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Summary. In a phase II study, 19 patients with previously 
treated, advanced breast cancer received 50 mg/m 2 
teniposide (VM-26) i.v. on days 1-5  every 3 weeks. One 
partial response (PR) (5%) was observed. Toxicity consist- 
ing of leukopenia and thrombocytopenia was frequent and 
severe. VM-26 has minimal therapeutic activity when 
given at this dose and on this schedule to patients with 
heavily pretreated metastatic breast cancer. 

Introduction 

The podophyllotoxin derivate teniposide (VM-26) has 
high activity in malignant lymphomas, leukemia, small- 
cell lung cancer, and testicular cancer [1, 4]. In most other 
solid tumors, its activity is either low or the drug has not 
been tested properly. We report a phase II study of VM-26 
in pretreated patients with advanced breast cancer. 

Patients and methods 

Included in the study were women aged <70 years with 
histologically proven, progressive breast cancer not 
amenable to surgery or radiotherapy. Other inclusion 
criteria included: prior chemotherapy, including alkylat- 
ing agents and anthracyclines for metastatic disease; 
measurable or evaluable lesions; a performance status (PS) 
of < 2; a WBC count of > 3.0 x 109/1; and a platelet count 
of ~>100x 109/1, unless bone marrow involvement was 
documented. Normal kidney and liver function was also 
mandatory. Patients with CNS metastases, secondary 
malignancies, radiotherapy to indicator lesions, and hor- 
monal therapy or chemotherapy in the previous 4 weeks 
were not eligible. Patients' informed consent was man- 
datory, and the study was approved by the regional scien- 
tific ethical committee. 

VM-26 was dissolved in 500 ml saline and given i.v. 
over 30 rain at a dose of 50 mg/m 2 on days 1-5  every 3 
weeks. Subsequent cycles of VM-26 were postponed by 1 
week if toxicity persisted until the day of scheduled 
retreatment. If  WBC counts on the day of retreatment were 
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between 2.5 and 3.0 x 109/1 and/or platelet counts were be- 
tween 75 and 100x 109/1, the dose was reduced to 75%. If 
WBC counts were <2 .5x  109/1 and/or  platelet counts 
were _<75 x 109/1, treatment was postponed. If the nadir 
WBC counts were < l . 0 x  109/1 or nadir platelet counts 
were < 5 0 x  109/l, the next dose was reduced to 67%. 
Reductions were made in the daily dose and not in the 
number of treatment days. The dose was escalated by 25% 
if nadir WBC counts were > 2.0 x 109/1 and platelet counts 
were > 100 x 109/1 in the previous course. 

A minimum of two courses were required for being 
fully evaluable, unless rapid progression or unacceptable 
toxicity occurred. Patients showing a response or disease 
stabilization remained on study until progressive disease 
was observed. Assessments of response and toxic side ef- 
fects were carried out according to WHO criteria [7]. 

Results 

A total of 20 patients entered the study. One patient was 
ineligible, as her disease was not evaluable. The evaluable 
patients had a median age of 55 years (range, 42-67 
years). In all, 15 patients had a PS of 0 or 1, and 4 had a PS 
of 2. All patients had previously received chemotherapy 
including alkylating agents and anthracyclines (median 
number of previous cytostatic agents, 4; range, 2-6).  A 
total of 11 patients had also received endocrine therapy, 
and 9 had undergone prior radiotherapy. The median 
number of treatment courses with VM-26 was 3 (range, 2 -  
25). Dose escalation and reduction were undertaken in 9 
and 5 cases, respectively. Of the 19 patients, 3 died early 
(after 11, 21, and 21 days) due to progressive disease. 

One partial response (PR) (5.3%; 95% confidence 
limits, 0.1%-26.0%) was observed. This response was seen 
in a patient with complete disappearance of a supra- 
clavicular lymph node and a PR in osteolytic bone metas- 
tases; the duration of response was 25 months. Three 
patients were registered as showing no change (NC), with 
durations of 4, 5, and 6 months. 

Toxicity consisting of leukopenia and throm- 
bocytopenia was dominant. The median WBC and platelet 
nadirs were 2.4x109/1 (range, 0.1-5.4 x109/1) and 
153 x t09/1 (range, 1-362 x 109/1)~ respectively. WBC 
counts below 3.0, 2.0, and 1.0x 10/1 were observed in 
75%, 38%, and 19%, respectively and platelet counts below 
100, 50, and 25 x 109/1 were determined in 38%, 38%, and 
25% of the patients, respectively. 
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Table 1. Single agent activity of VM-26 in advanced breast cancer 

Author and reference Dose and schedule No. of patients Response No. of patients 

Spremulli [5] 100 mg/m 2 weekly 20 5 
Tirelli [6] 100 mg/m 2 weekly 20 1 
Cox [2] 60 mg/m 2 day 1 - 5 q. 3 weeks 11 1 
EORTC [3] 30 mg/m 2 day 1 -  5 q. 3 weeks 22 2 
Boas (present study) 50 mg/m 2 day 1 - 5  q. 3 weeks 19 1 

Severe th rombocy topen ia  was observed in four 
patients with nadi r  values o f  1, 16, 23, and  24x109/1,  
respectively. Clinical  bleeding occurred in three of  these, 
and  one pat ient  died of  bleeding on day 57. Three of  the 
four patients also exper ienced severe but  non-fatal  
l eukopenia  (WBC counts o f  0.1, 0.1, and 0.5x109/1).  
Two of  the patients with severe myelosuppress ion had 
histologically documented  bone  marrow metastases pr ior  
to treatment.  Only one o the pat ients  whose dose was 
escalated exper ienced th rombocytopen ia  (platelet  nadir ,  
24x109/1).  Alopec ia  was observed in all pat ients ;  
none  suffered from severe nausea or vomit ing (WHO 
grade 3 -  4). 

Discussion 

In this phase II  s tudy o f  VM-26 in heavily pretreated 
patients with advanced  breast  cancer,  1 PR (5%) was ob- 
served in 19 patients.  Table 1 shows other  studies using 
VM-26 in advanced  breast  cancer. In the previous studies 
using daily or weekly schedules, some activity was ob- 
served [5, 6]; in more  recent studies, including our own, in 
which the drug was given on days 1 -  5 every 3 weeks, the 
activity was very modest ,  with only 4 PRs being repor ted  
in 52 patients. This low activity was observed at dose levels 
creating modera te  to severe dose-limiting, hematologic  
toxicity. 

Based on these studies, there is no place for VM-26 in 
the t reatment  o f  patients with heavily pre t reated breast  

cancer. However,  the activity of  VM-26 in patients with 
less extensive pre t reatment  is at present  unknown.  
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