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SYSTEMATIC REVIEWS/META-ANALYSES

Topical treatments for early-stage
mycosis fungoides using Grading
Recommendations Assessment,
Development and Evaluation (GRADE)
criteria: A systematic review

cl

Ebba Wennberg, MD," Phillip Q. Richards, BS,” Paul A. Bain, PhD,“ Victor Huang, MD,"
London, United Kingdom, Boston, Massachussetts; and Sacramento, California

Background: Mycosis fungoides (MF) is a cutaneous lymphoma; most patients present with early, skin-
limited disease and are managed by dermatologists.

Objective: The purpose of this study was to systematically review and assess the evidence on topical
treatments for early-stage (IA, IB, ITA) MF.

Methods: We performed a literature search via MEDLINE, Embase, Web of Science, and Cochrane
databases. Grading Recommendations Assessment, Development and Evaluation (GRADE) criteria were
used to assess the certainty of the data.

Results: Two searches yielded 1252 references; 26 met the inclusion criteria and included literature on
nitrogen mustard, retinoids, corticosteroids, carmustine, fluorouracil, methotrexate-laurocapram, hex-
adecylphosphocholine, peldesine, ingenol mebutate, topical methotrexate with oxygen flow-assisted
LP3 carrier, and resiquimod. Most studies were single intervention, observational series. Nitrogen
mustard, with the most published reports, was effective with 12%-82% early-stage MF patients (total
n > 1000) achieving complete remission (CR) (low certainty evidence). Clinical CR was achieved among
10%-60% treated with topical retinoids (low certainty evidence). Two moderate-sized retrospective case
series on topical steroids had 18%-63% CR (low certainty evidence). Only single studies were available
for the other therapies.

Conclusions: For most outcomes of interest, the GRADE certainty for topical therapies for early-stage MF
was low. Further randomized controlled trials and inclusion of quality of life indicators are needed. (JAAD

Int 2021;3:26-41.)

Key words: corticosteroids; GRADE; mycosis fungoides; nitrogen mustard; retinoids; topical treatments.
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INTRODUCTION

Mycosis fungoides (MF) is an uncommon skin
lymphoma staged with the tumor-node-metastasis-
blood system.' Early-stage disease portends a

positive prognosis with patients with stage IA disease
experiencing a comparable overall survival to an
age-adjusted population, whereas those with Stage
IIB and above have an expected >50% mortality
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within 10 years.” Most patients present with skin-
only early-stage disease” and are primarily managed
by dermatologists.

Treatment for early-stage, patch/plaque disease
(eg, stages IA, IB, IIA) is primarily skin-directed
including local radiation, phototherapy, and topical
medications.” '’ Within those treatment options
for early-stage disease, few
large, randomized,
controlled  studies  exist,
which also limits conven-
tional systematic reviews
and meta-analyses."’
Topical therapies are the
most common first-line treat-
ments,'”'*"> but the choice
among topical steroids, reti-
noids, chemotherapy
creams, or combination ther-
apies may disproportionately
depend on an individual der-
matologist’s experience and
expert guidance, in addition
to practical considerations
such as cost and availability. To aid dermatologists
in interpreting the evidence available for topical
therapies for early-stage MF, we conducted a sys-
tematic review to assess the literature on their
effectiveness and adverse effects.

MATERIALS AND METHODS

This systematic review was performed according
to the Preferred Reporting Items for Systematic
reviews and Meta-Analysis statement. "’

Data sources

A search protocol was created and a literature
review conducted with help from a librarian (P.B.).
The electronic database search included MEDLINE,
Embase, Web of Science, and the Cochrane library.
Search terms included mycosis fungoides, cutaneous
T-cell lymphoma, nitrogen mustard, topical bexar-
otene, imiquimod, topical steroids, tazarotene, and
topical retinoids. The search strategy can be found in
the Supplemental Material (available online via
Mendeley at https://doi.org/10.17632/9jbmwprd33.1).

Study selection and data extraction

Covidence was used to import the references,
screen the titles and abstracts, screen the full texts,
and for data extraction. Independently, 3 authors
(E.W., PQ.R., and P.AW.) selected the included
studies based on the titles and abstracts and then
screened the full text of each article. Data extraction
was done independently by 5 authors (E.W., P.A.W.,

CAPSULE SUMMARY

» This systematic review incorporates the
Grading Recommendations Assessment,
Development, and Evaluation criteria to
assess the evidence for topical therapies
for early-stage mycosis fungoides. pants  with

» To aid dermatologists in managing early
mycosis fungoides, this article provides a as defined within each
comprehensive overview of options and
estimates of effectiveness for topical
nitrogen mustard, corticosteroids,
retinoids, and other treatments.
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P.Q.R., GEM., and S.D.S.). Studies needed to
contain information on =5 patients treated with
topical therapies only for early-stage (patch/plaque
skin-only disease), classic MF and contain =1 of our
outcomes of interest. Further details on the study
protocol can be found in the Supplemental Material
(available online via Mendeley at https://doi.org/10.
17632/9jbmwpr433.1).

Our primary outcomes of
interest were the following:
participant complete remis-
sion (CR; 100% clearance of
disease as defined within
each study); participant par-
tial remission (PR; partici-
>50%  but
<100% reduction of disease

study); investigator global
assessment (0-6 scale with
0 being complete clearance);
participants  global assess-
ment; and the mean reduc-
tion in lesion counts/surface
area of involvement from baseline to assessment
(absolute values or percentages). Secondary out-
comes of interest were changes in quality of life
(QOL) or pruritus from baseline and adverse effects
of treatment in early-stage disease.

Consensus had to be reached in the event of
conflicts (E.W., P.A.W.). In cases of missing informa-
tion and data, the study authors were contacted for
clarification. If no reply was obtained within 6 weeks
and the missing information could not be otherwise
mitigated, the study was excluded.

Quality assessment

Quuality/certainty and risk of bias were assessed in
Covidence for each study independently by 5
authors (E.W., PAW., P.Q.R.,, GEM., and S.D.S.)
according to the Cochrane risk of bias tool"” and
graded into high, low, and unknown. In case of
conflict, an author not involved in that assessment
would make the final decision.

Grading Recommendations Assessment,
Development, and Evaluation (GRADE) criteria
were used to assess the quality/certainty of the
body of evidence. Four levels of certainty are
specified in the GRADE approach. The highest
certainty rating is for randomized trials, but the
certainty of the evidence can be downgraded to
moderate, low, and very low depending on the study
design, risk of bias, result imprecision, and (in)
directness of evidence. These 4 categories (high,
moderate, low, and very low) were used as
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Abbreviations used:

5FU: topical fluorouracil

BAD: British Association of
Dermatologists

CR: complete remission

GRADE: Grading Recommendations
Assessment, Development and
Evaluation

MF: mycosis fungoides

NCCN: National Comprehensive Cancer
Network

OFA-LP3: oxygen flow-assisted LP3 carrier

PR: partial remission

RCT: randomized, controlled, blinded
trial

UK: United Kingdom

WHO-EORTC: World Health Organization-
European Organisation for Resea-
rch and Treatment of Cancer

indicators of the quality for the body of evidence and
as a basis for recommendations: strong versus con-
ditional evidence for/against.'>"”

RESULTS

The initial search was conducted on March 20,
2019, and rerun on March 31, 2020. Of 1252 total
identified references, 26 met the inclusion criteria
(Fig 1). Several studies lacked information about the
number of patients in each stage in relation to the
therapy and outcome. One study, ClinicalTrials.gov
Identifier: NCT02296164, met the inclusion criteria
but the data on some end points such as QOL and
therapeutic response rates have not yet been
published.'”

Among the 26 studies meeting our inclusion
criteria, 11 studies were on nitrogen mustard, 4 on
retinoids, 2 on corticosteroids, and 1 on each of the
following: combination nitrogen mustard and corti-
costeroids, carmustine, fluorouracil, methotrexate-
laurocapram, hexadecylphosphocholine, peldesine,
ingenol mebutate, topical methotrexate with oxygen
flow-assisted LP3 carrier (OFA-LP3), and resiquimod
(Table D).

If multiple studies were published on the same
cohort, only the latest study with information on
outcomes of interest was included. Not all studies
were composed of patients with early-stage MF
exclusively. If a study included participants with
more advanced disease, we included only the results
from patients with early-stage MF,'7%327:20:29,35,57,40

Ten open-label case series and 1 randomized,
controlled, observer-blinded study (RCT) of nitrogen
mustard were included (n = 1035, Table I1)."”*? A CR
was observed in 12%-82% of early-stage MF patients
with a durable response for 4-33 months. Seven
studies (n = 633) included results on PR with
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13%-45% of participants demonstrating PR. More
advanced MF stages/skin involvement were associ-
ated with lower CR and PR rates. Contact dermatitis
and skin carcinogenicity were the most frequently
reported adverse events. Based on GRADE, the
certainty of the evidence for nitrogen mustard was
low for the reported outcomes because most studies
were not randomized or blinded and there was a
large range of estimated effect.

For topical retinoids in early-stage MF, 2 open-
label studies of topical bexarotene (n = 117) were
included, demonstrating CR rates of 10%-21% and a
median time to response of 4.7 months. These 2
studies demonstrated PR rates of 42%-44% (Table
111).%*** Additionally, 1 small open-label pilot study
(n = 10) showed a higher CR (60%) with tazarotene
after a median of 3.8 months,”" and another small
open-label study (n = 19) showed a mean reduction
of 22% in body surface area involvement after a
mean treatment duration of 4.4 months.” The QOL
life was moderately or much improved for 75% of
participants after 16 weeks in an open-label study
(n = 50). However, the majority of patients experi-
enced cutaneous adverse events ranging from irrita-
tion and fissures to vesiculobullous rash, and for
some, systemic adverse events including low CD4
count, high glucose levels, and granulocytopenia
were noted. The certainty of the evidence for
reported outcomes using retinoids was low also
because of the lack of randomization, risk of bias,
and wide range of estimated effects.

Two retrospective case series of moderate size
(n = 110) were included in the assessment of topical
corticosteroids, which revealed CR rates of 18%-63%
for patients with stage IA and IB MF after a median of
3-9 months and PR rates of 31%-67%. Very few
adverse events were noted’”” (Table 1V). Because
of the lack of randomized, blinded studies and the
wide range of estimated effect, the certainty of
evidence for reported outcomes with the use of
topical steroids was low.

An open-label prospective study (n = 64) of
combined topical corticosteroids and mechloreth-
amine for stage IA, IB, or IITA MF met the inclusion
criteria. This study demonstrated a CR rate of 58%
and a PR rate of 8%. Adverse events were recorded
among 28% of the patients and included erythema,
severe pruritus, burning sensation, or eczematous
reaction.””

One moderately sized retrospective cohort
(n = 109) on carmustine for stage IA, IB, or IIA MF
was included, which demonstrated CR rates of 47%-
86% (Table 1). Although cutaneous side effects
such as rashes were common, there were also
systemic side effects, most notably a 3.7% rate of
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B 1252 references imported for screening
(as 1233 studies)

l

Ei 1228 studies screened

l

B 95 full-text studies assessed for eligibility

B 26 studies included
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5 duplicates removed

1133 studies irrelevant

68 studies excluded

¥ Hide reasons

12 abstract only, lack of information about stage
in relationship to therapy and outcome

12 full text, lack of information about stage in
relationship to therapy and outcome

8 does not examine efficacy outcome of interest
8 not in English/Swedish/Danish/French

7 not a study (review, commentary, duplicate or
no primary information)

6 Does not study population of interest (MF
variant, not classic type)

6 not enough patients (<5) on topical creams or
ointments alone

2 <5 patients with early (I,I1A) mycosis fungoides
2 patients <18 years old

1 Not able to have two reviewers read article
(article not in English)

1 Received other therapy prior to topical

1 Some information is duplicated within another
article

1 duplicate

1 medication no longer used and some duplicate
information with another article

1 study ongoing
0 studies awaiting classification

Fig 1. PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) diagram
of topical treatments for early-stage mycosis fungoides.

leukopenia.”” Carmustine must be compounded for
use in MF.

One small case series (n = 6) of topical fluoro-
uracil (5FU) also met the inclusion criteria. The 5FU
was applied daily to MF lesions for 3-18 months with
67% of patients achieving CR and 33% of patients
achieving PR.*

Few studies had outcome information on investi-
gator or participant global assessment distinct from
CR and PR. Several studies based their rates of CR
and PR on the investigator global assessment
score.”’?* Fewer studies addressed QOL or associ-
ated symptoms such as pruritus changes with

therapy (Tables TI-IV). More recent studies (post
2000) across therapies tended to incorporate clinical
tools such as the Composite Assessment of Index
Lesion Severity and/or Modified Severity-Weighted
Assessment Tool scores as outcome
measures.2/1,52,,“74,53,424/i

Several other studies on investigational therapies
such as hexadecylphosphocholine,” peldesine, '
ingenol mebutate, ** resiquimod,”* and combination
therapies, such as methotrexate-laurocapram™ and
methotrexate-OFA-LP3,"”  were identified and
included in the systematic review (Table D), but these
therapies are not readily available for clinical use.



Table 1. Characteristics of the included studies of topical therapies for early-stage mycosis fungoides

Author, Year
published*

Therapy

Cohort description

Treatment regimen

Treatment adverse effects

Outcome(s) of interest

Ferreira 1990'°

Foulc 2002%°

Hamminga
19827

Kim 2003°%*

Lamberg
19867

Nitrogen mustard

Nitrogen mustard

Nitrogen mustard

Nitrogen mustard

Nitrogen mustard

8 patients; Stage IA = 4,
B=21A=2

22 patients with Stage |

17 patients; Stage IA = 8,
IB=6,1IA=3

195 patients; T1 = 107,
T2 =88

Mechlorethamine applied to
the entire skin surface, with
the exception of the folds.
Patients completed 18
cycles, with a median
duration of 0.9 months of
treatment per cycle

Mechlorethamine 0.2%
diluted in 10 mL of solvent
and 50 mL of water applied
to lesions or the entire skin
surface for 1 hour, then
washed off with water

mechlorethamine
hydrochloride 10 mg in
40 mL tap water solution
applied daily over the
entire skin surface

10 to 20 mg/100 mL solution
applied to the entire skin
surface daily until complete
clinical clearance.
Treatment was continued
for 6-24 months as
maintenance therapy

Contact dermatitis,
hyperpigmentation

Allergic contact dermatitis,
irritant contact dermatitis,
mild pruritus,
pigmentation, xerosis

Hyperpigmentation, irritant
dermatitis, dry skin,
pruritus, urticaria,
telangiectasia, allergic
contact dermatitis

Irritant or allergic contact
reactions, secondary
cutaneous malignancies

88 patients; T1 = 41, T2 = 47 mechlorethamine 10 mg daily Not reported

applied to the entire skin
surface; tapered frequency
if the disease subsided

Good response (most lesions
completely remitted) in
Stage IA: 75%; Stage IB:
50%, Stage IlA: 100%

CR = 59% with a mean
treatment duration of
11.7 months

CR = 82% in early-stage
disease with 41-month
median follow-up

T1 CR = 65% at median
follow-up 73 months,
range 5-269 months; T2
CR = 34% at median
follow-up 55 months,
range 5-242 months

T1 CR = 70% after mean
21 months; T2 CR = 60%
after mean 33 months
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Lessin 2013**  Nitrogen mustard

Lindahl 2013*°  Nitrogen mustard

Ramsay 1988°°* Nitrogen mustard

Stone 2001%  Nitrogen mustard

260 total (130 in each group) Mechlorethamine 0.02% gel
patients with Stage IA, 1B, or mechlorethamine 0.02%
or lIA compounded in Aquaphor

applied to all affected areas
or total skin surface
depending on T
classification, once daily for
12 months

92 patients; T1 = 14 (includes mechlorethamine
1 Stage IVA patient), hydrochloride 20 mg
T2 = 78 (includes 2 Stage dissolved in 40 mL water
IVA patients) applied with gauze to
lesions or the entire skin
surface daily for induction
therapy for 14 days.
Maintenance therapy of 2
treatments weekly for the
first to second month until
clearance or discontinued
for side effects or
progressive disease

mechlorethamine 10 mg in
60 mL of tap water applied
daily to the entire skin
surface until complete
remission. Thereafter
tapered every 6 months to
every other day
application, twice weekly,
weekly for 6 months, to
stop

6 patients; Stage IA=1,IB =5 Topical nitrogen mustard

daily to the entire skin
surface area

107 patients; Stage | = 63,
Stage Il = 44 (different
staging system)

Skin irritation (18% patients
using ointment, 20% gel);
pruritus (20%, 25% gel);
erythema (18%, 22% gel);
contact dermatitis; (19%
gel and ointment); skin
hyperpigmentation (9%,
7% gel); folliculitis (5%, 7%
gel)

CR of intention-to-treat
population = 14% for gel
and 12% CR for ointment;
CR of the efficacy evaluable
population = 19% for gel
and 15% CR for ointment
at mean 5.8 months;
response rates gel 58.5% vs
ointment 47.7% by CAILS;
response rates gel 46.9% vs
ointment 46.2% by mSWAT

Contact dermatitis, secondary T1 CR = 79%; T2 CR = 51%

cutaneous malignancies

Not reported

Not reported

after median duration of
treatment of 16.4 months

Stage | CR = 59% after
12.2 months of treatment,
76% after 24 months of
treatment; Stage I
CR = 41% after
12.2 months of treatment,
45% after 24 months of
treatment

Slight repigmentation of MF
lesions in 66% of patients

Continued
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Table 1. Cont'd

Author, Year

published* Therapy Cohort description Treatment regimen Treatment adverse effects Outcome(s) of interest
Thomsen Nitrogen mustard 39 patients with histologically mechlorethamine 20 mg Contact dermatitis CR = 49% in early-stage skin-
1979% proven skin disease only dissolved in 40 mL water/ only disease
(stage II) m? body surface applied
daily to the entire skin
surface for 0.5 months then
weekly maintenance
applications
Vonderheid Nitrogen mustard 201 patients; Stage IA = 89, mechlorethamine 10- 20 mg Allergic contact dermatitis (12 Stage IA CR = 80%; Stage IB
19892%+ Stage IB = 66, Stage dissolved in 40-60 mL patients); carcinogenicity CR = 68%; Stage IIA
IIA = 46 water applied daily to the (RR for SCC 7.8, 31 cases; CR = 61% for mean
entire skin surface except RR BCC 1.8, 27 cases; colon  duration of 53 months
for the genital skin until a cancer, Hodgkins disease,
complete response was leukemia, stomach cancer,
achieved. Once daily or melanoma)
every other day
maintenance application
for at least 36.5 months
de Nitrogen mustard and 64 patients; Stage IA = 33, mechlorethamine 0.02% 28% of patients had Overall CR for early-stage
Quatrebarbes corticosteroids IB=261IA=5 aqueous solution twice erythema, severe pruritus, disease = 58% at mean 3.6
2005%° weekly applications to the burning sensation, or + 2.5 months; Stage 1A
entire skin surface followed  eczematous reaction after CR = 61% at mean
by an application of a mean of 3.3 months; Stage IB
betamethasone cream fora 3.4 = 2.7 months CR = 58% at mean
6-month period 3.8 months; Stage IIA
CR = 40% at mean
3.0 months
Breneman Retinoids (bexarotene) 67 patients; Stage IA = 41; Bexarotene 0.1% gel applied Rash in 73% of patients; CR = 21% with median time
2002°" Stage IB = 20; Stage IIA =5,  to skin lesions starting daily ~ pruritus in 33% of patients;  to response of 4.7 months;

Stage IIB =1

and increasing up to 4
times daily or the maximal
tolerated dose for a
median treatment duration
of 10.5 months

pain in 24% of patients;
headache in 6% of
patients; vesiculobullous
rash in 6% of patients

IGA stage IA, IB, lIA: CR
219%, Stage IA, IB, IlA: PR
42%

120T INN(
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Heald 20032

Apisarnthanarax Retinoids (tazarotene)
2004

Retinoids (bexarotene)

50 patients; Stage IA = 25;

Stage IB = 22; Stage IIA = 2;
Stage IIB =1

19 patients with early-stage

MF

lesions 1-4 time daily for at
least 3.7 months

Tazarotene 0.1% gel applied

to skin lesions once daily
for 5.6 months, could also
use low-mid potency
topical steroids

at least 1 treatment-related
adverse event including
irritant dermatitis; low CD4
counts; high glucose;
granulocytopenia

Skin irritation; erythema,

burning, peeling in 84% of
patients; fissuring of palms
and soles in 11% of
patients; transient nausea
in 5% of patients; allergic
dermatitis in 5% of patients

Bexarotene gel 1% to all skin 94% of patients experienced PEC (primary end point

classification for the study)
as CCR (clinical complete
response) = 10 % with
median time to response of
4.7 months; BSA
involvement median
change from 9% at
baseline to 4.5% at week
44; Investigator global
improvement stage IA, 1B,
IIA, 11B: CR 2%, Stage IA, IB,
IIA, 1IB: PR 42%; Quality of
life >75% moderately or
much improved (5-point
scale: much, moderately
worse, about the same,
moderately, much better
by week 16); CAILS for
stage IA, IB, lIA: CR 10%,
stage IA, IB, IIA PR: 36%

(all outcomes compared to

baseline) BSA involvement
mean change —22%;
overall disease severity
mean change —34%;
pruritus difference
—0.12%; plaque elevation
difference —0.67%; scaling
difference —0.70%;
erythema difference
—1.03%; lesional area mean
change —37% after mean
duration of treatment of
4.4 months

Continued
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Table 1. Cont'd

Author, Year

published* Outcome(s) of interest

CR = 60% with mean time to

Therapy Cohort description Treatment regimen Treatment adverse effects

Besner-Morin Retinoids (tazarotene) 10 patients with stage IA-IIA  Tazarotene 0.1% cream 70% experienced mild

ye

2016>*

Kartan 2019°°

Corticosteroids

MF

31 patients; Stage IA = 22,

IB=9

applied to lesional skin on
alternate days for the first
0.5 months and then
increased to once daily
application if tolerated for
a total of 6 months on
treatment

Twice daily application to

lesional skin with class 1, 2,
or 3 topical steroids
including clobetasol
propionate 0.05%,
triamcinolone 0.1% (2/37,
5%) or mometasone 0.1%
(1/37, 3%) ointments alone
or in combination with a
lower potency topical
steroid, either desonide
0.05% or hydrocortisone
2.5% for intertriginous or
facial skin

treatment-related side
effects (pruritus, burning,
erythema, desquamation)

Not reported

CR of 3.8 months; IGA
stage IA, IB, lIA: CR 60%,
Stage IA, IB, lIA: PR 0; AILDS
63% reduction of
erythema, 86% reduction
of scaling

Stage IA CR = 18%; Stage IB

CR = 22% at median
follow-up of 3 months;
65% decrease in BSA, 67%
in mSWAT (however,
decrease in BSA and
mSWAT were for study
patients of all stages
initially receiving topical
steroid monotherapy)

Zackheim Corticosteroids 79 patients; Stage T1 =51,  Twice daily application to Temporary minor irritation Stage T1 CR = 63%; Stage T2
199830+ T2=28 lesional skin with class 1,2,  (2); Atrophy (1); Stretch CR = 25% at a median
or 3 topical steroids marks (1); Temporary follow-up of 9 months
including 0.05% clobetasol serum cortisol below the
propionate, 0.05% lower limit of normal
diflorasone diacetate, (T1 = 4 patients, T2 =6
0.05% halobetasol patients)
propionate, 0.05%
fluocinonide, 0.1%
triamcinolone acetonide, or
0.05% betamethasone
valerate
Zackheim Carmustine 109 patients; Stage IA = 49, Daily application of 10 mg/  Cutaneous adverse effects: Stage IA CR = 86%, Stage 1B
1990°7* Stage IB = 38, Stage day to skin lesions. Most erythema; telangiectasia; CR = 47%, Stage IIA

A = 22

were treated for 1.6-
3.3 months with a
maximum of 4 months

hyperpigmentation.
Laboratory abnormalities:
mild bone marrow
depression; increase in
aspartate aminotransferase

CR = 55% with median
time to achieve CR of
2.7 months

120T INN(

v 12 Ssoquuam

IN] vy



Kannangara
2010%®

Demierre
2003°°

Dummer
1993%°

Duvic 2001%

Lebas 2017%

Lebas 2020*

5-fluorouracil

Methotrexate-laurocapram

Hexadecylphosphocholine

Peldesine (BCX-34)

Ingenol mebutate

Topical methotrexate with
topical drug carrier OFA-
LP3

6 patients; Stage IA = 4; stage 5-fluorouracil applied daily to 2 patients experienced

skin lesions for 3-
18 months

IB=1, Stage IIA =1

10 patients with stage IA or IB Doses of 12.5 or 25 g/m?
MF applied to the entire skin
surface every other day for
6 consecutive months

Once daily application to a
defined area during the
first week, followed by
twice daily application
during the second week.
Treated areas ranged
between 200 and 3200 cm?
and duration of therapy
ranged from 2 to 3 months

Twice daily applications to
the entire skin surface for
up to 6 months;
randomized, double-
blinded, placebo-
controlled study

10 patients; Stage IA = 6;
Stage IB = 2; Stage IIA = 2

43 patients; Stage IA = 20;
Stage IB = 23

0.05% gel applied to target
skin lesions in 2
applications spaced one
week apart

9 patients with stage IB MF

10 patients with stage IB MF Four weekly treatments of
OFA-LP3 (a proprietary
microemulsion of oil-in-
water with surface tension-
breaking adjuvants
carrying 3% methotrexate)
on selected areas

treatment-related adverse
reactions that were mild
and self-limited

A total of 10 adverse events

were reported in 7/10
patients. Pruritus 60%; rash
20%; dry skin 10%; contact
dermatitis 10%

Slight erythema, fine scaling,

and burning sensation
within the first 10 minutes
of application

Pruritus 21%; rash 14%

All patients experienced

treatment-related adverse
events (burning sensations,
oozing, and crusting) but
did not stop treatment.
73% of lesions had mild-to-
moderate
hyperpigmentation

Not reported

CR = 67% for 3-18 months

No CRs, slight-to-moderate

response in 70% at
6 months

CR = 20% at 2-3 month

follow-up

Clinical CR = 2% at 6 months;

overall response at study
end not significantly
different from placebo

(P =.79); BSA involvement
mean change 3%
improvement (P = .84
compared with placebo)

The mean overall CAILS score

was reduced by 58.2%. The
mean scores were
improved by 73.6% for
erythema, 93.9% for
scaling, and 97.9% for
plague elevation at

2 month follow-up

Mean modified CAILS scores

were improved by

51.3% = 33.6% for
erythema, 53.2% * 29.8%
for scale, 49.6% * 41.7%
for plaque elevation, and
51.3% = 32.2% for the
total score at 2 month
follow-up
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Table II. Summary of GRADE findings for nitrogen mustard

Certainty
Estimated Number of of the
Outcomes effect participants evidence Comments
Participant complete  12%-82% 1035 (11 Low Stage IA: 75%; Stage IB: 50%, Stage IlA: 100% (Ferreira 1990)
remission (for all 11 studies) Stage I: 59% (Foulc 2002)
studies) Stage |, llA: 82% (Hamminga 1982)

T1 disease: 65%, T2: 34% (Kim 2003%)

T1: 70%, T2: 60% (Lamberg 1986%)

Stage IA, IB, lIA: 14% for gel, 12% for ointment in ITT group
(Lessin 2013)

T1: 79%, T2: 51% (Lindahl 2013)

Stage I: 76%, Stage II: 45% (Ramsay 1988%)

Slight repigmentation of MF lesions in 66% of patients (Stone
20017)

49% in early-stage skin-only disease (Thomsen 1979)

Stage IA: 80%, Stage IB: 68%, Stage IlA: 61% (Vonderheid 1989%)

Participant partial 13%-45% 633 (7 Low Stage IA: 0%, IB: 13 %, IIA: 0% (Ferreira 1990)
remission (for 7 studies) Stage IA/B: 23% (Foulc 2002)
studies) Stage IB, IlA: 18% (Hammiga 1982)

T1 disease: 28%, T2: 38% (Kim 2003)

Early-stage ITT group: gel: 45%, ointment: 36% (Lessin 2013)
T1: 21%, T2: 40% (Lindahl 2013)

44% in early-stage skin-only disease (Thomsen 1979)

Mean reduction in Not No studies addressed this outcome.
lesion counts/ estimable,
body surface lack of
area (BSA) from data
baseline to
assessment
Investigator/physician Not No studies addressed this outcome.
global assessment estimable,
lack of
data
Participants global Not No studies addressed this outcome.
assessment estimable,
lack of
data
Adverse effect See 834 (8 Low Contact dermatitis (CD), hyperpigmentation (Ferreira 1990)
estimates comment studies) Allergic contact dermatitis (ACD), irritant contact dermatitis

(ICD), mild pruritus, pigmentation, xerosis (Foulc 2002)

Hyperpigmentation, irritant dermatitis, dry skin, pruritus,
urticaria, telangiectasia, ACD (Hammiga 1982)

ICD or ACD, secondary cutaneous malignancies (Kim 2003)

Skin irritation (18% patients using ointment, 20% using gel);
pruritus (20%, 25% gel); erythema (18%, 22% gel); CD; (19%
gel and ointment); (skin hyperpigmentation 9%, 7% gel);
folliculitis (5%, 7% gel) (Lessin 2013)

CD, secondary cutaneous malignancies (Lindahl 2013)

CD (Thomsen 1979)

ACD (12 patients); carcinogenicity (RR for SCC 7.8, 31 cases; RR
BCC 1.8, 27 cases; colon cancer, Hodgkins disease, leukemia,
stomach cancer, melanoma) (Vonderheid 1989)

CD: 12.8%, pruritus: 9.7%, skin irritation 7.4%, erythema 5% (Kim
2020)

ACD, Allergic contact dermatitis; BCC, basal cell carcinoma; CD, contact dermatitis; CR, complete remission defined as 100% clearance of
disease or disappearance of all lesions; GRADE, Grading Recommendations Assessment, Development and Evaluation; ICD, irritant contact
dermatitis; /TT, intention-to-treat; MF, mycosis fungoides; PR, partial remission defined as a minimum of 50% improvement and less than
100%; RR, relative risk; SCC, squamous cell carcinoma; Stage /A, limited skin involvement (T1, NO, MO, BO or B1); Stage IB, skin-only disease (T2,
NO, MO, BO or B1); Stage llA, T1-2, N1-2, MO, BO or B1; T7 Stage, patch/plaque disease <10% of the skin surface; T2 Stage, patch/plaque disease
10% or more of the skin surface.

*When there were multiple studies on the same cohort, only the most recent study with information on our primary outcomes was cited.
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Table III. Summary of GRADE findings for retinoids

JAAD INT
June 2021

Outcomes

Estimated
effect

Comments

Participant complete remission

Participant partial clearance/
remission

Mean reduction in lesion counts/
body surface area (BSA) from
baseline to assessment

Investigator/physician global
assessment

Participants global assessment

Quality of life

Adverse effect estimates

10%-60%

0-44%

See comments

See comments

Not estimable,
lack of data.
>75% moderately

or much
improved by
week 16

See comments

Number of Certainty of
participants the evidence

127 (3 studies) Low

127 (3 studies) Low

69 (2 studies) Low

117 (2 studies) Low

50 (1 study) Low

146 (4 studies) Low

Stage IA, 1B, lIA, 11B: 21% (Breneman
2002)

Stage IA, IB, lIA, 11B: 10% (Heald
2003)

Stage IA, 1B, 1lA: 60% (Besner-Morin
2016)

Stage IA, 1B, lIA, 11B: 42% (Breneman
2002)

Stage IA, IB, lIA, 1IB: 44% (Heald
2003)

Stage IA-lIA: 0% (Besner-Morin
2016)

BSA involvement mean change
—22%; lesional area mean
change —37% (Apisarnthanarax
2004)

BSA involvement median change

—4.5% at week 44 (Heald 2003)

Stage IA, IB, lIA: CR 21%, Stage IA,
IB, lIA: PR 42% (Breneman 2002)

Stage IA, 1B, lIA, 11B: CR 2%, Stage
IA, 1B, IIA, 1IB: PR 42% (Heald
2003)

Stage IA, 1B, lIA: CR 60%, Stage IA,
IB, lIA: PR 0% (Besner-Morin
2016)

No studies addressed this
outcome.

Patients were asked to compare
their general CTCL status on a
5-point scale: much, moderately
worse, about the same,
moderately, much better and at
baseline and every 4 weeks until
week 44 using the Spitzer
questionnaire and CTCL-specific
questionnaire (Heald 2003)

Rash: 73%, pruritus: 33%, pain:
24%, headache: 6%,
vesiculobullous rash: 6%
(Breneman 2002)

94% of patients experienced at
least 1 treatment-related
adverse event including irritant
dermatitis; low CD4 counts; high
glucose; granulocytopenia
(Heald 2003)

Skin irritation; erythema, burning,
peeling: 84%, fissuring of palms
and soles: 11%, transient
nausea: 5%, allergic dermatitis:
5% (Apisarnthanarax 2004)

Mild treatment-related side effects:
pruritus, burning, erythema,
desquamation in 70% (Besner-
Morin 2016)

BSA, Body surface area; GRADE, Grading Recommendations Assessment, Development and Evaluation; CTCL, cutaneous T-cell lymphoma.
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Table IV. Summary of GRADE findings for corticosteroids

Number of Certainty of

Outcomes Estimated effect participants  the evidence Comments
Participant complete remission  18%-63% (2 studies) 110 (2 Low Stage IA: 18%, IB: 22% (Kartan
studies) 2019)
T1 disease: 63%, T2: 25%
(Zackheim 1998)
Participant partial remission 31%-67% (2 studies) 110 (2 Low Stage 1A: 32%, I1B 67% (Kartan
studies) 2019)
T1: 31%, T2: 57% (Zackheim
1998)
Mean reduction in lesion Not estimable, lack of data No studies addressed this
counts/body surface area outcome.

(BSA) from baseline to
assessment
Investigator/physician global
assessment
Participants global assessment

Quality of life

Adverse effect estimates See comment

Not estimable, lack of data
Not estimable, lack of data

Not estimable, lack of data

No studies addressed this
outcome.

No studies addressed this
outcome.

No studies addressed this
outcome.

Temporary minor irritation (2);
Atrophy (1); Stretch marks
(1); Temporary serum cortisol
below lower limit of normal
(T1 = 4 patients, T2 =6
patients) (Zackheim 1998)

79 (1 study) Very low

BSA, Body surface area; GRADE, Grading Recommendations Assessment, Development and Evaluation.

mebutate, topical methotrexate-OFA-LP3, and resi-
quimod. Among them are therapies that were in
development and others that are not on the market.
Ingenol mebutate, for example, is being phased
out worldwide as a potential increase in skin
carcinogenesis is being investigated."’ Imiquimod
was not included in the systematic review as the
published studies did not have =5 patients with
early-stage disease in a single study using topical
therapy only.

This study was limited by the available literature
meeting our inclusion criteria and the lack of RCTs
and studies with comparable treatment regimens or
outcome measures for meta-analysis. We were un-
able to include some studies as we were not able to
obtain necessary data on stage, treatment, and
outcome despite attempts to clarify or gain access
to missing information. Likewise, we did not have
access to unpublished materials.

Although there are several expert consensus
panels and reviews regarding therapy for early-
stage disease,”'>" this review is unique in its
systematic nature, in-depth focus on topical thera-
pies, and use of the GRADE framework to assess the
quality/certainty of the evidence in the literature. In
the United Kingdom (UK), the British Association of
Dermatologists (BAD) and UK cutaneous lymphoma

group have developed guidelines using the AGREE
T framework for the management of primary cuta-
neous lymphomas.” In Europe, clinical practice
guidelines have been developed by the European
Society for Medical Oncology” using a framework
based on the Infectious Diseases Society of America-
United States Public Health Service. Additionally the
WHO-EORTC (European Organisaton for Research
and Treatment of Cancer) has published expert
consensus-based recommendations for the treat-
ment of ME.” In North America, the National
Comprehensive Cancer Network (NCCN) has pub-
lished clinical practice guidelines based on expert
consensus.” From these entities, recommended
topical therapies for early-stage MF are corticoste-
roids, nitrogen mustard, carmustine, retinoids, and
imiquimod. These guidelines differ slightly among
originating entities, for example imiquimod is listed
as a potential therapy for limited/localized disease in
the NCCN but not in the European guidelines. Some
of the other topical therapies included in this
systematic review (combination nitrogen mustard
and corticosteroids, S5FU, methotrexate-
laurocapram, hexadecylphosphocholine, peldesine,
ingenol mebutate, methotrexate with OFA-LP3, re-
siquimod) were not mentioned in any of the expert
recommendations.
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The overall findings of this systematic review
support and extend current expert consensus rec-
ommendations to use topical nitrogen mustard,
corticosteroids, and retinoids. Suggestions to further
our knowledge of the full effect of topical treatments
for early-stage MF are to facilitate international data
collaborations to collect more patients for rigorous
RCTs, as well as including QOL as a primary end
point in studies.
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