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Objective: To study the exact frequency and the his-
tological features of cutaneous intolerance to mechlor-
ethamine (CIM) hydrochloride therapy in patients with
cutaneous T-cell lymphomas, including Langerhans cell
histiocytosis.

Design: A multicenter prospective study was con-
ducted from January 1, 1994, to May 31, 1996, in 12 dif-
ferent hospitals in France.

Patients: Of the 52 patients with cutaneous T-cell lym-
phomas or Langerhans cell histiocytosis, 35 were men and
17 were women, aged 18 to 87 years. Of the 52 patients, 35
had mycosis fungoides, 8 had nonepidermotropic cutane-
ous lymphoma, 7 had lymphomatoid papulosis, 1 had Sé-
zary syndrome, and 1 had Langerhans cell histiocytosis.

Methods: Patients were treated with topical applications
of a 0.02% aqueous solution of mechlorethamine. The di-
agnosis of CIM was determined by the presence of ery-
thema and pruritus. Patients who developed CIM under-
went closed patch testing with three 10-fold dilutions of
0.02% mechlorethamine solution. A positive patch test re-
sult was the presence of erythema and pruritus, a weak re-
sult was the presence of simple erythema without pruri-
tus, and a negative result was the absence of erythema and
pruritus. Skin biopsy specimens from patients with posi-
tive patch test results were obtained in patients who de-
veloped CIM. The biopsy specimens were reviewed, and
the results determined by 2 pathologists (E.T. and J.W.).
The histopathological findings were classified in 3 catego-
ries: (1) spongiotic dermatitis, (2) irritant dermatitis, and

(3) insignificant or normal. In September 1998, the refer-
ring physicians were contacted if mechlorethamine therapy
had been continued in patients with CIM.

Resulis: Of the 52 patients, 43 were evaluated for toler-
ance to mechlorethamine therapy. Of the 43 patients, CIM
developed in 23, from 4 days to 9 months after the initia-
tion of mechlorethamine therapy. Of those 23 patients, CIM
developed within 3 months in 21 and within 1 month in
13. Closed patch tests were performed in 21 of the 23 pa-
tients who developed CIM. The results of the patch test were
positive in 12, weak in 4, and negative in 5. Of these 21
patients, 14 skin biopsy specimens were obtained in 14 dif-
ferent patients who had positive or weak patch test re-
sults. The specimens showed histological features that were
consistent with spongiotic dermatitis in 9 patients, irri-
tant dermatitis in 2, and insignificant or normal in 3. All 9
patients with histological features of spongiotic dermati-
tis discontinued mechlorethamine therapy. All 5 patients
without histological features of spongiotic dermatitis were
able to resume mechlorethamine therapy. These results do
not correlate with those of previous study results.

Conclusions: Mechlorethamine therapy is a cost-
effective and easily administered treatment for cutane-
ous T-cell lymphomas. Our study shows that allergic der-
matitis caused by mechlorethamine therapy is an early
and frequent adverse reaction in patients with cutane-
ous T-cell lymphomas. The most common histological
feature of patients with CIM is spongiotic dermatitis.
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yCosis fungoides (MF)
is a well-defined sub-
set of cutaneous T-cell
lymphomas (CTCLs).
The most common ini-
tial manifestations of MF are patches and
plaques on the skin.! Initial treatments in-
clude topical mechlorethamine hydro-
chloride, topical carmustine, topical cor-
ticosteroids, psoralen-UV-A (PUVA),
UV-B radiation, and total skin electron
beam radiation.*” Topical mechloretha-

mine therapy is a convenient and effec-
tive treatment, especially for elderly pa-
tients who can easily prepare it at home.
It can be safely administered for pro-
longed periods without systemic toxic ef-
fects. The major adverse reaction is aller-
gic dermatitis or irritant dermatitis, which
can necessitate discontinuation of mech-
lorethamine therapy. Cutaneous intoler-
ance to mechlorethamine (CIM) therapy
appears in 30% to 80% of patients with
CTCL.*' The distinction between a simple
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PATIENTS AND METHODS

Fifty-two patients from 12 different hospitals in France were
included in the prospective study conducted from Janu-
ary 1, 1994, to May 31, 1996. Of the 52 patients, 35 were
men and 17 were women. The mean (SD) age was 58 (7)
years with a range of 18 to 87 years. The inclusion criteria
were the following: (1) CTCL or Langerhans cell histiocy-
tosis requiring topical mechlorethamine therapy; (2) regu-
lar follow-up every month or every 2 months by the as-
signed dermatologist; (3) treatment with topical
mechlorethamine without PUVA therapy; and (4) local or
general corticosteroids administered within 15 days be-
fore starting mechlorethamine therapy. The stages of CTCL
were not recorded. The following skin diseases were diag-
nosed in the 52 patients: MF (35), nonepidermotropic cu-
taneous lymphoma (8), lymphomatoid papulosis (7), Sé-
zary syndrome (1), and Langerhans cell histiocytosis (1).
Mechlorethamine powder was diluted in water and ap-
plied locally every day or every other day. The usual con-
centration was 0.02% (10 mg/50 mL) solution (Carylolysine;
Laboratories Synthélabo, Meudon LaForet, France). The
assigned physician clinically examined the patients every
month or every 2 months for signs of erythema, pruritus,
and dryness of the skin in contact with mechlorethamine.
The diagnosis of CIM was determined by the presence of
erythema and pruritus. Allergological evaluation was

required for every case of CIM. Closed patch tests were
prepared using a 0.02% aqueous solution of mechloretha-
mine at the following 3 dilutions: 10-fold, 100-fold, and
1000-fold. The patch test sites were examined 48 or 78
hours after application, and the results were determined
using the International Contact Dermatitis Research
Group standardization criteria.'” A positive patch test
result was the presence of erythema and pruritus, a weak
result was the presence of simple erythema without pruri-
tus, and a negative result was the absence of erythema and
pruritus. Skin biopsy specimens were obtained at all posi-
tive patch test reaction sites only and with the consent of
the patient. All histological slides were reviewed indepen-
dently by 2 pathologists (E.T. and J.W.), who were
blinded to the clinical aspect of each patient. Litigious
cases were reviewed on a multihead microscope and the
results agreed on by consensus. The histopathological
findings were classified in 3 categories: (1) spongiotic der-
matitis, defined by spongiosis and superficial lymphohis-
tiocytic infiltrates; (2) irritant dermatitis, defined by lack
of spongiosis, presence of epidermal ulceration, or necrosis
with polymorphous superficial and deep infiltrates; and
(3) nonspecific dermatitis (insignificant or normal aspect),
defined by lack of epidermal changes and presence of dis-
crete lymphohistiocytic infiltrates.

In September 1998, the referring physicians of this
study were contacted if mechlorethamine therapy had been
continued in patients with CIM.

irritant dermatitis and allergic dermatitis may be clini-
cally difficult to determine. Therefore, we conducted a
prospective study to evaluate the frequency of irritant der-
matitis and allergic dermatitis using patch testing and his-
tological analysis in patients with CIM.

— T

Within the first month of follow-up, 2 patients died, 5
patients were lost to follow-up, and 2 patients discon-
tinued mechlorethamine therapy for reasons other than
CIM. These 9 patients were excluded from analysis. The
remaining 43 patients had complete follow-up data, and
they were evaluated for tolerance to mechlorethamine
use. Of the 43 patients, 23 (14 men and 9 women),
aged 20 to 75 years (mean [SD], 53 [9] years), devel-
oped CIM 4 days to 9 months after the initiation of
mechlorethamine therapy (mean [SD], 1 [6] month).
Of the 23 patients, CIM occurred within the first month
in 13 and within 3 months in 21. Of the 23 patients, 15
had MF, 5 had lymphomatoid papulosis, 2 had nonepi-
dermotropic cutaneous lymphoma, and 1 had Langer-
hans cell histiocytosis. Closed patch tests were per-
formed in 21 of the 23 patients (2 of the 23 patients
were excluded for technical reasons). The results of the
21 patch tests were positive in 12, weak in 4, and nega-
tive in 5. The results of further patch testing using 3
dilutions of mechlorethamine for the 12 patients are
presented in the Table. Of the 21 patients, 14 biopsy
specimens were obtained from 14 different patients
with positive or weak patch test results. The biopsy
specimens were reviewed by 2 pathologists (E.T. and

J-W.). Of the 14 biopsy specimens, the histological fea-
tures were consistent with spongiotic dermatitis in 9,
irritant dermatitis in 2, and insignificant or normal in 3.
Of the 23 patients with CIM, 1 man had received prior
total skin electron beam radiation therapy and had a
negative patch test result; 1 woman had had a previous
intolerance to carmustine and 1 woman had previously
received mechlorethamine therapy without developing
CIM: both women had positive patch test results with
histological features of spongiotic dermatitis. Of the 20
patients without CIM, no one received previous treat-
ment with mechlorethamine, carmustine, or total skin
electron beam radiation.

Of the 23 patients with CIM, 12 resumed topical
mechlorethamine therapy after resolution of CIM. Pa-
tients resumed mechlorethamine therapy by initially us-
ing lower concentrations and then slowly increasing the
concentration until a tolerable dose was sustained. The
initial concentrations varied among the centers (10 mg/50
mL to 10 mg/1000 mL). Of these 12 patients, 4 had his-
tological features of spongiotic dermatitis and all 4 dis-
continued mechlorethamine therapy because they de-
veloped CIM, despite the use of higher dilutions of
mechlorethamine, and/or the use of local corticoste-
roids, and/or PUVA therapy. The 8 remaining patients
without histological features of spongiotic dermatitis
were able to resume sustained applications with the
use of progressive dilutions of mechlorethamine. The
patch test reults of these 8 patients were negative in
2, weak in 1, positive in 4, and 1 did not undergo patch
testing. Of the 4 with positive patch test results, 1 did
not undergo a biopsy, 2 had biopsy specimens showing
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histological features of irritant dermatitis, and 1 had a
biopsy specimen showing normal or insignificant histo-
logical features. Comparing the groups with and with-
out histological features of spongiotic dermatitis using
the Fisher exact test showed a statistically significant dif-
ference (P = .002).

— T

Our study confirms that CIM is a frequent adverse reac-
tion to topical mechlorethamine therapy. It is a cutane-
ous reaction that appeared early, within the first 3 months
of treatment, in 21 (91%) of the 23 patients in our study.
In 9 (64%) of the 14 skin biopsy specimens, the histo-
logical result was spongiotic dermatitis. This result is of
interest because we did not find any previous large stud-
ies®!* with comparable results in patients who had CTCL
with tolerance to mechlorethamine therapy, in addition
to patch testing, biopsy specimens of patch testing, and
systematic review of the skin biopsy specimens. Wal-
dorf et al*® reported biopsy results from 3 patients with
MF receiving mechlorethamine therapy who under-
went patch testing using mechlorethamine, and all 3 de-
veloped spongiotic dermatitis.

Mycosis fungoides is a well-defined subtype of CTCL,
and the symptoms of patients with patches and plaques
may not respond to certain therapies.! Initial treatments
for these patients include topical mechlorethamine, topi-
cal carmustine, topical corticosteroids, PUVA, UV-B ra-
diation, and total skin electron beam radiation therapies.
All are effective in treating MF!36.14161821- however, be-
cause topical mechlorethamine can be easily prepared at
home, it is frequently used, especially in elderly patients,
in France.

Mechlorethamine is a nitrogen mustard that was in-
troduced in the medical field approximately 50 years ago
to treat CTCL."? It is one of the safest therapies cur-
rently used to treat the early stage of MF. It is used as a
0.02% dilution of an aqueous solution, which has been
shown to have an acceptable therapeutic risk-benefit ra-
tio. The major adverse reactions to mechlorethamine
therapy are cutaneous reactions. Short-term adverse re-
actions include pruritus, xerosis, hyperpigmentation, and
less commonly urticaria, bullous reactions, and Stevens-
Johnson syndrome.>”*** The most common adverse re-
action is CIM, defined by erythema and pruritus at the site
of application.'” In our study, 23 (53%) of the 43 patients
developed CIM; this percentage is similar to those re-
ported in the literature.'*'®!? In several previous stud-
ies, 20891218 the frequencies of CIM in patients were 38%,
49%, 57%, 58%, 70%, and 83%. The mean (SD) age (53
[9] years) of patients with CIM in our study was similar to
those of a previous study (58 [7] years) and does not seem
to be a prognostic factor in the development of CIM. Of
the 23 patients with CIM in our study, CIM occurred within
the first month of treatment with mechlorethamine in 13
(56%) and within 3 months in 21 (91%). These data are
similar to that of previous reports®”*!!* that CIM usually
occurs in the first weeks of mechlorethamine treatment.

Because the distinction between a simple irritant der-
matitis and an allergic dermatitis can be clinically diffi-
cult to determine in patients with erythema and pruri-

Patch Test Results in 12 Patients With Cutaneous
T-Cell Lymphomas

Dilutions of Mechlorethamine*

Patient Type of Cutaneous T I
No. Lymphoma 10-Fold 100-Fold 1000-Fold
1 Lymphomatoid papulosis + - -
2 Nonepidermotropic cutaneous + - -
lymphoma

3 Mycosis fungoides - - -
4 Mycosis fungoides

5  Mycosis fungoides - - -
6  Lymphomatoid papulosis - - -
7 Lymphomatoid papulosis - - -
8  Mycosis fungoides + - -
9  Lymphomatoid papulosis - - -

10  Langerhans cell histiocytosis - - -
11 Mycosis fungoides + - -
12 Mycosis fungoides + + +

*The plus sign indicates a positive result, which was the presence of pruritus
and erythema; the minus sign, a negative result, which was the absence of
erythema and pruritus. All patients had positive patch test results to the usual
concentration of 0.02% mechlorethamine solution.

tus due to CTCL, we systematically obtained biopsy
specimens only from the patch test sites. In our study,
21 of the 23 patients received closed patch tests. Of the
21 patients, 14 with positive or weak results had biopsy
specimens that were analyzed. Almost half of our pa-
tients (9 of 23) who developed CIM exhibited both pru-
ritus and erythema, sensitization to mechlorethamine
therapy, positive patch test results, and histological fea-
tures of spongiotic dermatitis. Results reported by Wal-
dorf et al'® of 3 biopsy specimens removed from pa-
tients with positive patch test results showed spongiotic
dermatitis with vesiculation, dermal edema, and peri-
vascular infiltrate of lymphocytes. Therefore, we con-
clude that spongiotic dermatitis is the most frequent his-
tological pattern in patients who develop CIM.

In patients with spongiotic dermatitis, it is still not
clearly defined whether mechlorethamine therapy should
be discontinued, and the best therapeutic schedule for
mechlorethamine therapy remains unclear. Recent stud-
ies*¥1215 have proposed various methods to prevent al-
lergic sensitization to mechlorethamine therapy. Most of
these methods were not effective and may have caused
severe adverse reactions.!® In all the studies above, the
diagnosis of hypersensitivity to mechlorethamine was
based on clinical grounds; therefore, it is difficult to de-
termine the proportion of actual diagnoses of spongi-
otic dermatitis to that of mechlorethamine use. In pa-
tients with psoriasis, it has been shown that intravenous
desensitization to mechlorethamine is unsuccessful.'
Therapy with UV-A or UV-B can reduce the incidence
of allergic contact dermatitis caused by mechloretha-
mine therapy'' and delays contact sensitization to mech-
lorethamine.!? In patients with MF, there is no clear evi-
dence that the use of PUVA therapy delays the
development of mechlorethamine sensitization.” The ef-
fectiveness of desensitization using intravenous injec-
tion of mechlorethamine in patients remains controver-
sial. In 1977, Leshaw et al® found the same sensitization
rate (38%) comparing 2 groups of 13 patients with MF,
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with or without tolerogenic injections. To our knowl-
edge, the largest series was by Vonderheid et al® in 1977.
In this study, of 60 patients who had MF and CIM, 31
underwent intravenous desensitization to mechloretha-
mine and 17 of the 31 were able to resume topical mech-
lorethamine therapy. Nevertheless, 7 patients devel-
oped local cutaneous reactions requiring extended
hospitalization, and all 31 patients in the study were hos-
pitalized because of this treatment.® Because of the in-
convenience to the patient, this method has been largely
abandoned. In addition, the use of mechlorethamine oint-
ment to reduce the frequency of CIM also has been pro-
posed by Price et al.'®*° In one study,'® only 3 of the 12
patients with a history of CIM developed contact der-
matitis and none of the patients who were exposed for
the first time to mechlorethamine developed CIM. Price
et al'® hypothesize that patients with hypersensitivity to
the aqueous solution of mechlorethamine have devel-
oped sensitivity to components produced from the break-
down of the product while in solution and that the oint-
ment preparation may preserve the mechlorethamine
molecule in its original state.'®2°*> Nevertheless, the
French and the American preparations of mechloretha-
mine are different and it is not technically possible to mix
the French mechlorethamine in an anhydrous vehicle.*
The use of mechlorethamine ointment has not been of-
ficially recommended for use in France, and, currently,
the aqueous solution is the only form that may be used
to treat patients with cutaneous disorders.'*2°

Local desensitization with a diluted aqueous solu-
tion of mechlorethamine in patients with MF was
shown to be useful by Constantine et al*® and Ramsay et
al,” but in these 2 studies, the authors diagnosed patients
as having CIM based only on clinical findings. The
authors administered to patients aqueous solutions of
mechlorethamine with dilutions between 10 mg/1200
mlL to 10 mg/1800 mL every day for 1 week. If the dilu-
tion was tolerated, the dosage could be approximately
doubled the following week until a tolerable dosage
was achieved or the original concentration was toler-
ated. Using this method, 71 of the 73 patients were able
to tolerate sustained applications of mechlorethamine
in the 2 studies. Our results do not support the results
of these 2 studies because only 4 of the 9 patients with
histological features of spongiotic dermatitis were
unable to tolerate the mechlorethamine treatment
despite the use of progressive dilutions, local corticoste-
roids, and/or PUVA therapy. An explanation for the tol-
erance to mechlorethamine use mentioned in the stud-
ies above could be the application of lower dilutions of
mechlorethamine (10 mg/50 mL to 10 mg/1000 mL) or
a chemical difference between the aqueous form of
mechlorethamine used in France and the ointment used
in studies conducted in the United States. The new
challenge of mechlorethamine in our study was retro-
spective. Further investigation is necessary to arrive at
an exact analysis of the impact of dilutions and chemi-
cal differences of mechlorethamine application in
patients with CIM. In a recent review by Ramsay et al,’
no distinction was made between allergic dermatitis and
irritant dermatitis; however, there was a clear distinc-
tion between allergic contact dermatitis and irritant

contact dermatitis in a previous study.'® The histologi-
cal findings in our study also showed the distinction
between allergic dermatitis and irritant dermatitis, and
spongiotic dermatitis was shown to be the most fre-
quent histological pattern of CIM.

A mild cutaneous irritation is usually observed at the
site of mechlorethamine application, especially in inter-
triginous sites and at lesion sites.® Severe irritation is usu-
ally observed in patients who received prior treatment with
radiotherapy, or who have atopic skin or erythroderma.”
In these cases, the concentration and/or the frequency of
mechlorethamine application can be reduced tempo-
rarily until the disappearance of erythema and pruritus.
Concurrent administration of local corticosteroids and
emollients can reduce cutaneous irritation. In addition,
short-term application of mechlorethamine probably could
help reduce irritant dermatitis, but its effectiveness at pre-
venting allergic dermatitis has yet to be demonstrated. This
decreased effectiveness is due to mechlorethamine’s rapid
breakdown into its ionized form which cross-reacts in hy-
persensitivity reactions,'**** when dissolved in water.
Vonderheid'® observed that excessive irritation led to dis-
continuation of the treatment in only 10% of the pa-
tients. In the present study, 12 of the 23 patients resumed
topical mechlorethamine therapy after resolution of CIM
and 8 of the 12 did not show histological features of spon-
giotic dermatitis. Of the 8, biopsy specimens in 2 patients
showed histological features of irritant dermatitis. The
8 patients were able to resume sustained application of
mechlorethamine.

Accepted for publication June 29, 1999.
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