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Summary. A total of  42 patients with cerebral metastases 
of  malignant melanoma were included in this study of  the 
nitrosourea fotemustine. The treatment plan consisted of  a 
1-h i.v. infusion of  100 m g / m  2 fotemustine every week 
f o r 3 - 4  weeks, followed by a 4- to 5-week rest pe- 
riod. Responding or stabilised patients then received 
100 m g / m  2 fotemustine every 3 weeks. Among the 39 
evaluable patients, 2 complete responses and 9 partial 
responses were documented, leading to an overall 
response rate of  28.2%. Most of  the responses were ob- 
tained in previously untreated patients and /o r  those 
presenting with a single cerebral metastasis. Toxicity was 
mild and mainly hematological, especially in patients pre- 
viously treated by polychemotherapeutic regimen. Our 
study confirms the activity of  fotemustine in cerebral 
metastases of  disseminated malignant melanoma. 

Introduction 

Brain metastases of  malignant melanoma are a very poor  
prognostic factor [1, 2]; without treatment, the median 
duration of  survival ranges from 3 to 4 weeks, with a slight 
increase to 6 - 8  weeks in patients receiving corticotherapy 
[12, 16, 17], although there is no statistical evidence that 
corticosteroids prolong survival. The main treatment is 
surgery, sometimes combined with radio- or chemo- 
therapy; the treatment chosen depends on the site and the 
extent of  disease [5]. Surgery is mostly indicated in patients 
showing a single cerebral metastatic site, with few (if any) 
extra-cerebral metastases and with a good performance 
status [4, 11]. Encephalic radiotherapy represents a pallia- 
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tive treatment that is still controversial due to the usual 
radioresistance of  this tumor [16, 17]. Systemic 
chemotherapy has rarely been used in the treatment of 
brain metastases from malignant melanoma, and clinical 
trials are very rare because brain metastases are most often 
excluded from therapeutic protocols due to the lack of ac- 
tivity of  most drugs against them. We recently reported the 
activity of  a new nitrosourea, fotemustine, in disseminated 
malignant melanoma [3, 7]; the drug showed promising ac- 
tivity against cerebral metastases [8], which led us to in- 
itiate a phase II  study. 

Patients and methods 

From December 1985 until May 1988, 42 consecutive 
patients showing cerebral metastases of  histologically con- 
firmed melanoma were included in this multicentre study. 
Inclusion criteria were: the presence of  one or more 
measurable or evaluable lesion, evolutive evidence of  the 
lesion, a life expectancy of  > 4 weeks, correct hematologi- 
cal status and an interval of  4 weeks since prior 
chemotherapy. Patients were treated with fotemustine ac- 
cording to the following plan: induction therapy of  
100 m g / m  2 every week for 3 - 4  consecutive weeks, fol- 
lowed by a 4- to 5-week rest period; then maintenance 
therapy of  100 m g / m  2 fotemustine was carried out every 
3 weeks in responding or stabilised patients. Fotemustine 
- a new amino acid-linked nitrosourea characterised by a 
phosphonoalanine carrier group grafted to the nitrosourea 
radical - was given in 5% glucose as a 1-h i.v. infusion, 
protected from light. 

Clinical, biological and radiological check-ups (brain 
CT scan) were carried out during the week before the first 
administration, and evaluation of  drug activity was done 
at week 4 and /o r  8 during both the induction therapy and 
every one or two courses of  maintenance therapy. Activity 
and toxicity were scored according to WHO criteria. Ob- 
jective responses were defined as follows: complete 
response, the disappearance of  all lesions; partial 
response, a decrease of  > 50% in the sum of  the product of  
the longest perpendicular diameters of  the target lesions; 
stabilisation, a decrease or increase of  < 25% in the same; 
and progressive disease, an increase of  _-> 25% in any in- 
dicator lesion. Informed consent was obtained from all 
patients. Statistical analysis of  survival curves was carried 
out by the Kaplan-Meyer method, and comparison of  sur- 
vival was calculated by log-rank tests. 
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Table 1. Patient characteristics 

Characteristics Patients (n) 

Evaluable patients 39 

Men/women 19/20 

Median age (year) 49 
Range (26 - 72) 

Median Karnofsky performance status 90% 
Range (60% - 100%) 

Metastatic site: 
Cerebral alone 16 
Cerebral + extra-cerebral 23 

Cerebral metastases: 
Single 13 
Multiple 26 

Prior chemotherapy: 
None 16 
One regimen 18 
Two or more regimens 5 

Table 2. Characteristics of response 

Response: 
Complete 
Partial 
Stabilisation 
Progressive disease 

Response rate: 
No prior chemotherapy 
Prior chemotherapy 

Median duration (weeks) 
Range 

Overall survival (weeks) 
Range 

Median survival (weeks): 
Responders (range) 
Non-responders (range) 

1-year survival 

2 
9 
9 

19 

28.2% 
50% 
13% 

l l  
8 - 102 + 

26 
4 -  146+ 

51 (11 -102+)  
15 (14 -146+)  

21% 

Fig. 1. Partial response in cerebral metastasis (duration of response, 11 weeks) 



Table 3. Single vs multiple metastases 

Single Multiple 

Patients (n) 13 26 

Responses: 
Complete I 1 
Partial 3 6 

Median survival (weeks) 29 16 
Range 8 - 146 + 4 - 102 + 

6-month survival 64% 33% 

1-year survival 22% 19% 
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Fig. 2. Patient with three cutaneous metastases and one cerebral 
metastatic site, showing a complete response in non-visceral 
metastases and a partial response in brain metastases (duration of 
response, 26+ weeks) 

Among the 42 patients entered, 3 were not evaluable 
(2 for prior irradiation of  the target lesion and 1 for no 
clear evidence of  metastases on a brain CT scan). The 
main characteristics of  the 39 evaluable patients are 
presented in Table 1. There were 19 men and 20 women, 
with a median age of  49 years (range, 2 6 -  72 years) and a 
median Karnofsky.  performance status of  90% (range, 
60%-100%). In all 16 patients (41%) showed cerebral 
metastases alone, whereas 23 patients (59%) also displayed 
visceral and /o r  non-visceral metastatic sites. 

Cerebral metastases were multiple in 26 patients 
(66.7%) and single in 13 (33.3%). Among the 13 patients 

with a single cerebral metastasis, 5 were free of  other 
metastatic sites and surgery could not be proposed. In all 
16 patients (41%) had not undergone previous chemo- 
therapy, whereas 18 had received one regimen and 5 had 
been given two or more polychemotherapeutic regimens 
(of which one contained a nitrosourea in 8 patients). 

Results 

Clinical activity 

Evaluation of  cerebral lesions on CT scans showed 2 com- 
plete responses (CR), 9 partial responses (PR), 9 stabilisa- 
tions (ST) and 19 cases of  progressive disease (PD), lead- 
ing to an overall response rate of  28.2%. Response was 
documented at the end of  the induction therapy (8 weeks), 
except in two patients who responded at weeks 14 and 17, 
respectively. It should be noted that among the 11 
responding patients, 7 with extra-cerebral metastatic sites 
presented a clinical response, especially a cutaneous CR. 
No patient achieved systemic response without a cerebral 
response. Among the 11 responding patients, clinical and 
functional improvement, in correlation with radiological 
response, was observed in 5. Characteristics of  response 
are shown in Table 2 and illustrated in Figs. 1 and 2. 

This response rate was significantly influenced by the 
prior chemotherapy, increasing to 50% in patients with no 
prior chemotherapy (16 patients) vs 13% among the 
23 patients previously undergoing chemotherapy 
(P < 0.01). The median duration of  response was 11 weeks 
(range, 8 - 1 0 2 +  week) and overall median survival was 
26 weeks (range, 4 - 1 4 6 +  weeks), with 21% of  patients 
still being alive after 1 year. Median survival in responders 
was 51 weeks (range, 1 1 - 1 0 2 +  weeks) vs 15 weeks 
(range, 14-146 + weeks) in non-responding patients. The 
difference is highly significant (P < 0.005). 

As described in Table 3, among the 13 patients present- 
ing a single cerebral metastasis, 1 CR and 3 PRs were ob- 
served, whereas 1 CR and 6 PRs were noted among the 
26 patients with multiple cerebral metastases. The median 
survival of  patients with a single cerebral metastasis was 
29 weeks (range, 8 - 1 4 6 +  weeks), and 64% of these 
patients are still alive at 6 months. Patients with multiple 
cerebral metastases showed a median survival of  16 weeks 
(range, 4 - 1 0 2 +  weeks), with 33% still being alive at 
6 months. The 1-year survival was quite similar in both 
groups (22% for single vs 19% for multiple metastases). The 
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median survival of  patients who had not previously under-  
gone chemotherapy was double  that of  those previously 
treated (32 weeks vs 15.5 weeks). 

Toxicity 

Toxicity was mainly hematological ,  consisting of  
leucopenia and th rombopenia  with the delayed charac- 
teristics typical  of  ni t rosourea compounds  (respective 
nadirs at days 42 and 36), and was never problematic .  
Gastro-intest inal  toxicity was mild, with moderate  to 
severe vomiting in only 43/153 adminis t ra t ions (28.1%). 
A transient  increase in hepatic enzyme values (greater than 
grade I) was repor ted in two patients for (ASAT), nine 
patients for (ALAT) and one pat ient  for alkaline phos- 
phatases. No other major  toxicity was reported.  

Discussion 

Malignant  me lanoma is the third most common cancer 
with cerebral metastases, after lung and breast  cancer [16]. 
Despite a number  of  studies - especially in breast  and 
small-cell lung cancer - report ing responses of  cerebral  
metastases to chemotherapy alone [10, 13, 15], convention- 
al therapy by combined  modali t ies  including chemo- 
therapy is very d isappoint ing;  this may explain the large 
number  of  protocols  and the lack of  control led studies. 
Moreover,  compar ison of  results in different protocols  is 
made difficult by the small number  of  patients,  the lack of  
accuracy in evaluating the clinical activity and difficulty in 
calculating survival [9]. It is mainly admit ted that median 
survival of  patients treated with radio therapy ranges be- 
tween 3 and 6 months,  with a 1-year survival of  about  
15%, whereas surgery - alone or combined with 
radiotherapy - achieves a median survival of  6 months [6, 
17], with a 1-year survival of 20%-25%. 

Our study shows that the ni t rosourea fotemustine is ac- 
tive against cerebral  metastases of  mal ignant  melanoma,  
with a significant (P  < 0.005) increase in median survival 
between responding and non-responding patients. Our 
results are consistent with Retsas and Gershuny 's  [14] 
study on 100 patients presenting cerebral  metastases of  
mal ignant  me lanoma;  these authors obtained a response 
rate no greater than 10% (with a combinat ion of  poly- 
chemotherapy including C C N U  and radiotherapy) ,  but  
with a median survival that was significantly higher in 
responding patients than in non-responders  [141. More- 
over, two factors influenced the response rate:  the exist- 
ence of  a single metastat ic lesion and the absence of  pre- 
vious chemotherapy;  nevertheless, these two factors 
modify  the percentage of  6-month survival but  not of  
1-year survival. Toxicity was, as expected, mainly 
hematological .  

Due to the high response rate obtained in the present  
study especially in patients presenting a single metastasis 
and no prior  chemotherapy,  and the lack of  major  or un- 
control lable toxicity, further studies of  fotemustine - used 
in combinat ion with either rad io therapy  or  other chemo- 
therapeutic agents - are warranted.  
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