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Abstract. The Scandinavian Mycosi� Fungoides Study 
Group has trcated 21 patient� with mycosis fungoides in 
plaquc stages with topical, whole-body application of 
nitrogen mustard, 20 mg in 40 ml water per square metrc. 
Ten patients were treatcd after previous attempts at intra­
venous tolerance induction ad mod11111 van Scott & Kal­
manson and eleven without. Complete remission was ini­
tially achieved in 10 patients and partial remission in 9 
patients. Contact dermatitis to nitrogen mustard devel­
oped in 2/10 aftcr tolerance induction and in 1/11 without 
tolerancc induction. It is concluded that topical. whole­
body application of nitrogen mustard gives high remission 
rates. In this series. however. many relapses occurred. 
due to inadequacy of the maintenance treatment. Toler­
ance induction has not been found of any value. 

Key "'ords: Mycosis fungoides: Plaque stage: Nitrogen 
mustard: Tolerance induction: Drug re­
sistance 

Since the first reports appeared on the effect of 

topical whole-body nitrogen mustard application in 

mycosis fungoides (3, 10). this treatment has been 
used in many medical centres, with high remission 
rates-especially in the pretumour stage (5). The 
main limiting factor of this treatment modality has 
been the frequent development of contact der­
matitis as a reaction to nitrogen mustard. a compli­

cation often requiring cessation of treatment. How­

ever, van Scott & Kalmanson (9) claimed a de­
crease in sensitization rate when intravenous toler-
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ance induction was given prior to the topical appli­
cation of nitrogen mustard. 

In thi� report from the Scandinavian Myco is 

Fungoides Swdy Group the results of whole-body 

application of nitrogen mustard on 21 patients with 

mycosis fungoides in the plaque stage are presented. 

Ten cases were treated afler tolerance induction 
according to van Scott & Kalmanson (9) and 11 
without tolerance induction. All patients were 

treated intensively in an induction phase followed 

by maintenance. The immediate therapeutic effect 
was assessed as good. The remissions achieved 

were long lived in most cases during maintenance. 
In many cases. however. the maintenance 1rea1-

ment was not intensive enough. resulting in rc­

lapses. Contact dermatitis 10 nitrogen mustard was 

registered in only 3 cases, 2 after and one with­

out previous tolerance induction. 

MATERIAL AND TREATMENT 

During the period July 1974 to May 1976 a group of 21 
patients in Denmark and Swcden, between 42 and 88 
years of age. with mycosis fungoides in the infiltrative 
plaque stage "ere treated. Wc used a clinical �taging mod­
ified from that described by van Scott & Kalmanson (9). 
Stage II was thus de fin ed as infiltrated plaques of less than 
3 mm palpatory thickness. Neither cutaneous tumours nor 
ulceration� should be pre�ent, nor pathological lymph 
nodes (2). 

Patients' data are presented in Table I. 
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Table I. C/i11ica/ pa11ern. lli.,ropMho/og_,. a., reporred by rhe hospira/ pathologisrs a111/ 1rca1111e111 i11 21 pa­

tie111s wi1!, p/aq11e s/af!f> 111ycosi.1 ji111goide.1 

Case 
no. Age Sex Clinical form 

Nitrogen muswrd after 10/erance i11d11uion 
7 48 F Clas\ical 
9 70 M Clas,ical 

17 52 F General. plaques 
26 85 M Poikiloderma 
29 74 M Poikilodcrma 
31 76 M General. plaques 
34 74 M General. plaqucs 
36 6 5  F Cla�sic 
38 88 M Classic 
40 55 M Classic 

Nirrogen mu�wrd wirho111 10/erance i11d11crio11 
2 58 M Classic 
8 82 F Cla!>sic 

14 67 M Class1c 
18 60 M Classic 
25 42 F Follicular 
28 72 M Erythroderma 
30 8 0 F Classic 
3� 69 M Erythrodcrma 
35 51 F Classic 
37 68 M Poikilodcrma 
39 73 M Poikiloderma 

Duration of mycosis fungoides was, in 6 out of 21 cases, 
I 2 months or le�, before the beginning of the treatment. In 
6 ca�es the disease had lasted 5 years or more: 14 years at 
the most. 

Clinical pictures. Clinically speaking, five types of 
mycosis fungoides could be distinguishcd: 

I. The "cla�sical" Alibert-Bazin type with well defined
infiltrated plaques was represented by 11 patient�. Two 
patients showed a circumscript form with plaques re­
strictcd LO a limited skin arc,1. In lhc 01her patient, larger. 

"olitary plaquc" were spread out over the body. Plaques 
had been present for 2-5 years in 4 patients, for 7-12 
months in 4 and for 3-5 months in the remaining patient,. 
ltching and erythema had begun some years before the 
appearance of the skin infiltratcs in 4 cases and within one 
year in the rcmaining case\. 

2. Three patients showed a more disseminated form
with multiple minor plaques. The disease had started 2, 6 
and 8 years prcviously and had soon entered the plaque 
stage. 

3. A follicular type of mycosis fungoide" occurred
in one patient with a disea,e history of 12 months. 

4. Poikiloderma atrophicans vasculare (Jacobi) pre­
ceded the infiltrates of mycosis fungoides in 4 ca�es. The 
actual infiltrative stage had been present for one to four­
teen years. 

5. The erythrodermic form appearcd in 2 cases. with 
onset 12 and 18 months earlier. 

HiHopathology 

In biopsies considered a, diagnostic for mycosis fun­
goides, Darier-Pautrier abscesses have 10 be present in the 

� 78:!801 

Histopathology Duration Duration 
of mycosis fung. of illness of plaque stage 

Obvious 6 yrs 5m 
Obvious 4 yrs 10 rn 
Obvious 2 yrs 19 rn 
Obvious 15 m 15 m 
Obvious 7 yrs 5 yrs 
Compatible 6 yrs 6 yrs 
Obvious 8 yrs 8 yrs 
Compatible 2 yrs 2 yrs 
Obvious 3 yrs 2 yrs 
Obvious Not known 12 m 

Cornpatible 12 m 12 rn 
Obvious 4 yr� 4 m
Cornpatible Sm 7 m
Compatible 17 m 17 m 
Obvious 12 111 I 0m 
Obvious 12 111 10 m 
Obvious 5 yrs 5 yrs 
Compatible 18m 18m 
Obvious 3m 3m 
Compatible 14 yrs 6 yrs 
Obvious 12 m 9 m

epidermis. In these abscesses as well as in the dermal 
cellular infiltrates. atypical histiocyte-like cells and atypi­
cal Jymphocytes should be present. Plasma cells and 
eosinophils may appear in varying number" in the in­
tiltrates. No Sternberg-Reed cells should be found. 

I 111•es1igations 

All the patients were examined clinically and histopatho­
logically by mcans of multiple skin biopsie,,, Lymphnode 
biopsies wcrc done on palpable lymph nodes. Chest roent­
genography was done in all cases. 

Laboratory investigations included erythrocyte sedi­
mentation rate (ESR). haemoglobin concentration (Hb). 
erythrocyte count, leukocyte count, differential leukocyte 
count. thrombocyte count. serum-aspartat-amino-trans­
ferase (s-ASA T. s-GOT), serum-alanin-amino-transferase 
(s·ALAT. ,,.GPT). ,erum alkaline phosphatase. pro­
thrombin. serum bilirubin, serum creatinine and serum 
uric acid. and which were performed in all patients before 
treatment. 

These tests were repeated at intervals and after treat­
ment. 

Treatme111 
Ten patients were treated with whole-body application 
of nitrogen mustard afler previous tolerance induction 
and 11 patients were treated without tolerance induction. 
The patients were selected at random for either of these 
1wo groups. No other treatment was given except for 
1opical hydrocortisone cream I %. 

Tolerance induc1io11 was given according to van Scott & 
Kal man son (9) for a period of 4 weeks. 200 µ.g of nitrogen 
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Fig. I. Results of topical whole-body nitrogen mustard 
application after previous tolerance induction in 10 pa­
tients with mycosis fungoides, plaque stage. CR: complete 
remission: complete disappearance of all skin lesions, 
slight erythema accepted. PR: partial remission; signifi­
cant regression of skin lesions (more than 50%). NC: 
no change. PD: progressive disease, compared with the 
status at the onset of treatment. 

mustard (Mustine® , Boots) dissolved in 100 ml isotonic 
saline was given as an intravenous infusion on day -21, 
-14, -7. 0 and 7. 

Induclion plwse of 1reatme111. 20 mg of nitrogen
mustard (Mustine®, Boots) was dissolved in 40 ml of wa­
ter per square metre of body surface. The solution was
freshly prepared in a plastic cup on the day of use. and
applied to the whole skin surface using a cotton wool pad.
The treatment was performed daily from day I to day 15.
An exception was made for the face and intertriginous
si tes. which were treated every 3rd day. The induction
treatmenl was always given on an in-patient basis.

Maintenance. One month after day 15 the maintenance
treatment with nitrogen mustard was staned and given
once a month in the same dosage as mentioned above. The
maintenancc was either given at the out-patient depart­
ment or in the patient's home.

Follow-up

All patients were examined regularly over at least 12
months, in some cases for up to 24 months. or until re­
lapse, when intensified nitrogen mustard treatment was
given. However, some patients in relapse were referred to 
a phase 2 study in which transfer factor was combined
with the topical nitrogen mustard (12). lf the disease prog­
ressed 10 tumour stage, systemic chemotherapy was given
according 10 other treatment modalities in the Scandina­
vian Mycosis Fungoides Study Group (2).

RESULTS 

The results of the treatment are compiled in Figs. 
and 2 for treatment with nitrogen mustard after ( 10 

patients) and without previous tolerance induction 

( 11 patients). 
After previous tolerance inducrion, complete re­

mission was achieved initially in 5 patients, and 
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partial remission in another 5. Those patients who 

achieved complete remission. however. showed a 

quick relapse in spite of maintenance. In 2 of these 
cases. a new intensified treatment led once more to 

complete remission. Altogether, only 2 patients 

progressed to the tumour stage. 

Witlwut previous 10/erance ind11c1ion, 4 patients 

achieved complete remission initially and an addi­

tional patient during the continued treatment, 
whereas 4 patients went into partial remission. In 5 
patients who had obtained complete remission, the 

disease reappeared <luring maintenance. For 2 of 

them a new, intensified treatment once more 

achieved complete remission. For one patient the 

treatment had to be stopped after the induction 

phase. without remission, and the patient died some 
weeks later of a disease unrelated to mycosis fun­

goides. In another patient the disease remained to­

tally unaffected by the treatment and progressed 

rapidly to the tumour stage. Progress to the tumour 

stage occurred later in another 3 patients. There 

appears to be no difference in the effect of the 
therapy between the two groups treated with and 

without previous tolerance induction. However, the 

two groups were not completely identical. as they 

differed somewhat with regard to clinical appear­

ance and duration of the disease (Table I). 
We were unable to demonstrate any relationship 

between effect of treatment and the following 

factors: sex. age at time of treatment, interval be­
tween onset of clinical signs and sta11 of treatment, 

number and size of infiltrates, clinical form of the 

disease, histopathological findings. 

Decreasing sensitivity ro nitrogen mustard was 

observed in one patient. lnitially the disease was 

controlled by application once a month. However, 

after one year, application every second week and 

4 10 12 14 16 18 20 22 24 

Months 

Fig. 2. Results of topical whole-body nitrogen mus1ard 
application in 11 patients with mycosis fungoides, plaque 
stage. 



later every week could not maintain complete con­

trol ovcr the skin condition. 

SIDE EFFECTS 

Three cases of severe contact sensitization to 

nitrogen mustard have been rccorded, two among 

thosc involving tolerance induction before treat­

ment and one without. A slight irritation dermatitis 

was common especially early in the induction phase 

of the treatment, and particularly in the intertrigin­

ous skin regions. This declined gradually without 

reduction of the do'>e. 

A patchy hyperpigmentation often appears. No 
haematological side effects wcre to be observed. 

The treatment as a whole was well tolcrated by 

most patients. 

No case of contact sensitization to nitrogen 

mustard occurred among thc staff treating the pa­

tients. All personnel coming into contact with 

nitrogen mustard wore plastic gloves and protective 

clothing. 

DISCUSSION 

Topical treatment with nitrogen mustard resulted in 

remission. complete or parti al, in 19 out of 21 pa­

tients with mycosis fungoides in the plaque �tage. 

Our induction phase was \hort but aggressive. 

consisting of 15 days· application of 20 mg of 

nitrogen mustard in 40 ml water per square metre 

body Slllface. This technique was succes�fully used 
by u� in a pilot \tudy but differ� from that u�ed by 

others who apply nitrogen mustard in small daily 

doses for prolongcd periods of time (5, 9). Our 

maintenance treatment was rather mild, however, 

being given only once a month. We are ce11ain that 

this is the reason for the high relapse rate. Conse­

quently we have subsequently increased the fre­

quency of the application during maintenance. 

Surprisingly. vcry few case� of contact sensitiza­

tion to nitrogen mu�tard have been recorded in this 

material. as compared with tho�e mentioned in the 

literaturc (5. 9). Nor was any intluence of tolerance 

induction seen, i.e. as many patients developed 

contact !>ensitization af1er tolerance induction as 

without. In our material, the tolerance induction as 

described by van Scott & Kalmanson (9) has failed 

to prevent contact sensitization. which �cems to 

agree with other reports (I, 4, 11 ). However. we did 

not carry out pa1ch testing with nitrogen mustard 
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�y�tcmatically in order 10 eMablish the minimum 

irritation dose. We refraincct from doing �o because 
of the possible risk of sen�itization re:,ulting from 

1he�e tests prior to the treatment. which was con­

,idered undesirable when the project was planned. 

On the other hand. somc reports would now ap­

pcar to indicate that sensitization may have a bene­

ficial therapeulic effect (8). This observation tallie'> 

with 1he fäet that in our ,;cries 3 patients sensitized 

to nitrogen mustard did indeed go into long-lasting 

remission. 

Tolerance induction has not improved the 

therapeutic cffect in thb material. Nor was thi, 

mcntioned by van Scott & Kalmanson (9). The to­

lerance induction rather postpones commencement 

of the therapy. Consequently. the Scandinavian 

Mycosis Fungoides Study Group ha\ abandoned 

this procedure in the treatment with nitrogen 

mustard. 

The observation of the declining effect of 

nitrogen mu�tard <luring the maintenance as seen in 

one patient, probably due to the development of 

resistance to nitrogen mustard, has also been made 

by Volden (unpublished observation). He noticed 
a complete ce:.�ation of the effect of nitrogen 

mustard in two patients hitherto successfully 

trcated for a period of about two year:,. As far as we 
are aware this phenomenon has not prcviously been 

considered a!> the cause of treatment failure whcn 

applying topical nitrogen mu�tard to mycosis fun­

goides. The mode of action of topical nitrogen 

mustard is still not settled. Both an alteration of the 
DNA moleculc (6) and immunological mechani�m� 

have been suggested a!> the basis of the therapeutic 

effect. The phenomenon mentioned above. indicat­

ing the development of drug resistance. may sup­

po11 the idca of an alkylating effect of nitrogen 

mustard also via tOpical application. The aggressive 

induction pha,e as scheduled, followed by maintc­

nance more intense than we used initially. is a 

highly efficacious proccdure of topical nitrogen 

mustard therapy suited 10 the treatment of the 

plaque stage of mycosis fungoides. Furthermore. it 

also seems to have a bcneficial effect in the tumour 

�tage of the di�ease ( 11). 

Current inve!>tigatiOn\ u�ing p�oralen and long­

wave ultraviolet irradiation (PUVA) have sho\\ n 

therapeutic rewlts initially on the �ame leve! a� 

those obtaincd by us with topical nitrogen mu,tard 
(7). We are at the prc�cnt time in the proces:, of 

comparing these two treatment modalitie�. 

Acl" Dermo101 ('111'1' r S1ocJ..holm1 .�V 



68 L. Mo/in et al. 

ACKNOWLEDGEMENT 

This work wa.:, ,upported by thc Danish Cancer Society. 
thc Norwegian Cancer Society and the Swedish Cancer 
Society. 

REFERE CES 

I. Cons1antine. V. S., Fuks, Z. Y. & Farber, E: M.:
Mechlorethamine desensi1iza1ion in therapy for my­
cosis fungoides. Arch Derma10I // J: 484, 1975.

2. Groth. 0 .. Molin, L., Thomsen, K., Grunnet. E ..
Hellbe. L .. Holst. R .. Michaelsson. G., Nilsson. E ..
Roupe, G .. Schmidt, H. & Skogh, M.: Tumour stage
of mycosb fungoides treated with bleomycin and
methotrexale, Report from 1he Scandinavian Mycosis
Fungoides Sludy Group. Acta Dermatovener (Slock­
holm) 59; 59. 1979.

3. Haserick. J. R.: Remission of lesions in mycosis fun­
goides following topical application of nitrogen
mustard. Cleveland Clinical Quarterly26: 144. 1959.

4. Leshaw. S .. Simon. R. S. & Baer. R. L.: Failure 10
induce tolerance 10 mechlorethamine hydrochloride.
Arch Dermatol /JJ: 1406. 1977.

5. Levi. J. A. & Wiernik, P. H.: Management of myco,is
fungoidcs--currenl status- and future prospects.
Medicine 54: 73. 1975.

6. Marn, G. & Lewis. A. G.: X-radiation and nitrogen
mustard interaction in mammalian cells grown in vit­
ro. Radiat Research 23: 192. 1964.

Acta Dermato,·ener (Stoc:Uwlmi 59 

7. Molin, L., Thomsen. K .. Volden. G .. Fi cher, T .. 
Groth. 0 .. Nordentoft. A. & Zachariae. H.: Aspects
on thc treatment of mycosis fungoidcs. Report from
the Scandinavian Mycosis Fungoides Study Group.
Cutis. accepted for publication.

8. Pric:e. N. M .. Constantine, V. S., Hoppe. R. T., Fuks.
z. Y. & Farber. E. M.: Topical mechlorethamine
therapy for mycosis fungoides. Br J Dermalol 97: 547.
1977.

9. van Scou, E. J. & Kalmanson, J. D.: Complete remi:,•
sion of mycosis fungoides lymphoma induced by 1opi­
cal nitrogen mustard (HNJ. Cancer32: 18. 1973.

10. Sipos. K. & Jakso. G.: A muståmitrogen helny al­
kamazåsa nehany hörbetegsegben. Börgyögyåszati es 
Venerologiai SzemleJ2: 198. 1956.

11. Volden, G. & Eeg Larsen. T.: Remissions of mycosis
fungoides induced by nitrogen mustard (HN,). Der­
matologica 156: 129. 1978.

12. Zachariae, H .. Ellegaard, J., Grunnet. E .. Heron, I. &
Thestrup Petersen. K.: Transfer factor ved mycosis
fungoides. XXI Scandinavian Dermatolog} Con­
gress. Århus. Denmark. June 26-29. 1977.

Recei,•ed April 10. /978 

Lars Molin, M.D. 
Depanment of Dermatology 
University Hospital 
S-581 85 Linköping
Sweden




