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Abstract. Chronic oral etoposide has shown activity in 
some metastatic refractory tumors. To test its activity in 
previously treated metastatic breast  cancer patients, we 
started a study in 18 consecutive patients given etoposide 
orally at 50 mg/m 2 daily for 21 days. A partial  response was 
observed in 4 of  18 patients (22%); of  the responding pa- 
tients, 3 had visceral  metastases and 1 had mult iple bone 
metastases. Leukopenia  of  grade 3 or 4 was the main he- 
matological  toxic effect (23 % of  patients) and alopecia  was 
the most  important  nonhematological  toxicity. Chronic oral 
etoposide shows some activity in pretreated patients with 
metastatic breast  cancer, with tolerance being good and 
toxicity, acceptable.  Further studies of  this drug given as 
first-line chemotherapy or in combinat ion with other drugs 
can establish all its potential  activity in this cancer. 

Introduction 

The overall  prognosis for chemotherapy-pretreated patients 
with advanced breast  cancer remains unfortunately poor 
[3]. First- l ine chemotherapy with various combinat ion 
schedules produces an object ive remission of  disease in 
4 0 % - 7 0 %  of  cases, but the median duration of  response 
usually ranges between 6 and 15 months and the toxici ty is 
considerable [4, 5]. Nonresponders  and relapsing patients 
are treated with second-line chemotherapy as pall iat ive 
treatment or are offered investigational  drugs. 

Chronic oral etoposide is a new schedule form that has 
shown promising results in some tumors [9 -11 ,  13]. Al-  
though etoposide given on a classic 5-day schedule pro- 
duces a response rate of less than 10% in advanced breast  
cancer [1], a potential  increase in the response rate could be 
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expected with chronic oral administrat ion because of pro- 
longed inhibition of  topoisomerase II in malignant  cells [6, 
12, 18]. To evaluate the antitumoral activity of  this new 
schedule in pretreated patients with advanced breast  cancer, 
a phase II trial was performed. 

Patients and methods 

Between April 1991 and April 1992, 18 consecutive pretreated me- 
tastasic patients with histologically or cytologically proven breast 
carcinoma were included in a phase II clinical trial of oral etoposide 
[22]. In all, 5 of 18 patients (28%) had previously been treated with 
hormonal therapy, 2 of them with tamoxifen alone and 3 with ta- 
moxifen plus chemotherapy (patient 1, fluorouracil, Adriamycin, and 
cyclophosphamide; patient 2, mitoxantrone; and patient 3, etoposide, 
Adriamycin, and cyclophosphamide), and 13 of 18 (72%) had received 
chemotherapy alone for advanced disease (Table 1). Other inclusion 
criteria were a white blood cell count of >4  x 109/1, a platelet count of 
> 100 • 109/1, a serum creatinine level of < 1.4 mg/dl, and a serum 
bilirubin value of < 1.5 mg/dl. Other requirements were an Eastern 
Cooperative Oncology Group (ECOG) performance status below 3, no 
prior chemotherapy or hormonal therapy within 1 month of the start of 
oral etoposide treatment, and a life expectancy of 3 months or more. 

Pretreatment evaluation included a history and complete blood cell 
(CBC) counts, laboratory values for kidney and liver function, a chest 
X-ray examination, mammography, and bone scintigraphy. Other 
appropriate examinations were performed on the basis of symptoms 
and physical examination. CBC counts were repeated on day 14 of the 
first course and subsequently before each treatment. Liver and kidney 
chemistries were performed every 4 weeks. 

Since oral etoposide is supplied in 50-rag capsules, a daily dose of 
50 mg/m 2 is reached over 2-3  days of dose adjustment, depending on 
the patient's body surface area; hence, the daily dose should be one or 
two capsules. For instance, 80 mg being the daily dose for a patient 
with a body surface area of 1.62 m 2, the drug was given at doses of 
100, 100, and 50 mg on 3 consecutive days, and this schedule was 
repeated for 21 days (median daily dose, 83 rag). Each patient was 
provided with a calendar in which the daily number of capsules for 
intake were stipulated [7]. Patients were given etoposide at 50 mg/m 2 
dally for 21 consecutive days. Before the next course, patients were 
given no therapy for 1 week so as to recruit bone marrow reserve. 

Response and toxicity were assessed according to the World Health 
Organization (WHO) criteria [20, 21]. Two courses were mandatory 
before evaluation. Responders and patients with stable disease were 
given etoposide courses until the development of tumor progression or 
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Table 1. Previous treatment 

Chemotherapy +/- Patients 
hormonal therapy 

CAF 4 
CMF + CAF 2 
Mitoxantrone 2 
CAF + tamoxifen 1 
CAF + UFT/L 1 
CAF + UFT/L + megestrol 1 
CAF + megestrol 1 
CMF + CARBO-E 1 
CMF + mitoxantrone 1 
E-C + CAF 1 
E-A-C 1 
Tamoxifen alone 1 

F, 5-Fluorouracil; C, cyclophosphamide; CARBO, carboplatin; UFT, 
tegafur-uracil; A, Adriamycin; L, leucovorin; E, etoposide 

Table 3. Toxicity 

Toxic effect WHO Patients % 

Leukopenia 1-2 10 56 
3-4  4 22 

Neutropenia 1 - 2 9 50 
3-4 2 11 

Anemia 1 5 28 
2 2 11 

Thrombocytopenia 1 - 4 0 

Alopecia a 2 - 3 8 89 

Nausea and vomiting 1 5 28 
2 4 22 

Diarrhea 1 3 16 

Mucositis 1 - 2 3 16 

Liver 1 1 5 

Table 2. Patients' characteristics Nine patients were unevaluable because of prior alopecia 

Age (years): 

Hormonal status: 

Estrogen receptor status: 

Performance status: 

Number of metastatic sites: 

Dominant site of disease: 

Median 53 
Range 26- 69 

Premenopausal 2 
Postmenopausal 16 

Positive 9 
Negative 6 
Unknown 3 

0 8 
1 10 

1 9 
2 or more 9 

Soft tissue 5 
Bone 6 
Visceral 7 

excessive toxicity, for a maximum of six cycles per patient. The 
duration of response was not considered in this phase II trial, as 
most patients (both responders and nonresponders) were later given 
other oncological treatment modalities, if indicated. 

R e s u l t s  

A total of  18 consecutive patients were entered in this 
study. Their median age was 58 years (range, 2 6 - 6 9  years). 
Patients had been pretreated for their extensive disease with 
a median of  2 systemic treatments per person (range, 1 -3) .  
In all, 16 of  18 patients had received previous chemother- 
apy (l line in 8 patients and 2 lines in the remaining 
8 patients), 12 of  whom had received an Adriamycin-con- 
taining regimen. The pretreatment characteristics of  the 
patients are shown in Table 2. 

The total number of  courses given to all patients were 
49. Overall, 2 patients received 1 course, 6 patients were 

given 2 courses, and 10 patients received 3 or more courses. 
In 4 of  49 courses (8%), the next course was delayed be- 
cause of  myelotoxicity. 

All patients included were fully evaluable. Partial re- 
sponses were obtained in 4 of  18 patients (22%). In all, 3 of  
the 4 responding patients had previously been treated with 
chemotherapy (patient 1, mitoxantrone; patient 2, cyclo- 
phosphamide + etoposide/cyclophosphamide + doxorubicin 
+ 5-fluorouracil; and patient 3, cyclophosphamide + 
methotrexate + 5-fluorouracil/cyclophosphamide + Adria- 
mycin + 5-fluorouracil). Another responder had previously 
been treated by hormonal therapy (tamoxifen). A minor 
response occurred in 1 patient (5%); disease stabilization, 
in 5 other patients (28%); and progressive disease, in the 
remaining 8 patients. According to the predominant site of 
metastases, 3 partial responses were seen in viscera (2 in 
the lung and 1 in the liver) and 1 was observed in multiple 
bone metastases (partial decrease in the density of  blastic 
lesions). A minor response was observed in a patient with 
skin lesions. 

The incidence of  toxic effects during etoposide che- 
motherapy is listed in Table 3. Hematological toxicity 
mainly consisted of  grade 3 or 4 leukopenia in 4 patients 
(22%) and grade 3 or 4 neutropenia in 2 patients (11%). 
Grade 3 or 4 leukopenia was observed just before the next 
course of  chemotherapy. No episode of  neutropenia-related 
fever or other infection was observed. No patient developed 
thrombocytopenia. The most important nonhematological 
toxic effect was alopecia of  grade 2 or 3, noted in 8 of  9 
(89%) evaluable patients. The remaining patients were 
unevaluable because of  alopecia caused by prior che- 
motherapy. There was no treatment-related death. 

D i s c u s s i o n  

Etoposide as a single agent has been investigated in me- 
tastatic breast cancer [15, 16, 19]. The low response rate 
obtained suggests that etoposide plays a minor role in pa- 
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tients with breast  cancer. The analysis of  dose intensity has 
shown no relat ionship between dose intensity and response 
[8]. Nevertheless,  in precl inical  and clinical  studies, the 
administration of  etoposide at a low daily dose for several 
days seems to enhance its activity [2, 17, 18]. Etoposide 
induces single- and double-strand D N A  breaks, even at low 
concentrations.  Recently it has been reported that etoposide 
damages D N A  by interacting with topoisomerase II, which 
catalyzes D N A  topoform interconversions,  introducing a 
transient enzyme-bridged,  double-strand break in one of  the 
two crossing DNA segments [14]. This interaction is re- 
versible after the withdrawal  of  etoposide; therefore, pro- 
longed exposure of cells to etoposide is necessary for the 
achievement  of  its optimal cytotoxic activity. The daily 
administrat ion of  oral etoposide has yie lded encouraging 
response rates in some tumors [10, 11]. 

The 22% response rate obtained in our group of  pre- 
viously treated patients with metastatic breast  cancer sug- 
gests that etoposide has moderate  activity in this disease. 
Two of  four partial  responses were seen in a patient with 
l iver metastases and a patient with bone metastases, sites of  
disease that are associated with a low percentage of  suc- 
cess. In addition, as the vast  majori ty  of  our patients had 
received prior  chemotherapy and made progress during 
treatment, their low rate of  response was probably due to 
their belonging to a subgroup of  patients with a poor re- 
sponse to chemotherapy. 

The toxici ty was low, mainly compris ing tolerable 
myelosuppression.  Alopecia  was the main non- 
hematological  toxic effect occurring in nearly all evaluable 
patients. Since our patients did not have their serum eto- 
poside levels measured, the high incidence (89%) of  alo- 
pecia of  different grades reassured us about the patients '  
home drug compliance.  As judged  on the basis of  our 
present results, chronic oral etoposide might be considered 
on its own or in combinat ion with other drugs in previously 
untreated patients with metastat ic breast cancer. 
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