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ABSTRACT 

Background: Following the growing interest for immunotherapy in metastatic 
melanoma, it was hypothesized that it could act synergistically with 
chemotherapy. 

Methods: Fifty-nine selected patients with recurrent melanoma (37 locoregional 
and 22 locoregional and hematogenic) were treated with a combination of topical 
dinitrochlorobenzene (DNCB) and systemic dacarbazine (DTIC). The observations 
were analysed retrospectively. 

Results: Fifteen patients (25 %) (one third with distant spread) experienced a 
complete response with a median duration of 10 months (range: 3-210 months). 
Five of these patients, three of them with haematogenic disease, showed 
prolonged disease-free survival (85, 156, 170,177 and 210 months). Seven patients 
(12 %) obtained a partial response, and no response was seen in the remaining 37 
patients (63 %). In the presence of a severe local reaction to topical DNCB 
application the median survival was 12 months compared to 7 months in cases 
with a slight or moderate local reaction (P = 0.0013). Patients showing a response 
to the DNCB - DTIC combination had a median survival of 18 months versus 7 
months for the non-responders (P < 0.0003). 

Conclusions: In view of the prolonged survival in five patients, this combined 
treatment schedule yields promising results in the treatment of selected melanoma 
patients with cutaneous recurrences, whether or not these are associated with other 
metastases. 
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INTRODUCTION 

Once disseminated, melanoma is difficult to treat due to its poor response to 
chemotherapy. Spontaneous regression of primary melanoma, lymphocytic 
infiltration of melanocytic lesions, increased incidence of the disease in 
immunosuppressed individuals and long disease-free intervals all provide 
evidence of an immunological reaction of the immunocompetent host against the 
tumour. These observations form the basis for the application of immunotherapy 
in melanoma. Since Morton published his results with intra-lesional Bacillus 
Calmette-Guérin (BCG) injection in 1970, a plethora of investigators have been 
clinically testing biological response modifiers.1 In spite of the many optimistic 
results however, no randomized study could prove any benefit of such agents.1 

Dinitrochlorobenzene (DNCB) is an allergenic substance which has been used 
topically to treat primary and metastatic cutaneous melanoma since 1973.23 The 
combination of non-specific immunomodulation with a chemotherapeutic agent has 
been reported previously on several occasions,4 but the use of a combination of DNCB 
and dacarbazine (DTIC) has not been described. Several observations justify the 
investigation of this combined modality therapy. It has been claimed that vaccination 
with allogeneic melanoma cells or highly purified melanoma antigens may potentiate 
the effect of DTIC.5 Another study demonstrated that, of 26 patients who had failed to 
respond to either DTIC alone or vaccination with purified allogeneic melanoma cells 
alone, 19 responded to the combination of the two.6 Moreover, it has been shown in 
rumour-bearing guinea pigs that, when the animals were pretreated with a vaccine 
consisting of tumour cells and BCG, cytostatic drugs given after 3 weeks (at the peak 
of the inflammatory response) were much more effective in terms of survival than 
when they were administered without this pretreatment.7 

In the present study, our experience with a combination of DNCB and DTIC in 

selected patients with regional cutaneous metastases is described. 

PATIENTS AND METHODS 

Patients 
In the period 1979 to 1995, 59 patients with recurrent melanoma had been 

treated with a combination of DNCB and DTIC by Ph.R. or S.P.I.. They comprised 
23 men and 36 women with a median age of 50 years (range: 18 - 81). The primary 
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melanoma was located on the lower limb in 32 patients (54%), on the trunk in 16 

patients (27%), in the head and neck region in five patients (8%) and on the upper 

limb in five patients (8%). In one patient the primary tumour location was 

unknown. Pathologic classification of the original melanoma was possible in 31 

patients. The median Breslow thickness was 3.6 mm (range: 0.4 - >15). 

All patients had at least locoregional cutaneous disease recurrence, with a 
median of 10 lesions per patient (range: 1 - >100). Regional nodal disease was present 
in ten patients. Twenty-two patients had distant metastases at the onset of treatment: 
eleven in the lungs, four in the skin, four in bone, one in the liver, one in the pancreas 
and one in both liver and lung. In 21 patients (36%) in-transit disease or satellites 
were the first manifestations of recurrence. No patient received any kind of systemic 
therapy before the start of DNCB applications. Prior to the DNCB - DTIC treatment, 
17 patients had undergone isolated limb perfusion as adjuvant treatment or for 
advanced local regional disease. In 33 patients a regional lymphadenectomy had 
been performed for nodal recurrences earlier in the course of the disease. Thirteen 
patients with locoregional disease had received one or more courses of radiotherapy 
with or without hyperthermia. The median interval between treatment of the 
primary tumour and the DNCB - DTIC treatment was 34 months (range: 2-144). 

Methods 
Sensitizing the patient was done using DNCB as a 2% solution in acetone; 0.1 

ml of this solution was dripped on a cutaneous metastasis on day 1 and day 8, 
followed by treatment of a few additional metastases on day 15. For the next 2 
weeks, these topical treatments were given three times a week. More metastases 
could be treated this way if necessary. 

Care was taken not to apply DNCB on normal skin in order to limit the 
extent of the local reaction. The DNCB treatment was started in the outpatient 
clinic. After two to three applications, 41 patients were instructed how to proceed 
with the treatment at home. For this purpose DNCB as a 3% ointment in vaseline 
was used; sometimes lidocaine was added. In the other patients, courses were 
completed at the outpatient department. DNCB applications were continued 
during the chemotherapy courses. 

DTIC treatment was started 4 weeks after the first DNCB applications. In 

50 patients, DTIC 400 mg/rn^ daily was administered intravenously on three 
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consecutive days. Six patients were treated with a single dose of 800 m g / m z and in 

three initial patients, five consecutive doses of 250 mg/m 2 were given. Courses 

were repeated every 3 - 4 weeks and were continued as long as there was tumour 

regression or stable disease. A median of eight courses (range: 3-18) were given in 

the complete response group, compared to three courses (range: 1-8) for the non-

responders. The local and systemic side effects of the DNCB treatment were graded 

from 1 to 4, as illustrated in Table 1. The response was classified using the World 

Health Organisation (WHO) guidelines.8 

Table 1. Grading and incidence of local and systemic toxity following DNCB 
application in the treated patient group 

Grade Local toxity Systemic toxicity 

Symptoms % of Symptoms % of 
patients patients 

1 Erythema 2 Subfebrile 
temperature 

4 

2 Swelling 17 Fever < 39.5 °C 16 

3 Blisters and 
epidermolysis 

77 Fever > 39.5 °C 12 

4 Ulceration 4 Nausea, general 
illness 

4 

RESULTS 

A complete response was observed in 15 patients (25%), a partial response or 
stable disease in seven patients (12%) and tumour progression was seen in 37 
patients (63%). Median response duration was 10 months (range: 3 - 210) for the 
complete responders and 4 months (range: 2 - 5) for the partial response group. 
Patient and tumour parameters in relation to the treatment results are listed in 
Table 2. Response was not found to be related to the presence of distant metastases. 
Eight (36%) of the 22 responding patients, and 14 (38%) of the 37 non-responding 
patients had distant metastases at the onset of therapy. The cutaneous lesions of 40 
patients showed at least a partial response after the initial DNCB treatment. This 
response was not predictive for the final outcome. 

Analysis of the patterns of failure after initial response, demonstrated new 
distant metastases in two thirds of patients, half of them developing cerebral 
metastases. Locoregional uncontrollable disease was the problem in the remaining 
patients. 
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Table 2. Patient and tumour characteristics in relation to the response to DNCB-DTIC 

Overall Response a No response Significance 

No. of Patients (%) 59(100) 22 (37) 37 (63) 
Sex (% M/F) 40/60 36/64 40/60 
Median age,years (range) 50(18-81) 48 (25-81) 52(10-79) NS 
Median disease-free interval from primary 34(2-144) 35 (4-132) 30(2-144) NS 
melanoma, months (range) 
Site of primary tumour 

Head 5 2 3 
Trunk 16 4 12 
Leg 33 14 19 
Arm 4 2 2 
Unknown 1 - 1 

Median number of regional skin IO( l -> 100) 9 ( l - > 100) l 0 ( l - > 100) 
metastases (range) 
No. of patients with distant metastases (%) 22 (37) 6(27) 14(38) NS 
Median overall survival, months (range) I l (1-210) 15 (8-210) 7.5 (1-27) P< 0.0001 

NS= not significant (age and disease-free interval from Mann-Witney test, distant metastases from %', survival 
from log-rank test) 
" Complete and partial. 

The overall 5 - year survival was 15 % with a median overall survival of 10 
months (Figure 1). Median overall survival for the group of complete responders 
was 50 months (range: 9 - 210). The partial responders had a median overall 
survival of 9 months (range: 5 - 20), while the non-responders survived for a 
median of 7.5 months (range: 1 - 27). Patients showing a response to the DNCB -
DTIC combination had a significant better survival than non-responders (P < 
0.0003) (Figure 2). 

100 
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Figure I: Survival curve of the 59 treated patients shows a median overall 

survival of 10 months and a 5 - year survival of 15 %. 
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100 
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Figure 2: Survival of 22 patients responsive to DNCB- DTIC treatment (full line) 
compared to the survival of 37 non-responding patients (dashed line) (Log-Rank 

X2 = 13.6, P< 0.0003). 

100 

24 48 72 96 120 
time from treatment (months) 

Figure 3: Survival of 48 patients experiencing grade 3 or 4 local reaction after 
DNCB application (dashed line), compared to the survival of 11 patients with less 

intense reactions (full line) (Log-Rank %2 = 10.4, P = 0.0013). 

There was no treatment related mortality. After DNCB application a severe 
local reaction was observed in 48 patients (81%). All patients eventually showing 
complete response did experience a severe reaction to DNCB. In the presence of a 
severe local reaction to topical DNCB application, the median survival was 12 
months as compared with 7 months in case of slight or moderate response (P = 
0.0013) (Figure 3). Systemic side-effects, as outlined in Table 1, were seen in one 
third of the patients and did not correlate with the outcome. The development of 
erythroderma syndrome in one patient and general illness with high fever and 
vomiting in another patient resulted in the DNCB applications being discontinued. 
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Treatment-related pain after DNCB was not a major issue. There was not a marked 
difference in allergic reaction between the 2% DNCB solution and the 3% ointment 
applied by the patients themselves. 

Table 3. Characteristics of patients with a durable (> 5 years) complete response 

Patient Age 

(years) 

Sex Primary tumour pathology Metastases Previous therapies 

(locoregional)3 
Disease-free 
interval form 

Disease-free 
Patient Age 

(years) 

Sex Previous therapies 

(locoregional)3 
Disease-free 
interval form survival after 

Breslow Clark Site Intransit Distant Primary DNCB-DTIC 
(n) 

Site n 
melanoma 

(months) 
(months) 

1 49 F > 10 V Leg 2 Lung 6 2 x E X C 6 177 
2 37 M _b _ Face 1 Lung 3 RLND 36 156 
3 29 F _c _ Leg 15 Skin 5 RLND, 2 xILP 18 210 
4 28 F 3 III Back 12 RLND 6 170 
5 61 F 2.1 IV Leg 12 - - EXC.2x lLP 84 85d 

"IIS'-isolated limb perfusion; RLND=regi onal lymph node dissectie n; EXC=/oco/ excision 
Primary lost 

Unknown primary 

Deceased 

The characteristics of the five patients who experienced a complete and 
durable remission are outlined in Table 3. Two patients, with limited cutaneous 
disease, had lung metastases as shown on plain chest radiograph and tomography, 
another patient presented with biopsy-proven distant cutaneous metastases. The 
six lung metastases of one patient had completely disappeared after three DTIC 
courses; the three pulmonary metastases of the second patient enlarged initially 

/ 

Figure 4: Chest radiograph of patient 2 (see table 3) with 
pulmonary metastases (arrows) enlarging during DNCB 
treatment (april 1982). 
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(figure 4) but after ten DTIC courses they had disappeared (figure 5). One of these 

patients (patient 5 in Table 3) died 7 years after treatment of unknown cause; the 

others are still alive without evidence of disease. 

Figure 5: Chest radiograph of patient 2 after two courses of 
DTIC (June 1982). The pulmonary metastases have 
disappeared. 

DISCUSSION 

Of the 59 patients presented above, 15 (25%) experienced a complete response to 
the DNCB-DTIC combination therapy. Though the treated population was selected 
based on the presence of cutaneous recurrent disease, it was not a particularly 
favourable group. More than half of the patients had undergone a therapeutic lymph 
node dissection, one third had one or more isolated limb perfusions, and 13 patients 
had been treated by radiotherapy, before the DNCB-DTIC treatment. The poor 
prognosis of the study group is also reflected in the Breslow thickness of the 
primaries and the 22 patients presenting with distant spread. 

In one third of the finally responding patients, the DNCB-treated cutaneous 
lesions did not disappear until the start of the DTIC treatment. In one other patient, 
only the topically treated cutaneous lesions had completely disappeared. It can 
therefore be stated that, in general, the favourable effects can not be ascribed to 
DNCB alone, but must be attributed to the combination of DTIC and DNCB, or to 
the DTIC treatment alone. The way in which DNCB acts on melanoma is probably 
twofold. On one hand there is a direct caustic effect, which may be enhanced using 
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occlusive dressings.' The improved effect of DTIC, on the other hand, could have 
an immunological basis. Antigen processing may have been enhanced by the 
response to DNCB in the metastases, so that a T-cell response to melanoma 
antigens could develop. It is also possible that cytokine production was non-
specifically induced and that in some way these cytokines are the potentiating 
factors.10 

In accordance with previous reports, in the majority of patients severe local 
effects of DNCB application were observed.39" In one patient this reaction evoluted 
to the potentially life-threatening erythroderma syndrome, and DNCB had to be 
discontinued. The severe general effects of DNCB were not previously reported, 
and caused discontinuation of therapy in another patient. The occurrence of 
general side effects had no relation to the outcome of treatment. The fact that one 
third of the patients exhibited general side effects, indicates once more, that the 
effect of DNCB is not confined to the topically treated areas. 

All patients who developed a remission had experienced severe skin reactions 
in topically treated areas. A severe local reaction to DNCB, therefore, seems to be a 
necessary condition before any effect of the therapy can be observed. The intensity 
of this reaction is probably an expression of immunocompetence of the patient, a 
prerequisite to cope adequately with tumour. On the other hand, half of the 
patients whose tumour did not show any response also experienced severe skin 
reactivity. The fact that responders to anti-tumour treatment, in this case the 
combination of DNCB and DTIC, survive longer is a well known phenomenon in 
oncology. 

Topical DNCB has been recommended to avoid mutilating surgery in primary 
non-nodular melanoma." In other studies, epifocal DNCB as a single agent seemed 
to be useful as an adjuvant treatment before or after resection of the primary 
tumour.101213 Some authors report successful results of DNCB treatment in 
combined locoregional and distant metastatic disease.' " The response rate with 
DTIC as a single agent is approximately 20%. Complete responses with a median 
duration of 6 months are obtained in 5% of patients and in only 1 to 2% with a 
long-term duration.15 With our DNCB - DTIC regimen, a durable complete 
remission was obtained in 8% of the patients, which is a remarkably high 
percentage. The long survival of some patients, is even more remarkable. It 
therefore can be tentatively concluded that the DNCB pre-treatment may have 
potentiated the effect of DTIC. A rationale for such an effect is difficult to provide. 
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It can be hypothesised that an anti-tumour immune response is evoked with topical 

DNCB, acting synergistically with the effect of chemotherapy. Synergism has been 

shown to occur in some experimental systems.716 The delayed type hypersensitivity 

reaction or inflammation provoked by DNCB may give rise to the production of 

cytokines, which might influence tumour proliferation or other properties of the 

tumour, rendering the tumour more sensitive to DTIC. Histologic examination of 

DNCB-treated cutaneous lesions showed dense lymphocytic infiltration and a 

strong inflammatory reaction.3 This reaction, whether on immunological or 

chemical basis, could facilitate penetration of DTIC into the disintegrated lesions. 

Whatever the mechanism, only randomized, controlled clinical trials may address 

the question of whether cytostatic drugs are potentiated by biological response 

modifiers. 

In conclusion, being aware of the limitations of a retrospective study, we are of 
the opinion that the favourable experiences and limited toxicity are encouraging 
enough to offer the combination treatment of DNCB - DTIC to a further selection 
of patients presenting with cutaneous metastases, whether or not associated with 
other recurrencies. 
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