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treated in this geographical region and to further characterise 
the pattern of neuroendocrine differentiation in these turnours, 
in order that the group which may be eligible for chemotherapy 
be correctly identified. 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

Carney DN. The biology of lung cancer. Acta Oncoll989,28, l-5. 
Linnoila I. Pathology of non-small cell lung cancer. New diagnostic 
approaches. HematologVlOncologv Clinics of North America 1990,4, 
1027-1051. 
Ariyoshi Y, Kato K, Sugiura T, et al. Therapeutic significance of 
neurone-specific enolase (NSE) in lung cancer. Proc Am Assoc Clin 
Oncoll986,5,23 (abstr). 
Linnoila RI, Jensen S, Steinberg S, et al. Neuroendocrine differen- 
tiation in non-small cell lung cancer (NSCLC) correlates wirh 
favorable response fo chemotherapy. Proc. Am Sot Clin OncoZl989, 
8,248. 
Graziano SL, Mazid R, Newman N, et al. The use of neuroendocrine 
immunoperoxidase markers to predict chemotherapy response in 
patients with non-small cell lung cancer. J C/in Oncol 1989, 7, 
1298-1406. 
Broers JLV, Klein Rot M, Oostendorp T, er al. Immunocytochem- 
ical detection of human lung cancer heterogeneity using antibodies 
to epithelial, neuronal and neuroendocrine antigens. Cancer Res 
1987,47,3225-3234. 

with response to combination chemotherapy. Eur J Cancer Clin 
Oncoll983,19,1365-1370. 
Hsu SM, Raine L, Franger H. Use of the avidin-biotin-peroxidase 
complex (ABC) in immunoperoxidase techniques: a comparison 
between ABC and unlabelled antibody (PAP) procedures. 3 Histo- 
them Cytochem 1981,29,577-579. 
Moss F, Bobrow LG, Sheppard MN, et al. Expression of epithelial 
and neural antigens in small cell and non-small cell lung carcinoma. 
3 Patholl986,149,103-111. 

10. Kayser K, Schmid W, Ebert W, Wiedenmann B. Expression of 
neuroendocrine markers (neuronspecific enolase, synaptophysin 
and bombesin) in carcinoma of the lung. Path Res Pratt 1988,183, 
412-417. 

11. 

12. 
13. 

Addis BJ, Hamid Q, Ibrahim NBN, Fahey M, Bloom SR, Polak 
JM. Immunohistochemical markers of small cell carcinoma and 
related endocrine tumours of the lung.3 Pathol. 1987,153,137-150. 
Carney DN. Lung Cancer Biology. EurJ Cancer 1991,27,366-369. 
Linnoila RI, Mulshine JL, Steinberg SM, et al. Neuroendocrine 
differentiation in endocrine and nonendocrine lung carcinomas. Am 
3 Clin Patholl988,90,641-652. 

14. Berendsen HH, de Leij L, Poppema PE, er al. Clinical characteriz- 
ation of non-small-cell lung cancer tumours showing neuroendo- 
crine differentiation features.3 Clin Oncoll989,11, 1614-1620. 

15. Rode J, Dhillon AP, Doran JF, Jackson P, Thomson RJ. PGP9.5, 
a new marker for human neuroendocrine mmours. Histopathology 
1985,9,147-158. 

Sappino AP, Ellison ML, Gusterson BA. Immunohistochemical Acknowledgements-The authors thank Clatterbridge Cancer 
localization of keratin in small cell carcinoma of the lung: Correlation Research Trust for financial support and Dr M.R. Daniel for advice. 

8. 

9. 

EurJCamer, I’d. 28A,So 4 5.~0. 855-Mi. 1992. 
Pnnted ,n Greur Bnratn 

09&I-1947i92$5.00 + 0.W 
Perpmon Press Lid 

Phase II Study of Mitozolomide in Advanced Soft 
Tissue Sarcoma of Adults: the EORTC Soft 

Tissue and Bone Sarcoma Group 
R. Somers, A. Santoro, J. Verweij, I? Lucas, J. Rou&sC, T. Kok, A. Casali, 

C. Seynaeve and D. Thomas 

INTRODUCTION 
TREATMENT OF advanced inoperable and metastatic soft tissue 
sarcoma remains disappointing with the chemotherapeutic drugs 
available. Doxorubicin, ifosfamide and dacarbazine are the 
only active drugs available. Phase II studies therefore remain 
mandatory. 

In the EORTC Soft Tissue and Bone Sarcoma Group we 
investigated mitozolomide, an imidazoltetrazine. Mitozolomide, 
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with a general formula of C,H,C,N,O,, showed activity by 
intraperitoneal route, in experimental tumour in mice such as 

the Lw, P388 leukemia. Noteworthy is that there is also 
activity to solid tumours such as Lewis lung carcinoma and B16 
melanoma [ 1, 21. The mechanism of action has not been fully 
elucidated, but seems related to mechanism of action of nitrosu- 
reas, via DNA interstrand cross-link formation. 

Clinical studies were done with a single dose regimen and a 5 
times daily [3]: dose limiting toxicity was thrombopenia. The 
duration of the leukopenia and thrombopenia followed a pattern 
of nitrosurea derivatives, the nadirs occured with a median of 
26 and 22 days, with a range of recovery up to 6 weeks. As a 
result of the phase I studies a dose of 100 mg/m’ was advocated 
for previously untreated patients and a dose of 90 mg/m2 for 
previously treated patients. 

PATIENTS AND METHODS 
Patients in the age range of 15-75 years were eligible, with 

a histologically proven, measurable locally advanced and/or 
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metastatic soft tissue sarcoma. Further entry criteria were: 
WHO performance status O-l, no treatment with chemotherapy 
in the previous 4 weeks (or 6 for nitrosurea). Initial leucocyte 
count should be > 4 x 109/1, the platelet count > 125 x 109/1. 
Patients were excluded if serum creatinine was above 150 pmolil 
or the serum bilirubin > 25 pmolil. Prior treatment with more 
than 4 drugs, central nervous system localisations, concomittant 
disease or second primary malignancy were also considered as 
exclusion criteria. 

Mitozolomide was administered in a dose of 90 mg/m2 in a 
1 h infusion every 6 weeks. The solution was prepared by adding 
5 ml of dimethylsulphoxide into the vial containing 200 mg of 
the drug. The desired quantity was than added to 500 ml saline 
in a polyethylene infusion bag. The solution is incompatible 
with polyvinyl bags. 

Subsequent doses were administered if haematological recov- 
ery had occurred at day 42 [white blood cells (WBC) > 4 x 109/1, 

platelets > 100 x 109/1]. In case of insufficient recovery the 
administration was delayed for one week or a second week if 
necessary. If at day 56 the above mentioned values were not 
reached a 50% dose was given in case of WBC level of 
2.5-3.5 x lo911 and platelets above 100 X 109/1. If the nadir of 
the WBC remained above 4 x lo911 and the platelet nadir above 
100 x 109/1, 110% of the initial dose was given at the day of the 
next course. In case of a WBC nadir of < 2 X lo911 or a platelet 
nadir < 50 x 109/1 the dose at the next courses was reduced to 
50%. 

The intention was to administer at least two cycles of mitozolo- 
mide prior to reassessment. In case of stable disease or regression 

treatment was continued until progression or unacceptable 
toxicity. Response was evaluated according the WHO criteria 
and was assessed 5 weeks after the second course. In case of 
clear progression after one course (> 50% increase in volume or 
appearance of new lesions) treatment was considered as a failure 
and was discontinued. Such a case was classified as progressive 
in the study analysis. 

RESULTS 
29 patients were registered from 9 centres in Europe. 3 

patients were considered ineligible (performance status > 1, 
more than four previous drugs, and primary malignant fibrous 
histiocytoma (MFH) of the bone). Of the remaining 26 patients 
one was inevaluable for response and toxicity because she was 
lost to follow-up after one course. Patient characteristics are 
given in Table 1, the histological subtypes in Table 2. 

Response was evaluated after one course in 15 cases, after two 
or more courses in the other 10. Of the 15 cases evaluated after 
one course 13 showed progression, there was one early death 
due to malignant disease and 1 patient died from complications 
of treatment. Three weeks after the first injection of 150 mg 
mitozolomide bleeding started from the digestive tract, leuco- 
cytes being 9 x 109/1, platelets 100 x 109/1. Later the platelets 
dropped to 30 x 109/1 and the WBC to 2.5 x 109. During this 
period the patient developed fever and died from septic shock. 
Evaluation after two courses showed 8 progressions and 2 cases 
with no-change, progressing after three and seven courses, 
respectively. 

The non-haematological toxicity was generally mild. Nausea 
(grade l-2: 15 patients, grade 3: 2 patients), diarrhoea (grade 
l-2: 4 patients), haematuria (grade 2: 1 patient), hair loss (grade 
l-2: 2 patients, grade 3: 4 patients), were the main toxicities 
encountered (Table 2). 

The haematological toxicity is given in Table 3. The nadir of 

Table 1. Patients’ characteristics 

Patients registered 
Not eligible 
Evaluable for response/toxicity 

Median age (range) 
Male/female 
Performance status (O/l) 

Prior chemotherapy 
Advanced disease, no resp. 
Advanced disease, resp. 
Adjuvant only 

Prior radiotherapy (yes/no) 

Site of disease 
Local 
Metastatic 

Lung only 
Liver only 
Lung + other 

Primary + metastatic 
Soft tissue only 
Lung only 
Liver only 
Lung + other 

29 
3 

25 

47 (28-72 years) 
12113 
9116 

17 
7 
1 

11/14 

3 
11 
8 
1 
2 

11 
1 
1 
2 
7 

Table 2. Histological subtype (25 patients) 

No. of patients 

Leiomyosarcoma 
Synovial sarcoma 
Angiosarcoma 
MFH 
Liposarcoma 
Fibrosarcoma 
Rhabdomyosarcoma 
Neurogenic sarcoma 
Miscellaneous 
Unclassifiable 

6 
5 
4 
3 
2 
1 
1 
1 
1 
1 

Table 3. Toxicity 

Toxicity 

No. observed 

WHOgrade: 0 1 2 3 4 

Nausea/vomiting 87 8 2 0 

Diarrhoea 212 2 0 0 

Haematuria 23 1 1 0 0 

Haemorrhage 21 1 1 1 1 

Alopecia 11 1 1 4 0 

Phlebitis 25 0 0 0 0 

Liver 22 0 0 0 0 
Kidney 24 0 0 0 0 

Nadir WBC 53 8 11 

Nadir granulocytes 01 46 1 

Nadir platelets 94 14 1 
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WBC after the first or first two courses was available for 18 

patients: 2 patients experienced grade 3-4 toxicity 

(WBC < 2-l x 109/1), 7 out of 12 patients of whom data were 

available experienced grade 3-4 toxicity for granulocytes. The 
nadir of the granulocytes was reached with a median of 29 days 
(range l-49 days). Platelet nadirs were available for 19 patients, 
5 of whom had grade 3-4 toxicity. 

DISCUSSION 
From this study it can be concluded that mitozolomide is an 

inactive drug in the treatment of patients with inoperable or 
metastatic soft tissue sarcoma. All patients had prior chemo- 
therapy with known active drugs. The majority (17 out of 24) 
did not respond to their first line chemotherapy. No responses 
were obtained with mitozolomide in 25 evaluable patients, 2 
patients were evaluated as no-change. Thrombocytopenia was 
the main toxicity, contributing to the death of 1 patient. The 
question remains if phase II studies are to be undertaken in 
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second line in patients with metastatic soft tissue sarcoma. The 

response rate of the first line regimens varies from 30 to 50%. 

So at least 50% is resistant to first line chemotherapy and 

therefore possibly other drugs. It may be a more useful approach 
to perform phase II studies in first line before standard palliative 
chemotherapy is started. Such a strategy, however, may be 
reevaluated if new regimens with high doses chemotherapy in 
combination with growth factors may have curative potential. 
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Phase II Study of Cytarabine in Hodgkin’s Disease 
JosC Thomas, Ben de Pauw, Anton Hagenbeek, Reinier Somers, Patrice Carde, 

Umberto Tirelli, Nicole Duez, on behalf of the EORTC Lymphoma 
Cooperative Group 

Cytarabine was administered to 24 patients with previously treated Hodgkin’s disease in the EORTC Lymphoma 
Cooperative Group. The drug was administered at the dose of 80 mg/m’ subcutaneously twice a day on 5 
consecutive days every 3 weeks. The overall response rate was 17.6% (3 responses among 17 evaluable patients) 

with a short duration (2-6 months). The main toxicity was myelosuppression. Our experience in the EORTC 
Lymphoma Cooperative Group could not demonstrate a significant activity at this dose and schedule in Hodgkin’s 
disease. 
EurJ Cancer, Vol. 28A, No. 415, pp. 857-859,1992. 

INTRODUCTION 
CYTARABINE IS an arabinoside nucleoside isolated from the 
sponge Ctypfothethya crypta. As a single agent, cytarabine is very 
active in acute myeloblastic leukaemia and in other leukaemias. 
Its selective activity against rapidly growing tumours and its 
pharmacokinetic features have rendered this agent less useful in 
most solid malignancies [I]. 

However, cytarabine has been incorporated in several combi- 
nations prior to autologous bone marrow transplantation in 
Hodgkin’s disease [2] and in combinations for relapsing Hodg- 
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kin’s disease [3, 41. An extensive literature search, including 
consulting computer data and data from the manufacturer, could 
not give any phase II data of ARA-C in Hodgkin’s disease. 

Therefore, the EORTC Lymphoma Cooperative Group decided 
to perform a phase II study on cytarabine in Hodgkin’s disease, 
after taking in consideration the absence of data on phase- 
specific drugs in Hodgkin’s disease. 

PATIENTS AND METHODS 
Selection of patients 

The study was confined to patients with histologically proven 
Hodgkin’s disease refractory to standard first and second line 
chemotherapy with or without radiotherapy. They needed to 
have measurable lesions and a good haematological profile 
(leucocytes above 3 x lo911 and platelets above 100 X lO’/l). 
The activity index had to be WHO grade 2 or better. 

Treatment 

Cytarabine was given at the dose of 80 mgim* subcutaneously 
twice a day on 5 consecutive days. The dose was based on the 


