, the treatment
was discontinued because of issues with reim-
bursement. The patient was subsequently trea-
ted with low-dose methotrexate for 3 months,
but no response was observed, and the patient
had progressive disease. By the end of August

2019, the mSWAT was 5.9 and in September
treatment with CL gel once daily and pegylated
IFNa 2A (180 lg) was initiated. After 3 months
of this regimen, a PR was observed and the
mSWAT score had decreased to 1.08. After a
further 3 months of treatment the patient
achieved a CR with an mSWAT of 0.45. The
response continued and by July 2020, the
mSWAT was 0. Skin irritation was experienced
in the first month of CL gel treatment but was
effectively managed through the use of topical
steroids, reducing the application frequency of
CL gel to once every 3 days, and ensuring the
patient was adequately hydrated (Fig. 3b). Skin
hyperpigmentation was observed after
6 months of treatment. As of September 2020,
the patient still had a CR, with an mSWAT score
of 0, and continues to apply CL gel once a week
concurrent with daily pegylated IFNa 2A and
emollients.

DISCUSSION

Herein, we describe three patients with different
stages of MF, each of whom benefited from CL
gel treatment after either having no response or
losing response to prior therapies. Each patient
had clear improvements in their skin lesions
and mSWAT scores after initiating CL gel
treatment. One patient with stage IIB MF
achieved a CR with an mSWAT of 0.

All patients used CL gel in combination with
other therapies. While the pivotal 201 study
showed the efficacy of CL gel monotherapy
[13], in daily clinical practice the gel is often
used as part of a combinatorial regimen. The
prospective, observational PROVe study inves-
tigated the use of CL gel in real-life practice in
the USA [22]. In total, 78% of patients used
other skin-directed therapies in combination
with CL gel and 30% of patients used con-
comitant systemic therapies. The most common
skin-directed and systemic therapies were topi-
cal corticosteroids (60%) and oral bexarotene
(16%), respectively. Furthermore, a report from
the Jefferson Multi-Disciplinary Cutaneous
Lymphoma Clinic also indicated that CL gel is
generally used in combination with other ther-
apies, including class 1 topical steroids,

bFig. 2 Case 2—treatment history (a) and patient photos
taken before and after treatment with CL gel and IFNa 2B
(b). CL chlormethine, IFNa 2B interferon-a 2B, mSWAT
Modified Severity-Weighted Assessment Tool, PD pro-
gressive disease, PR partial response
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narrowband ultraviolet B, psoralen and ultravi-
olet A, imiquimod, and pimecrolimus [23]. In
all three cases presented here, CL gel was com-
bined with IFNa treatment. IFNa in combina-
tion with skin-directed therapies is a
recommended treatment option for patients
with more-advanced stages of disease [6]. To our
knowledge, no real-world data on the use of CL
gel in combination with IFNa have been pub-
lished. A recently published study, which ana-
lyzed serum samples from the 201 and 202
studies, investigated whether CL gel was sys-
temically absorbed when applied to the skin.
Results indicated no evidence of systemic
absorption in any samples taken for up to
6 months after treatment initiation. These
findings indicate that drug–drug interactions
are highly unlikely when CL gel is combined
with systemic agents such as IFNa [24]. Indeed,
the cases reported herein demonstrate the safety
and efficacy of CL gel and IFNa treatment.

While skin-related AEs were experienced by
each patient after the initiation of CL gel
treatment, they could be effectively managed by
adding topical emollients, steroids, or reducing
the CL gel dose. This is in line with published
data [11]. Appropriate management of these AEs
is critical for optimal disease management. This
allows patients to continue treatment, which is
important, as late responses to CL gel treatment
(after more than 6 months) are not uncommon
[25].

For two patients, the application frequency
of CL gel was reduced to once every 2 or 3 days,
but this reduction in application frequency did
not appear to alter the response. Similar dose
reductions were also reported in the PROVe
study, where lower treatment frequencies of CL
gel were quite common [22]. Many patients
who experience mild-to-moderate hypersensi-
tivity reactions after initiation of CL gel can

continue treatment after intervention. Even
patients who have severe skin reactions can
restart treatment at lower frequencies to test
tolerance and may be able to continue treat-
ment [11]. Moreover, there is evidence to sug-
gest that the development of cutaneous
reactions, such as contact dermatitis, does not
impact the response to CL gel [11, 26] and in
some instances has led to earlier clearance of
the lesion(s) [27].

In conclusion, our cases demonstrate the
effectiveness and tolerability of CL gel in
patients with stage IB and stage IIB MF, and
illustrate how responses may be achieved in
patients who have previously received multiple
lines of therapy with limited responses. Each of
the patients described herein was using CL gel
in combination with IFNa, thus our data indi-
cate the suitability of this combination for the
treatment of MF. The treatment-emergent AEs
were seemingly mild in nature and could be
effectively managed with the appropriate topi-
cal interventions. While the observations seen
in this case series are very interesting and it is
hoped they will aid clinical practice decisions,
results from this limited number of cases cannot
necessarily be considered representative for all
patients with MF. Clinical practice experience
has shown that CL gel is used both as a first-line
skin-directed therapy for early-stage MF-CTCL
and as an adjunctive therapy at different disease
stages, and suggests that the risks and benefits
associated with CL gel contribute to the
achievement of effective clinical responses.
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