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Chlormethine (also known as mechlorethamine) gel is 
a skin-directed chemotherapy specifically developed 
for treatment of patients with mycosis fungoides (MF), 
the most common form of cutaneous T-cell lymphoma 
(1). In the pivotal study known also as the 201 trial 
(NCT00168064), treatment with chlormethine gel was 
compared with a chlormethine ointment formulation 
(2). The gel formulation resulted in a high response rate 
(58.5%) and observed adverse events were skin related 
and manageable. In addition, chlormethine gel was non-
inferior in terms of response to chlormethine ointment 
(2). A post hoc analysis showed significantly higher 
response rates with chlormethine gel (79.8%) than with 
chlormethine ointment (49.2%) for patients with stage 
IA disease (p = 0.0014). Moreover, time to response was 
shorter and overall response trends were better when 
patients were treated with chlormethine gel compared 
with ointment (3). 

Treatment guidelines recommend chlormethine gel as 
a first-line option for early-stage MF (4–6); how ever, in 

real-world clinical practice, patients may have received 
other therapies for MF prior to chlormethine gel, with 
bexarotene and phototherapy being among the most com-
mon. Currently, no data are available about the possible 
influence of prior therapies on the efficacy of chlormethine 
gel. Herein, we present results from a second post hoc ana-
lysis of the 201 trial, evaluating whether prior bexarotene 
and/or phototherapy affects the response to chlormethine 
gel in patients with MF. 

MATERIALS AND METHODS

Data from the chlormethine gel arm of the randomized controlled 
201 trial were used for this post hoc analysis. The detailed study 
design was published previously (2). Briefly, patients received 
daily chlormethine gel monotherapy for ≥ 12 months and efficacy 
was assessed every 1–2 months using Composite Assessment of 
Index Lesion Severity (CAILS). Per inclusion criteria, all patients 
were required to have received at least 1 prior therapy for MF. 
Prior therapies included corticosteroids, phototherapy, bexarotene 
(or other retinoids), topical chlormethine (>2 years prior to the 

Fig. 1. Time to response analysis. Kaplan–Meier curves for time to first 
Composite Assessment of Index Lesion Severity response (at least partial 
response) for patients who received (a) prior bexarotene or (b) prior phototherapy 
in the intent-to-treat (ITT) population, or (c) prior phototherapy in the modified 
ITT population vs any other prior therapies.

https://creativecommons.org/licenses/by-nc/4.0/
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study), interferon therapy, methotrexate, and radiation. In the cur-
rent analysis, complete response (CR) was defined as 100% skin 
clearance (CAILS score 0), very good partial response (VGPR) as 
75–<100% reduction from the baseline score, and partial response 
(PR) as 50–<75% reduction from baseline. 

Time-to-response and time-trend analyses were performed as 
published previously (3). The intent-to-treat (ITT) population was 
used for the analysis, as well as a modified ITT population that 
excluded all patients who received prior bexarotene, to obtain a 
more homogeneous data set on the effect of prior phototherapy. 

Time-to-response was estimated using Kaplan–Meier curves 
with an event defined as the first occurrence of a CAILS response, 
and served as surrogate of time-point estimates. Separate curves 
were produced with response defined either as CR only, at least 
VGPR, or at least PR. 

Time-trend analysis was performed using generalized estimating 
equation models with baseline scores, group (with/without prior 
bexarotene or phototherapy), visit, and group-by-visit interaction 
applied as model fixed effects. For this analysis, response was 
defined as at least PR.

RESULTS

Patients

In total, 118 patients were included in the analysis. Of 
these, 21 had received oral or topical bexarotene prior to 
chlormethine gel and 97 had received other prior thera-
pies. In the ITT population, 46 patients had received prior 
phototherapy and 72 had received other prior therapies; the 
modified ITT population included 30 patients with prior 
phototherapy and 67 with other prior therapies. 

Time-to-response analyses
There was no statistically significant difference in time 
to first CAILS response for patients who received prior 
bexarotene compared with those who received other 
prior therapies when response was defined as CR only 
(p = 0.3149), at least VGPR (p = 0.6182), or at least PR 
(p = 0.1015, Fig. 1a). Similarly, time to first response 
was not significantly different for patients in the ITT 
population who had previously received phototherapy than 
for those who had received other prior therapies when 
response was defined as CR only (p = 0.5937), at least 
VGPR (p = 0.6458), or at least PR (p = 0.4969, Fig. 1b). 

When patients who received prior bexarotene were 
excluded in the modified ITT population, time to first 
response was also not significantly different for patients 
who received prior phototherapy compared with those 
who received any other prior therapies when response 
was defined as CR only (p = 0.9834), at least VGPR 
(p = 0.4358), or at least PR (p = 0.7383, Fig. 1c). Individual 
point estimates were also similar for the 3 comparisons.

Time-trend analyses
When evaluating the response trends at each visit, patients 
previously treated with bexarotene did not have a signi-
ficantly different response to chlormethine gel treatment 
than those who received other prior therapies (p = 0.2469). 
Response trend analysis also showed no significant dif-
ference at each visit for prior phototherapy vs other prior 
therapies when including (ITT, p = 0.9259) or excluding 
(modified ITT, p = 0.9873) patients who received prior 
bexarotene (Fig. 2).

DISCUSSION

This post hoc analysis showed that the response to chlor-
methine gel in patients with MF was similar from a clinical 
viewpoint, regardless of prior treatment with bexarotene 
and/or phototherapy vs other therapies. These results sup-
port the assertion that chlormethine gel is a valid treatment 
option, not only as first-line therapy, but also for patients 
who received prior therapies. 

In real-world clinical practice, patients with MF often re-
ceive prior treatments for MF before initiating chlormethine 
gel. In a retrospective evaluation of 18 patients, only 1 was 
treatment-naïve when initiating chlormethine gel, with 7 
patients having received 2–4 prior lines of therapy and 8 
patients having had more than 5 prior therapies (7). Another 
retrospective study included 58 patients who all received 
prior therapies, including prior phototherapy or bexarotene, 
and had good responses to chlormethine gel treatment (8). 

In the real-world PROVe study, phototherapy and 
bexarotene were 2 of the most common treatments used in 
combination with chlormethine gel (9). Chlor methine gel 

Fig. 2. Time-response trend analysis. Response trends (at least partial response) for patients who received (a) prior bexarotene or (b) prior phototherapy 
in the intent-to-treat (ITT) population, or (c) prior phototherapy in the modified ITT population vs any other prior therapies. SE: standard error.
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was effective and had good tolerability when co-adminis-
tered with other therapies (9). An expert consensus on the 
optimal use of chlormethine gel noted that concomitant 
therapy with chlormethine gel occurs in clinical practice, 
but sufficient evidence on the topic is currently lacking to 
provide recommendations (10). 

In conclusion, this post hoc analysis demonstrates that 
chlormethine gel fits well in the current treatment algo-
rithm and can be considered as treatment for patients with 
MF regardless of prior therapy.
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