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BIOCHEMICAL MODULATION of Muorouracil by leucovorin, 
methotrexate, N-phosphonacetyl-r.-aspartate (PALA) or inter- 
feron [l], is a current area of interest in clinical research in 
advanced colorectal cancer. However, randomised studies have 
shown little, if any, survival advantage over S-fluorouracil given 
alone in most instances [2]. New drugs are clearly needed. 
Fotemustine (FOTE) is a new nitrosourea that has demonstrated 
some activity in phase 2 studies against colorectal cancer [3], 
melanoma, renal cell carcinoma and brain tumours [4,5]. 

Preclinical experiments demonstrate that the main mechanism 
of resistance to this class of alkylating agents is the efficient 
DNA repair mechanism mediated by the enzyme 06-alkylguan- 
ine-DNA alkyltransferase (ATase) [6]. In experimental tumour 
systems resistance to nitrosoureas may be temporarily reversed 
by inactivating ATase. This can be accomplished by the adminis- 
tration of a methylating agent such as dacarbazine (DTIC) [7]. 
We have transferred this concept to the clinic and tested the 
sequential combination of DTIC (500 mg/m2 intravenous bolus) 
followed 2 h later by FOTE (100 mg/m2 in 150 cc of 5% 
isotonic glucose solution) in patients with advanced measurable 
colorectal cancer. The cycle was repeated after 4 weeks if toxicity 
allowed and if no progression was observed. 

The study was designed according to Simon’s two-stage 
optimal design [8]. PO and Pi were set at 20% and 40%, 
respectively. Setting alpha error at 0.05 and beta error at 0.20, 
the combination had to be rejected for untreated patients if three 
or fewer responses were observed among the first 13 patients or 
if 12 or fewer responses were observed in 43 patients. Standard 
WHO criteria were used to assess response and toxicity. 

The patients’ characteristics are shown in Table 1. A total of 
30 cycles were administered (median 2). Thrombocytopenia was 
the most prominent toxicity, with 26% of patients suffering 
from WHO grade 3-4, while 1 patient only had leukopenia 
grade 3. Other toxicities were very mild, including nausea and 
vomiting that was well controlled by ondansetron. Interestingly, 
the only patient who did not receive the serotonin antagonist 
suffered from grade 3 vomiting. 

No partial or complete responses were observed in the first 13 
previously untreated patients and the study was terminated. 6 
stable disease and 7 failures were observed among these patients. 
No response was also obtained in an additional 6 patients who 
failed prior chemotherapy with 5-fluorouracil (3 stable disease 
and 3 failures). These data indicate the lack of activity of this 
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Table 1. Pucients’ characteristics 

Patients entered 
No previous treatment 
Prior treatment with S-FU 
Males 
Females 
Median age 
Median ECOG performance status 
Site of primary: colon 
Site of primary: rectum 
Sites of metastatic disease 

Liver only 
Liver + abdominal wall 
Liver + lung 
Liver + lung + pelvis 
Lung only 
Lung + pelvis 
Lung + lymph-nodes 
Peritoneum 

19 
13 
6 

14 
5 

64 

9 
10 

7 

3 

2 
2 

2 

combination in advanced colorectal cancer. A longer interval 
between the two agents might have allowed significant depletion 
of ATase activity [6]. The importance of the interval between the 
agents may be as critical as it is for the sequential methotrexate-5- 
fluorouracil combination where no synergy occurs clinically for 
short (~4 h) intervals [9], as compared with longer intervals 
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