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Despite the poor prognosis of metastatic malignant melanoma, polychemotherapy with dacarbazine

and fotemustine has shown promising results in several studies. We report on the clinical eYcacy of a

new sequential administration regimen with dacarbazine at a dose of 200 mg/m2 followed 24 h later by

fotemustine 100 mg/m2 every 4 weeks in 63 patients with metastatic melanoma. A complete response

was noted in 3 patients (5%), a partial response in 4 patients (6%), stable disease in 33 patients (5%)

and progressive disease in 23 patients (37%). The duration of the 3 complete responses was 5, 14 + and

60 + months, for the 4 partial responses, 3, 4, 6 and 13 months. The median duration for stable disease

was 4 months. The best response rates were obtained for lung and lymph node metastases. Toxicity

was mild and mainly limited to haematological without pulmonary side-eVects. Although there was a

relatively low objective response rate, this chemotherapy regimen as a palliative treatment, is poten-

tially valuable for patients with progressive stage IV melanoma. # 1998 Elsevier Science Ltd. All

rights reserved.
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INTRODUCTION

The prognosis of metastatic malignant melanoma is poor

and treatment with chemotherapy is highly unsatisfactory.

Dacarbazine (DTIC) is the most eVective single agent with a

response rate of up to 20%. Hence, various combination

chemotherapy regimens have been tested in an attempt to

improve the response rate [1]. Of these the poly-

chemotherapy with DTIC and fotemustine has shown pro-

mising results, but the sequential scheduling of these drugs

has been complicated by lung toxicity [2±4]. We report the

clinical response of an adjusted sequential combination

treatment with DTIC at a dose of 200 mg/m2 followed 24 h

later by fotemustine 100 mg/m2 every 4 weeks in 63 unse-

lected patients with metastatic melanoma.

PATIENTS AND METHODS

74 patients with progressive, metastatic malignant mela-

noma were treated with DTIC at a dose of 200 mg/m2 fol-

lowed 24 h later by fotemustine 100 mg/m2 intravenously.

Therapy was repeated every 4 weeks for up to 10 courses or

until progression. Response was assessed monthly by clinical

examination, complete blood cell count, renal and liver blood

chemistry. Chest X-ray, computed tomography scan, bone

scan, abdomen ultrasound and sonography of the axillary and

inguinal lymph nodes were performed every 2 months for the

evaluation of metastasis.

According to the World Health Organisation criteria [5]

complete response (CR) was de®ned as the disappearance of

all tumour disease for at least 4 weeks; partial response as the

reduction � 50% measured in the most clearly evaluable

indicator lesion for at least 4 weeks without appearance of new

lesions; stable disease was de®ned as a reduction of less than

50% in total tumour mass or an increase of less than 25%;

and progressive disease as an increase of over 25% in the size

of measurable lesions or the appearance of new lesions.

Toxicity was assessed according to common toxicity

criteria (CTC) [6].

RESULTS

Out of 74 patients treated, 63 were evaluable for response.

43 were men and 20 women aged from 27 to 82 years (median
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age 57 years). 29 of the 63 patients were pretreated. 15

patients had received immunotherapy with interferon alpha

and 14 patients had prior chemotherapy (4 patients with

carmustine, 5 patients with DTIC, 3 patients with cisplatin/

carboplatin and 2 patients with cisplatin/tamoxifen). Of these

patients, 7 patients had more than one prior therapies,

including two patients who had received radiotherapy and

one patient who had received isolated limb perfusion with

melphalan. Characteristics of the patients are summarised in

Table 1.

We observed 3 CRs (5%), and 4 PRs (6%) for an overall

response rate of 11%. The duration of the CRs was 5, 14 +

and 60 + months, the duration of the PRs was 3, 4, 6, and 13

months. 33 patients (52%) had SD with a median duration of

4 months (range 2±28 months).

The best response was achieved for lung metastases with a

25% response rate and SD in 75%, followed by lymph node

metastases with 10% response and 80% SD. 3 out of 29

patients with multiple metastases experienced a PR, two of

them had lung and lymph node metastases, the third had

metastases on the skin, lymph nodes and the liver. No objec-

tive response was seen in liver, bone and brain metastases

(Table 2).

Of the 29 patients with prior therapy, 2 patients with mul-

tiple metastases had a PR (7%). Of the 34 patients with no

prior therapy, 3 had a CR, and 2 a PR, with apparently a better

response (15%) than those who had received previous therapy.

The chemotherapy was generally well tolerated (Table 3).

Only 9 patients (14%) experienced a grade III±IV thrombo-

cytopenia or leucopenia leading to treatment delay in 5

patients. Nausea was mild and was easily controlled by stan-

dard anti-emetic therapy. A signi®cant rise of liver enzymes was

seen in only one patient. There was no pulmonary toxicity.

Survival analysis by Kaplan±Meier estimator (Figure 1)

revealed a statistically signi®cant longer survival for patients

with objective response (log-rank test P < 0.005). DiVerence

in, survival between patients with SD and PD was also sta-

tistically signi®cant (P < 0.01).

DISCUSSION

Following the introduction of fotemustine, a new nitro-

surea with special activity on brain metastases, for the treat-

ment of disseminated malignant melanoma [6], the

combination of fotemustine with the most eVective single

agent DTIC has been tested in several studies using two main

schedules [2±4, 6]. The alternating combination of fotemus-

tine and DTIC with fotemustine given on days 1 and 8 and

DTIC given on days 15±18 or 2±5 yielded objective response

rates of 27.2%, 11.7% and 30.8%, respectively, indicating

that it could be particularly eVective in brain metastases

[2, 7, 8]. The sequential administration regimen where DTIC

was given 2±4 h before fotemustine intended to achieve a

synergistic eVect by depletion of the O6 alkyltransferase (O6

AT), which acts as a factor in cellular resistance to chemo-

therapeutic agents [9]. This sequential regimen has been used

Table 1. Patients' characteristics

n (%)

Sex

Male 43 (68)

Female 20 (32)

Median age (range) 57 (27±82) years

Median No. of courses (range) 4 (1±10) courses

Prior therapy 29 (46)

Immunotherapy 15 (24)

Chemotherapy 14 (22)

Metastases

Skin 13 (21)

Lymph nodes 28 (44)

Lung 26 (41)

Liver 19 (30)

Brain 17 (27)

Bone 5 (8)

Others 5 (8)

Metastatic sites

1 site 34 (54)

2 sites 17 (27)

�3 sites 12 (19)

Table 3. Toxicities (%) of sequential dacarbazine and fotemustine

CTC Grade

0 1 2 3 4

Anaemia 40 12 11 0 0

Leucopenia 32 16 12 3 0

Thrombocytopenia 39 10 7 5 2

Hepatic 60 2 1 0 0

Nausea 43 13 6 1 0

Figure 1. Overall survival according to response to chemo-
therapy. Kaplan±Meier. CR, complete response; PR, partial

response; PD, progressive disease; SD, stable disease.

Table 2. Treatment response of sequential dacarbazine and

fotemustine

Tumour response

PD (%) SD (%) PR (%) CR (%)

All (n = 63) 23 (37) 33 (52) 4 (6) 3 (5)

Skin (n = 5) 3 (60) 1 (20) 1 (20) 0

Lymph node (n = 10) 1 (10) 8 (80) 0 1 (10)

Lung (n = 8) 0 6 (75) 0 2 (25)

Liver (n = 4) 1 (25) 3 (75) 0 0

Brain (n = 7) 4 (57) 3 (43) 0 0

Multiple (n = 29) 14 (48) 12 (41) 3 (10) 0

PD, progressive disease; SD, stable disease; PR, partial response; CR,

complete response.
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in several studies [3, 4, 10±12] with a good objective response

of 33%, 26%, 30%, 27% and 12%, respectively. However,

this schedule appears compromised by unexpected lung toxi-

city in approximately 5% of patients [3, 11]. Lung toxicity is

considered to be related to the decrease of the O6 AT and the

glutathione system [11]. It has not been observed with either

DTIC or fotemustine as single agent therapy nor in the

alternating combination regimen. Depletion of O6AT occurs

with nadir levels at 2±6 h after DTIC administration and its

extent is patient, dosage and cycle dependent [9, 10].

To avoid lung toxicity, we used an adjusted sequential

regimen. With the intention of decreasing the extent of O6

AT depletion, we prolonged the interval between the admin-

istration of DTIC and fotemustine to 24 h. As it has been

shown that increasing doses of DTIC increases the extent of

O6AT depletion [9], leading to greater toxicity without sta-

tistical signi®cant higher response or diVerence in median

survival [10], we also reduced the dose of DTIC to 200 mg/m2

every 4 weeks. We therefore administered DTIC 200 mg/m2

followed 24 h later by fotemustine 100 mg/m2 every 4 weeks.

Whilst lung toxicity was not observed in our regimen, the

objective response rate of 11% seems low compared with the

results reported so far or even with DTIC alone [2±6]. How-

ever, our results showed a stabilisation of the disease in more

than 50% of the patients with a median duration of 4 months.

Although some of these cases may represent only a slowing of

tumour progression, 15 out of 33 patients (45%) had stable

disease from 6 to 28 months duration, indicating long-term

stable disease.

Furthermore our patients were unselected with advanced,

progressive stage IV melanoma and a high rate of previous

therapy (46%). It has been shown that selected patients for

clinical trials with low tumour loads respond better to che-

motherapy than unselected patients [13]. Previous therapy

may also in¯uence treatment response. Studies reporting high

response rates had well selected patients with previous treat-

ment in less than 15% of cases [2, 3, 11, 12]. In contrast,

Merimsky and associates reported an objective response in

only 11.7% of patients, 55% of whom had had pretreatment

[7]. Our response rate, therefore, may better re¯ect the daily

experience of the oncologist searching for palliation in

advanced melanoma patients.

The clinical eYcacy reported for the sequential use of

DTIC and fotemustine on lung metastases and non-visceral

metastases was con®rmed by our treatment schedule which

achieved an objective response in 25% of lung metastases

(25% CR) and in 30% of non-visceral metastases (20% PR,

10% CR). There was no objective response in brain meta-

stases con®rming the low response of brain metastases to

sequential combination treatment. Thus, monotherapy with

fotemustine or the alternating combination regimen may be a

better choice for patients with brain metastases.

Therapy was well tolerated. Grade 4 thrombocytopenia

was seen in only 2 patients and grade 3 nausea in only 1

patient, lower rates than reported for other combination

therapy regimens [2, 11]. In contrast to the pulmonary toxi-

city reported in approximately 5% of patients after the

sequential administration of DTIC and fotemustine [3, 11],

we observed no lung toxicity in our patients. As side-eVects

mainly relate to the dosage of DTIC, it is not clear whether

the lack of pulmonary side-eVects was due to the lower

dosage of DTIC or the diVerent scheduling of the two drugs.

Objective remission after chemotherapy has no proven

impact on the length of survival [13]. However, survival ana-

lysis of our data by Kaplan±Maier estimator suggests that an

objective response may be associated with a longer survival,

although due to the limited patient number, this result should

be treated with caution.

In conclusion, our data demonstrated that the sequential

administration of fotemustine 24 h after DTIC has an accep-

table clinical eYcacy, especially in lung and non-visceral

metastases with only minimal haematological side-eVects and

no lung toxicity. These results were achieved in unselected

patients. The regimen described therefore seems to be a

valuable palliative treatment in patients with advanced, pro-

gressive stage IV melanoma that contributes to increase the

quality of life in these incurable patients.
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