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Abstract. Intravenous-bolus etoposide has modest  activity 
in sarcomas when given daily for 3 - 5  days. Low frequent 
doses theoretically inhibit  topoisomerase II activity over a 
longer duration and have been reported to have increased 
activity in small-cel l  lung cancer. A phase I trial of  oral 
etoposide resulted in partial responses in two patients with 
soft-tissue sarcomas. To est imate more accurately the re- 
sponse rate for daily oral etoposide in sarcomas, we treated 
25 patients with 50 mg/m 2 per day by mouth for 21 days 
every 4 weeks. Treatment-related toxicity included _> grade 
2 neutropenia in 6 of  the 25 patients and thrombocytopenia  
in 3. One brief  partial  response was observed (4%; 95% 
confidence interval for true response rate, 0 - 1 1 % ) .  Disease 
stabil ized in five patients for periods ranging from 3 to 18 
months. At  this dose and on this schedule, dai ly oral eto- 
poside appears to have little activity against soft-tissue 
sarcomas. 

Introduction 

Etoposide has become a standard agent in the treatment of  
many malignancies,  including lymphoma,  leukemia,  and 
small-cel l  lung cancer [1 -4 ] .  Laboratory studies have in- 
dicated a substantial schedule dependence of  etoposide. In 
the L1210 leukemia  model,  five consecutive daily doses of  
the drug were superior to dosing at 6- to 8-day intervals [5]. 
Clinically, the most  convincing schedule dependency has 
been observed in small-cel l  lung cancer, where for a given 
equivalent intravenous dose intensity over a 3-week period, 
a f ive-dai ly-dose schedule every 3 weeks was superior to a 
weekly  or every-3-week schedule [6]. Dai ly  oral dosing 
was also found to be active in patients who had fai led a 
standard intravenous f ive-dai ly-dose schedule [3, 4]. 

Conventional  doses of etoposide in the treatment of soft- 
tissue sarcoma have yielded response rates of  3% in a total 
of 92 patients treated [7 -10 ] .  In addition, the combinat ion 
of  intravenous etoposide with ifosfamide does not appear to 
offer increased response rates as compared  with ifosfamide 
alone in adult sarcomas [11]. However,  given the theoretical 
advantage of  prolonged topoisomerase inhibition, the 
schedule dependence documented in other tumors, and the 
two responses of sarcomas observed in phase I trials of  the 
oral formulat ion [2], evaluation of  dai ly oral etoposide 
seemed appropriate [4, 6]. 

Patients and methods 

The eligibility criteria included histologically documented metastatic 
or inoperable sarcoma (including mesothelioma); pathology review at 
Brigham and Women's Hospital (Boston) or Indiana University; a 
Cancer and Leukemia Group B (CALGB) performance status of 0-2;  
an age of >-18 years; measurable disease on physical examination or 
radiographs; 0-1 prior chemotherapy regimens; no chemotherapy or 
radiotherapy in the 4 weeks before the start of the treatment; a WBC of 
> 3,000/~tl; a platelet count of > 100,000/gl; and blood urea nitrogen 
(BUN), creatinine, bilirubin, and SGOT Ievels of < 1.5 times the 
normal values. Informed consent was obtained from each patient and 
the protocol was approved by the Institutional Review Board of the 
Dana-Farber Cancer Institute and of Indiana University. 

Etoposide was given orally at a dose of 50 rag/m2 per day for 21 
days, with a 1-week therapy-tree hiatus being introduced between 
cycles. As etoposide is available only in 50-rag tablets, the number of 
tablets was varied over a 3-day period to achieve the desired dose as 
described previously [2, 3]. For example, an intended dose of 85 mg 
per day was given as 100 mg for 2 days and 50 mg for 1 day, and the 
3-day sequence was repeated during the 21 days of treatment. 
Complete blood counts were obtained weekly during therapy, Cycles 
were repeated at 28-day intervals if there was no evidence of disease 
progression and if the WBC was > 3,000/gl and platelet count was 
> 100,000/gl. If neutrophil nadirs were < 1,000/gl the dose for the 
subsequent cycle was reduced to 75% of the original dose. 
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Results and discussion 

A total of  25 patients were entered and treated with daily 
oral etoposide.  Al l  were evaluable for toxici ty and response 
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Table 1. Patients' characteristics 

Number entered 25 
Number evaluable for toxicity 25 
Number evaluable for response 25 

Men/women 17/8 
Median age (range) 43 (20-68) years 
Performance status (CALGB): 

0 6 
1 15 
2 4 

Prior chemotherapy 18 
Prior radiotherapy 6 

Histologic subtype: 
Leiomyosarcoma 9 
Mesothelioma 7 
Peripheral nerve sheath 2 
Synovial cell 3 
Rhabdomyosarcoma 1 
Endometrial stromal sarcoma 1 
Soft-parts melanoma 1 
Unclassified 1 

Sites of disease: 
Lung/pleura 12 
Chest wall 3 
Bone marrow 1 
Abdominal/retroperitoneal 8 
Extremity 3 
Pelvis 

Mean number of cycles (range) 3 (1-7) 

Toxicity (CALGB grade): 

Granulocytopenia (cells/gl): 
3,000-3,900 3 
2,000-2,900 6 
t ,000-1,900 5 

< 1,000 1 

Thrombocytopenia (cells/gl): 
75,000-150,000 
50,000- 74,900 3 
25,000- 24,900 

< 25,000 1 

Fever and neutropenia 2 

Bleeding 1 

Nausea (grade) 
1 6 
2 1 
3 2 

Pruritis/rash 1 
Mucositis/diarrhea 1 

(Table 1). Ant iemet ics  were used as needed but were gen- 
erally not required. Toxicity was pr imari ly  hematological ,  
with grade 3 or 4 neutropenia being noted in 6 of  25 pa- 
tients. Two patients developed fever requiring hospitaliza- 
tion and intravenous antibiotic therapy. Both patients were 
previously treated with MAID (mesna, ifosfamide, Adria-  
mycin, dacarbazine) chemotherapy.  Thrombocytopenia  was 
less prominent,  with 1 of  25 patients exhibit ing grade 3 or 4 
toxicity. One febrile pancytopenic  patient also developed 
spontaneous gum bleeding requiring a platelet  transfusion. 

One br ief  (5-week) part ial  response was noted (4% re- 
sponse rate) in a patient with a small-bowel  le iomyo-  
sarcoma. Six patients had stable disease while on therapy 
for 3 - 1 8 +  months. The patient with 18+ months of  stable 
disease had indolent  epithelial  mesothel ioma that had re- 
cently accelerated in growth rate prior to the start of  eto- 
poside therapy. The 95% confidence interval (exact bino- 
mial  method [12]) for the true response rate of  soft-tissue 
sarcomas to low-dose,  daily oral etoposide was 0 - 1 1 % .  

The current study indicates that in a pretreated popula-  
tion of  patients with a variety of  soft-tissue sarcomas, daily 
oral etoposide,  l ike intermittent bolus etoposide,  has little 
antitumor effect. In a similar study, Kampe et al. [13] gave 
oral etoposide daily at a higher dose of  150 mg/m 2 for 15 
days to a group of  15 patients with advanced soft-tissue 
sarcoma. No response was observed. The 3% response rate 
for bolus etoposide in the treatment of  soft-tissue sarcomas 
is not improved by the daily oral dosing schedule. This 
might  reflect de novo insensit ivity of  the tumors to etopo- 
side therapy or resistance induced by prior anthracycline 
treatment. 
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