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Abstract
Background Chlormethine gel was approved for treatment of mycosis fungoides, the most common cutaneous T-cell lymphoma, 
on the basis of results from study 201 and study 202. A post-hoc analysis of study 201 found interesting trends regarding 
improved efficacy of chlormethine gel vs ointment and noted a potential association between dermatitis and clinical response.
Objective To expand these results by performing a post-hoc analysis of study 202.
Patients and Methods Patients received chlormethine gel or ointment during study 201 (12 months) and higher-concentration 
chlormethine gel during study 202 (7-month extension). Response was assessed using Composite Assessment of Index Lesion 
Severity (CAILS). Associations between treatment frequency, response, and skin-related adverse events (AEs) were assessed 
using multivariate time-to-event analyses. Time-to-response and repeated measures analyses were compared between patients 
who only used chlormethine gel and those who switched from ointment to gel.
Results No associations were seen between treatment frequency and improved skin response (CAILS) or AE occurrence within 
the 201/202 study populations. However, an association was observed specifically between contact dermatitis and improved 
CAILS response at the next visit (p < 0.0001). Patients who used chlormethine gel during both studies had a significantly (p 
< 0.05) shorter time to response and higher overall response rates than patients who initiated treatment with ointment.
Conclusions This post-hoc analysis shows that patients who initiated treatment using chlormethine gel had faster and higher 
responses compared with patients who initially used chlormethine ointment for 12 months. The development of contact 
dermatitis may be a potential prognostic factor for response.
Trial Registration Numbers and Dates of Registration Study 201: NCT00168064, September 14, 2002; Study 202: 
NCT00535470, September 26, 2007.
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Key Points 

This post-hoc analysis showed that patients with mycosis 
fungoides who initiated treatment with chlormethine gel 
had faster and higher clinical response rates compared 
with patients who had first used chlormethine ointment 
for 12 months

An association was seen between contact dermatitis and 
an improved skin response at the next clinical visit, indi-
cating that development of dermatitis may potentially be 
a prognostic factor for response

1 Introduction

Cutaneous T-cell lymphomas are a rare subset of non-Hodgkin 
lymphomas, with mycosis fungoides (MF) being the most com-
mon subtype [1]. Patients with MF usually present with patches 
and plaques on the skin and may develop tumors or blood and 
organ involvement in later stages of disease [2]. Treatment for 
MF is generally based on disease stage, and aimed at reducing 
disease and associated symptoms, preventing disease progres-
sion, and improving quality of life. Patients with early stage 
disease (IA–IIA) tend to be treated with skin-directed therapies 
such as topical corticosteroids, phototherapy, radiotherapy, or 
topical chlormethine (also known as mechlorethamine), as rec-
ommended by national and international treatment guidelines 
[1, 3–5].

Topical chlormethine has been used as a treatment for 
patients with MF since the 1950s [6]. The early topical 
formulations of chlormethine were aqueous and ointment-
based, although neither were approved by the US Food and 
Drug Administration for treatment of MF. More recently, 
a chlormethine gel formulation was specifically developed 
for MF to ease the preparation and application of treat-
ment. This chlormethine 0.016% w/w topical gel formula-
tion (equivalent to 0.02% chlormethine HCl) is currently 
approved for the treatment of patients with MF in several 
countries worldwide, including the US and the EU [7–9].

Chlormethine is a bifunctional alkylating agent that 
inhibits rapidly proliferating cells. Current evidence sug-
gests that chlormethine renders malignant MF skin T cells 
more prone to apoptosis by inducing double-stranded DNA 
breaks, upregulating the pro-apoptotic gene CASP3, and 
suppressing the expression of genes involved in homolo-
gous recombination repair [10]. These data all indicate 
an important effect of targeting MF skin tumor cells and 

provide a rationale for chlormethine as an early and valua-
ble skin-directed treatment option for cutaneous lymphoma. 
There is no evidence of systemic absorption for the gel or 
ointment formulations of chlormethine, which bypasses the 
need to monitor blood samples during treatment. Further-
more, the lack of systemic absorption also indicates that 
systemic drug-drug interactions are unlikely to occur with 
concomitant therapy [11].

The approval of chlormethine gel was based on the 
results of the pivotal 201 trial (NCT00168064) and 
its extension study (study 202; NCT00535470). In the 
12-month, phase 2/3 study 201, chlormethine gel was 
compared with equal-strength compounded ointment and 
its efficacy was deemed noninferior. Response was assessed 
using the Composite Assessment of Index Lesion Sever-
ity (CAILS) and modified Severity-Weighted Assessment 
Tool (mSWAT) [12, 13]. A subsequent post-hoc analysis 
of the 201 data found that treatment with chlormethine gel 
resulted in higher and faster response rates compared with 
chlormethine ointment [14]. During study 202, patients who 
had not achieved a complete response (CR) during study 
201 (with either chlormethine gel or ointment) were treated 
with a higher concentration of chlormethine gel (0.032% 
w/w, equivalent to 0.04% chlormethine HCl) and monitored 
for an additional 7 months [15]. Of note, compounded topi-
cal chlormethine treatment was previously often initiated 
at a concentration of 0.01–0.02% and then increased to 
0.03–0.04% to maximize the chance of a response [16, 17]. 
The results of study 202 showed that continued treatment 
with a higher concentration of chlormethine gel led to addi-
tional clinical benefit for patients, especially for recalcitrant 
lesions [15].

Adverse events (AEs) observed after chlormethine gel 
initiation are generally mild and skin-related, including skin 
irritation, pruritus, erythema, and contact dermatitis [12, 18, 
19]. Treatment with a higher concentration of chlormethine 
gel in study 202 did not increase the frequency of AEs com-
pared with 0.02% gel [15].

Interesting signals were observed in the post-hoc analysis 
of study 201, indicating there was a potential association 
between the development of contact dermatitis and clini-
cal response. In addition, chlormethine gel treatment was 
more effective over time than chlormethine ointment [14]. 
The current post-hoc analysis of data from study 202 aimed 
to further investigate the associations between skin-related 
AEs, clinical response, and treatment frequency. In addition, 
the analysis assessed whether continued treatment with chlo-
rmethine gel is more beneficial for patients with MF than 
switching from ointment to gel.
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2  Materials and Methods

2.1  Study Design

This post-hoc analysis included data from both study 201 
and study 202 (Fig. 1). Study 201 was a multicenter, ran-
domized, controlled, observer-blinded study of previously 
treated patients with stage IA–IB or IIA MF; a detailed 
description of the study design has been published [12]. 
During this study, a total of 260 patients were enrolled and 
randomized to receive either 0.02% chlormethine gel or oint-
ment. Treatment was applied once daily to specific lesions 
or the total skin surface for up to 12 months. The primary 
clinical endpoint was the CAILS response rate, which was 
assessed monthly between months 1–6 and every 2 months 
between months 7–12.

Study 202 was an open-label extension study that 
included patients who had completed 12 months of treatment 
with 0.02% chlormethine gel or ointment during study 201 
without achieving CR [15]. The month 12 CAILS assess-
ments from study 201 served as baseline assessments for 
study 202. The same five lesions (without CR) that were 
evaluated during study 201 were used as index lesions in 

study 202. Alternative lesions that had been consistently 
treated during study 201 could be included if fewer than five 
original index lesions were available. In total, 100 patients 
were enrolled in study 202, and 98 applied at least one dose 
of study treatment. Patients received 0.04% chlormethine gel 
once daily for up to 7 months. CAILS response was assessed 
during months 2, 4, and 6 with a final assessment at month 7. 
The patients who had received chlormethine ointment dur-
ing study 201 were switched to chlormethine gel treatment 
during study 202. No concomitant treatment for MF was 
permitted during either study.

During study 201 and 202, CAILS, mSWAT, and body 
surface area (BSA) response data were collected. This 
post-hoc analysis mainly considered CAILS response, the 
primary efficacy outcome in both trials. To determine the 
CAILS score, five index lesions are scored according to ery-
thema, scaling, plaque elevation, and surface area. In con-
trast, BSA and mSWAT both include the total skin surface, 
excluding or including weighting factors for lesion types, 
respectively [13]. The CAILS scores were chosen as the 
main outcome for this analysis because these are considered 
to be more sensitive, particularly for patients with early stage 
MF. When initiating treatment with chlormethine gel, new 

Fig. 1  Patient flow during study 
201 and study 202 Study 201

N=260 
12 months of follow-up

Patients who did not have a complete response during study 201

n=130 
received 0.02%

chlormethine gel

n=130 
received 0.02%

chlormethine ointment

Study 202
N=98

7 months of follow-up

Patients who received the 
chlormethine gel formulation during 

both studies

Patients who switched from 
ointment to gel formulation between 

studies 201 and 202

n=40 
received 0.04%

chlormethine gel

n=58 
received 0.04%

chlormethine gel
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lesions may seem to appear; however, these are usually sub-
clinical MF lesions that are unmasked by chlormethine gel 
[20]. This mainly occurs during the first month of treatment 
but may affect total skin scores such as mSWAT and BSA.

CR was defined as a CAILS score of 0 (100% skin clear-
ance), very good partial response (VGPR) as a 75 to < 
100% reduction from the baseline CAILS score, and partial 
response (PR) as 50 to < 75% reduction from baseline score.

The study protocols were approved by institutional review 
boards of the participating centers and complied with Good 
Clinical Practice guidelines and the Declaration of Helsinki. 
All patients provided written informed consent.

2.2  Statistical Methods

2.2.1  Multivariate Time‑to‑Event Analysis

Associations between potential predictors (covariates) and 
events of interest that may occur more than once in the same 
patient, such as the occurrence of skin-related AEs or clinical 
response, were investigated using multivariate time-to-event 
analyses. For these analyses, data from patients included in 
the safety population of the study 201 chlormethine gel arm 
(n = 128) and from all patients in study 202 were included. 
Baseline and final visits could not be included in the analysis. 
The semiparametric proportional means model implemented 
in the PHREG procedure of SAS software (SAS Institute, 
Inc., Cary, NC, USA) was used to analyze multivariate 
time-to-event data. By using this statistical method, time-
dependent covariates that may change over time for individ-
ual patients can be accommodated. Results are reported as 
hazard ratios with a 95% confidence interval.

2.2.2  Time‑to‑Response Analysis

Kaplan-Meier curves were used to estimate the time to 
response, defined as the first occurrence of a CAILS 
response. Multiple curves were produced on the basis of dif-
ferent definitions of response: CR only, at least VGPR (CR 
or VGPR), and at least PR (CR, VGRP, or PR). For these 
analyses, the intent-to-treat (ITT) populations from study 
201 and study 202 were used. Separate analyses were done 
for all patients (from both study 201 and 202) and patients 
from study 202 only. Patients who were treated with 0.02% 
chlormethine gel in study 201 and with 0.04% chlormethine 
gel in study 202 were compared with patients who used 
0.02% chlormethine ointment during study 201 and 0.04% 
chlormethine gel during study 202. This comparison was 
made with a log-rank test using the LIFETEST procedure 
of SAS software.

2.2.3  Repeated Measures Analyses

Repeated measures analyses were performed using general-
ized estimating equation (GEE) models with logit link func-
tion and binomial distribution. Model fixed effects that were 
applied were baseline CAILS scores, type of treatment, visit, 
and treatment-by-visit interaction. Only data from study 202 
were included and, whenever possible, the variance-covar-
iance matrix of the GEE model was parameterized in order 
to adjust the estimates for the correlation across repeated 
measures. Treatment arms for comparison were patients 
treated with chlormethine gel during both study 201 and 
202 and patients who switched from chlormethine ointment 
to 0.04% gel between study 201 and 202. Visit-by-visit com-
parisons were performed using proper contrasts applied on 
the treatment-by-visit interaction and used to test the dif-
ferences between the two treatment arms. Response was 
defined as CR only, at least VGPR, or at least PR. The GEE 
procedure of SAS software was used to calculate quasi-max-
imum likelihood estimates of the model parameters. Results 
are reported as model-based estimates with standard errors.

3  Results

3.1  Patients

In total, 260 patients with classic MF enrolled in study 201, 
with 130 patients each randomized to treatment with chlo-
rmethine gel or ointment. The ITT population included 129 
patients from the chlormethine gel arm and 127 patients 
from the ointment arm. Of these, 98 patients without a CR 
were enrolled and treated during study 202; 58 had origi-
nally received chlormethine ointment in study 201 and 40 
had received 0.02% chlormethine gel. There were no sig-
nificant differences in compliance rates between treatment 
groups, with 17 (29%) patients initially assigned to the chlo-
rmethine ointment and 17 (43%) to the chlormethine gel 
groups using treatment daily (p = 0.1776).

3.2  Multivariate Time‑to‑Event Analysis

The effect of chlormethine gel application frequency on the 
occurrence of skin-related AEs at the following visit was 
assessed by comparing patients who used chlormethine gel 
daily (n = 34; 17 patients in each group) with those who 
used it less frequently (2–6 or 1–3 times per week; n = 64, 
of whom 41 patients initially received chlormethine oint-
ment and 23 chlormethine gel) in response to prior devel-
opment of skin-related AEs. There were 116 occurrences 
of skin-related AEs during study 201 and study 202 that 
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could be included in the analysis, including contact derma-
titis, pruritus, folliculitis, erythema, skin irritation, and skin 
hyperpigmentation (Table 1). This analysis did not demon-
strate an association between frequency of application and 
the occurrence of skin-related AEs (p = 0.2478; Supple-
mentary information: Fig. S1). The effect of chlormethine 
gel application frequency on clinical response at the next 
visit was also assessed, with no association found between 
frequency of application and an improved skin response 
as assessed by CAILS (p = 0.9188; Supplementary infor-
mation: Fig. S2). Finally, the effect of contact dermatitis 
on the occurrence of an improved CAILS response was 
assessed by comparing patients with and without this AE. 
AEs that were classified per Medical Dictionary for Regu-
latory Activities preferred terms as contact dermatitis dur-
ing study 201 and 202 were included in the analysis. Patch 
testing for allergic versus irritant contact dermatitis was not 
mandatory during these two studies. In total, there were 12 
cases of contact dermatitis that could be included in the 
analysis (Table 1). During study 201 there were eight cases 
of dermatitis among seven patients, and during study 202 
there were four cases of dermatitis among three patients. 

This analysis showed an association between the occurrence 
of contact dermatitis and clinical response at the next visit 
(p < 0.0001; Fig. 2).

Table 1  Adverse events

AE adverse event
a All separate AEs from individual patients were included in the analysis.
b One patient in each study had two separate events of contact dermatitis.
c Patient was patch tested, revealing allergic dermatitis, and later withdrew from the study.

Study 201 Study 202

Chlormethine gel 
arm (n = 128)

Chlormethine ointment 
arm (n = 127)

Received chlormethine gel 
during study 201 (n = 40)

Received chlormethine 
ointment during study 201 
(n = 58)

Original analysis
Patients with AEs, n (%)
 Skin irritation 32 (25.0) 18 (14.2) 5 (12.5) 12 (20.7)
 Pruritus 25 (19.5) 20 (15.7) 7 (17.5) 6 (10.3)
 Erythema 22 (17.2) 18 (14.2) 2 (5.0) 6 (10.3)
 Contact dermatitis 19 (14.8) 19 (15.0) 2 (5.0) 2 (3.4)
 Skin hyperpigmentation 7 (5.5) 9 (7.1) 1 (2.5) 3 (5.2)
 Folliculitis 7 (5.5) 5 (3.9) 1 (2.5) 3 (5.2)

Post-hoc multivariate time-to-event analysis
AEs included in analysis, na 64 NA 52
 Skin irritation 18 20
 Pruritus 15 13
 Erythema 15 10
 Contact  dermatitisb 8 4
 Skin hyperpigmentation 4 3
 Folliculitis 4 2

Dermatitis grade, n 20
 1–2 6 NA 4
 ≥ 3 1c 0

Fig. 2  Association between the occurrence of contact dermatitis and 
an improved CAILS response at the next visit. For these analyses, 
data from patients included in the safety population of the study 201 
chlormethine gel arm (n = 128) and from all patients in study 202 
were included. CI confidence interval, HR hazard ratio
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3.3  Time‑to‑Response Analysis

For investigation of the time to first CAILS response, two 
sets of analyses were done. The first included all patients in 
the ITT population of study 201 and study 202 and consid-
ered all study visits from the initiation of study 201. In these 
analyses, patients using chlormethine gel since the beginning 
of study 201 were compared with those who used chlorme-
thine ointment during study 201 and subsequently switched 
to chlormethine gel during study 202. Patients who had been 
treated with chlormethine gel throughout both studies, and 
only changed the concentration of the gel, had a significantly 
shorter time to response than patients who were initially 
treated using chlormethine ointment (Fig. 3a). This signifi-
cant difference was seen when response was defined as CR 
only (p = 0.0424), at least VGPR (p = 0.0064), or at least 
PR (p = 0.0161). Intention-to-treat analyses using mSWAT 
and BSA scores also indicated a significantly shorter time 
to CR in those patients who had been continuously treated 
with chlormethine gel compared with those who initially 
received chlormethine ointment (p = 0.0454 for both 
mSWAT and BSA), whereas no significant differences were 
found between the two groups when response was defined as 

at least VGPR or at least PR. For the second analysis, only 
those patients enrolled in study 202 were considered (n = 
98), although all visits from the initiation of study 201 were 
included. The patients who used chlormethine gel since the 
start of study 201 were compared with those who initially 
used ointment. These analyses also showed a significantly 
shorter time to response for patients treated with chlorme-
thine gel during both studies (Fig. 3b) when response was 
defined as at least VGPR (p = 0.0465) or at least PR (p 
= 0.0184). A similar trend was seen for patients with CR 
only (p = 0.0807), although this was not significant. Since 
the absence of CR was a requirement for patients to enroll 
in study 202, the difference between treatment arms only 
becomes visible at the start of study 202 for this popula-
tion. Intention-to-treat analyses using mSWAT score also 
indicated a significantly shorter time to response for patients 
treated with chlormethine gel during both studies when 
response was defined as CR only (p = 0.0515) or at least 
VGPR (p = 0.0372). For the at least PR category, a simi-
lar trend in shorter time to response was seen, although it 
was not significant (p = 0.5535). Analyses with BSA scores 
showed a borderline significantly shorter time to response 
when response was defined as CR only (p = 0.0515), with a 

Fig. 3  Kaplan-Meier curves showing the time to first Composite 
Assessment of Index Lesion Severity (CAILS) response for patients 
treated with chlormethine gel during both study 201 and 202, and 
patients treated with chlormethine ointment during study 201 and 
chlormethine gel during study 202, with complete response (CR), at 

least very good partial response (VGPR), and at least partial response 
(PR) when including a all patients enrolled in the intent-to-treat pop-
ulation of study 201 and 202 or b including only those patients who 
were enrolled in study 202
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similar trend when response was defined as at least VGPR 
(p = 0.0809) and at least PR (p = 0.6470).

3.4  Repeated Measures Analyses

For these analyses, only data from patients enrolled in study 
202 were included, and only visits made during the 7-month 
follow-up of study 202, corresponding to months 14, 16, and 
18 from the start of study 201, were considered. Differences 
in CAILS response were seen between patients who had 
been using chlormethine gel since the beginning of study 
201, and patients who used chlormethine ointment during 
study 201. Responses were higher for patients who had used 
chlormethine gel throughout both studies, and this difference 
was significant when response was defined as at least PR 
(Fig. 4 and Supplementary information: Fig. S3). mSWAT 
and BSA responses were also tendentially higher in patients 
who used the gel formulation throughout the two studies.

4  Discussion

The post-hoc analysis described herein shows that contin-
ued treatment with chlormethine gel for patients with MF 
resulted in additional clinical benefit. A subset of patients 
who did not have a clinical response during the initial 
12-month study 201 did experience an improved skin 
response during extension study 202. This was also the case 
for patients who did not have a response using chlorme-
thine ointment and switched to the higher-concentration 
chlormethine gel in study 202. The fact that patients could 
still achieve clinical responses after more than 12 months 

of treatment with chlormethine gel indicates that long-term 
continued treatment may be needed to maximize the chance 
of response.

Patients treated with 0.02% chlormethine gel during study 
201, who continued with 0.04% chlormethine gel during study 
202, had faster and better CAILS responses than patients who 
received chlormethine ointment during study 201 followed 
by 0.04% chlormethine gel during study 202. The faster time 
to response with chlormethine gel was observed for all types 
of response (CR only, at least VGPR, and at least PR). As 
the mode of action is purported to be the same for chlorme-
thine gel and ointment formulations, the difference in time 
to response could be due to differences in the composition 
and/or drug delivery of the two formulations. The gel for-
mulation contains the excipient Klucel™ [21] that ensures 
appropriate viscosity of the product and makes the gel more 
likely to remain at the site of administration and at the target 
area [20]. In-vitro permeation studies have indicated that chlo-
rmethine gel remains in the epidermal layer, with minimum 
levels reaching dermal tissue [22]. In-vitro release testing also 
demonstrated that chlormethine had a higher mean release 
rate in the gel formulation (5.70 µg/cm2/√h) compared with 
ointment (2.38 µg/cm2/√h) (data on file), suggesting that the 
gel formulation improves drug delivery.

The present analysis confirms and expands on the data 
regarding associations between the frequency of chlorme-
thine gel application, improved clinical response, and the 
occurrence of skin-related AEs as previously reported in a 
post-hoc analysis of study 201 [14]. Herein, an additional 7 
months of follow-up was included for patients who enrolled 
in study 202 and were treated with 0.04% chlormethine gel. 
In clinical practice, patients often initiate treatment with 
chlormethine gel at a lower frequency than once daily and 
increase frequency of application over time, in part to avoid 
the development of AEs [19, 20, 23]. Nevertheless, our 
analysis on patients from pivotal studies found no associa-
tion between the frequency of chlormethine gel application 
and the occurrence of skin-related AEs, despite once-daily 
application. This may suggest that the development of skin-
related AEs could potentially be associated not only with 
chlormethine gel dosage, but also with a hypersensitivity 
reaction (type B). Most type B reactions involve the immune 
system; for example, certain drugs may bind to immune 
receptors or drug-receptor interactions may stimulate inflam-
matory cells [24]. However, the lack of association between 
treatment application frequency and AEs needs further 
confirmation, as in our study per trial design, patients had 
to apply chlormethine on a daily basis unless they devel-
oped skin-related AEs requiring a reduction in the applica-
tion frequency. This requirement makes it more difficult to 
firmly assess the association between treatment application 
and AEs in this particular study population, and additional 
research would be needed to confirm these results.

Fig. 4  Repeated measures analysis for patients treated with chlorme-
thine gel during both study 201 and 202 and patients treated with 
chlormethine ointment during study 201 and chlormethine gel during 
study 202 with at least partial response (PR). SE standard error
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No association seen between the application frequency of 
chlormethine gel and an improved skin response per CAILS, 
suggesting that patients who reduce the frequency of appli-
cation may have the same chance of achieving a response as 
patients who apply the gel on a daily basis. This is in line 
with results from the PROVe study, where despite the fre-
quency of chlormethine gel application varying from daily 
to less than once a week, good overall response rates were 
achieved [18]. That said, in the PROVe study a majority of 
patients used combination treatments, making the individual 
contribution of chlormethine gel more difficult to interpret.

An association between the occurrence of contact der-
matitis and an improved CAILS response was observed, 
suggesting that patients who experienced contact dermati-
tis were more likely to have an improved skin response at 
the following visit compared with those who did not have 
this AE. Such a relationship between contact dermatitis or 
a brisk skin reaction and response has been described in 
previous studies [14, 16]. In addition, a recent case series 
reported a higher response rate (5/7 patients, 71%) in 
patients who experienced dermatitis compared with those 
who did not have a skin reaction (5/9 patients, 56%) [23], 
indicating that this signal may also be present in real-world 
practice. If the occurrence of dermatitis is confirmed as a 
prognostic marker for response, this would be very valu-
able for clinicians. The REACH study (NCT04218825) is 
a future open-label trial that will enroll 100 recently diag-
nosed (no more than a year ago) adult patients with stage 
IA–IB MF to compare responses in patients who do or do 
not have skin-related reactions after treatment with chlo-
rmethine gel.

Patients who experience allergic contact dermatitis may 
need to discontinue gel treatment permanently, while those 
with irritant contact dermatitis can often continue treatment 
or restart treatment after a brief interruption, depending on 
the severity of the reaction. The association seen between 
dermatitis and response highlights the importance of con-
tinuing treatment with chlormethine gel with a modified 
application schedule and/or the addition of topical corticos-
teroids, which can help patients to remain on treatment [19, 
25, 26].

The results of the current post-hoc analysis need to be 
interpreted with some caution, as several criteria (e.g., con-
trolled treatment schedule, concentration of chlormethine 
gel, no concomitant treatment allowed) do not necessarily 
reflect regular clinical practice. In real-world practice, chlo-
rmethine gel is regularly used at different treatment frequen-
cies and in combination with various topical and systemic 
therapies [18, 27, 28]. In addition, AEs were classified per 
Medical Dictionary for Regulatory Activities preferred 
terms during study 201 and 202. Only those skin-related 
reactions termed contact dermatitis were included for the 
association analysis. In practice, it can be difficult to define 

contact dermatitis and clearly distinguish it from other skin 
reactions such as erythema and skin irritation. It is possible, 
therefore, that the number of patients with contact dermatitis 
was underestimated in this analysis. Patch tests are normally 
used in clinical practice to estimate and evaluate the type of 
contact dermatitis, but this was not mandatory during these 
two studies.

In conclusion, this post-hoc analysis of study 201 and 
study 202 shows that patients who used chlormethine gel 
during both the 12-month period of study 201 and the 
7-month extension period of study 202 had faster and more 
improved CAILS responses than patients who used chlo-
rmethine ointment during study 201. As the development of 
contact dermatitis may be a prognostic factor for response, 
patients should be maintained on chlormethine gel treat-
ment when this AE occurs, through treatment adjustments 
frequency or combining chlormethine gel treatment with 
corticosteroids, when possible.
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