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Summary. VP16-213 is a semi-synthetic derivative of  
podophyllotoxin. Preclinical trials have indicated a 
marked schedule dependency in the L1210 system 
suggestive of an advantage to short-cycle times and 
divided dose regimens. Seventy-seven patients' with 
advanced breast carcinoma were studied. All patients 
had failed conventional combination chemotherapy 
(median prior chemotherapy: 23 months). All had 
prior Adriamycin and more than half had prior 
exposure to vinca alkaloids. The patients were ran- 
domly allocated to either: 1)intermittent bolus - 
50-70  mg/m2/day over i h daily for 5 days (39 
patients), or 2)infusion - 50-70 mg/m2/day as a 
continuous infusion for 5 days (38 patients). In the 
intermittent group, three patients were inevaluable 
(early death) and one was lost to follow-up. In the 
infusion group, four patients were inevaluable (early 
death), two were lost to follow-up and one refused 
further treatment. In the intermittent group of 35 
evaluable patients, five (14%) achieved partial re- 
mission, three (9%) had responses less than partial, six 
(17%) had stable disease, and 21 (60%) had pro- 
gressive disease. In the infusion group of 31 evaluable 
patients, one (3%) achieved complete remission, three 
(10%) achieved partial remission, three (10%) had 
responses less than partial, five (16%) had stable 
disease and 19 (61%) had progressive disease. Prin- 
ciple toxicity observed was myelosuppression, which 
was severe (granulocytes < 1,000) in approximately 
50% with nadirs occuring at about day 12. Recovery 
was rarely prolonged beyond day 20. Nausea and 
vomiting were moderate with the intermittent schedule 
and almost absent with the infusion schedule. One 
patient in the intermittent group developed an ana- 
phylactoid reaction requiring discontinuation of  the 
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drug. Congestive heart failure was precipitated by the 
fluid load in five patients on the infusion schedule. 
VP16-213 has significant antitumor activity in refrac- 
tory breast carcinoma and merits further evaluation. 
The infusion schedule showed no advantage over the 
intermittent schedule of  this study. 

Introduction 

Combination chemotherapy has become the most 
effective modality of treatment for metastatic carci- 
noma of the breast [1, 5]. Various drug combinations 
including Cyclophosphamide, Methotrexate and 
5-fluorouracil have been reported to produce objec- 
tive remissions in the range of 50% of treated patients 
[4, 6]. When Adriamycin is added to these combi- 
nations, the response rate is reported to be as high as 
70% of treated patients [3, 7, 9]. The median 
duration of these remissions ranges between 6-15  
months with survival between 12-24 months. Our 
own experience reveals that less than 10% of patients 
treated with combination chemotherapy remain in 
complete remission beyond 2 years. 

It is evident, therefore, that new drugs or 
different combinations are necessary to improve the 
remission rate and the survival duration. Several 
chemotherapeutic agents, either alone or in combi- 
nation have been studied in an attempt to reinduce 
remissions in patients failing on first line chemother- 
apy [2, 11, 12]. The response rates on these regimens 
have been substantially lower and survival times 
shorter than those obtained with front line chemo- 
therapy. 

VP16-213 is a semi-synthetic derivative of podo- 
phyllotoxin, which is extracted from plants of the 
genus podophyllum. It's chemical formula is: 4'de- 
methyl-epipodophyllotoxin-fl-o-ethylidene gluco- 
side. It has shown activity in preclinical studies 

0344-5704/82/0007/0223/$01.00 



224 F. C. Schell et al.: Phase II Study of VP16-213 in Refractory Metastatic Breast Carcinoma 

against the Walker carcinosarcoma in the rat, the 
Ehrlich ascites sarcoma 37 and 180 and in the L1210 
leukemia; marked schedule dependence has also 
been demonstrated in the L1210 system [10]. 

In early clinical trials, the cumulative response 
rate to VP16-213 as a single agent was reported at 5% 
[8]. In view of our own experience with continuous 
infusion vinca alkaloids [12], we elected to do a 
phase II trial comparing VP16-213 as an intermittent 
5-day bolus randomized against a continuous 5-day 
infusion. 

Patients and Methods 

Seventy-seven patients with advanced breast carcinoma who had 
failed primary combination chemotherapy including standard 
agents (Adriamycin, 5-fluorouracil, Cyclophosphamide and 
Methotrexate) and often prior phase II agents were entered on this 
study. Patient characteristics are outlined in Table 1. 

The median prior chemotherapy was 23 months. All patients 
had prior exposure to Adriamycin combinations, and more than 
half had previously been exposed to vinca alkaloids. Patient 
eligibility was restricted to patients with a performance status of 3 
or better on the UICC scale and who had clearly measurable 
lesions. Patients also had to be free of evidence of central nervous 
system involvement. The patients designated as good risk candi- 
dates (serum bilirubin less than 2 rag% and adequate bone marrow 
reserve) were treated with 70 mg/mZ/day either as a continuous 
infusion over 120 h or as an intermittent daily bolus dose over 1 h 
daily. Poor risk patients (serum bilirubin greater than 2 rag% but 
less than 5 rag% or who were considered to have a poor bone 
marrow reserve) received VP16 according to the same schedule at a 
dose of 60 mg/m2/day. Treatment cycles were 21 days providing 
adequate recovery from toxic symptoms was accomplished by that 
time. Dosage was de-escalated or escalated in 20% incriments 
providing toxic effects were judged excessive or sufficiently mild to 
warrant dose change. In view of the previously reported episodes 
of anaphylaxis, epinepherin, antihistamines and corticosteroids 
were kept on hand while patients were treated, particularly when 
the bolus treatment was to be used. 

Table 1. Patient characteristics 

Intermittent Infusion 

Age: 
median (range) 52 (30-74) 53 (39-68) 

UICC Performance Status: 
median (range) 2 (0-3) 3 (0-3) 

Metastasis sites patient: 
median (range) 3 (1-5) 3 (1-5) 

Involved sites: 
Liver 5 (14%) 7 (23%) 
Lung/Pleura 22 (63%) 16 (52%) 
Soft tissue 21 (60%) 19 (61%) 
Bone 19 (54%) 15 (48%) 
CNS 6 (17%) 9 (29%) 
Bone only 2 (6%) 2 (6%) 
Soft tissue only 5 (14%) 4 (13%) 

Prior chemotherapy: 
No. of prior regimens: 

Median (range) 3 (1-4) 3 (1-4) 

Total months of prior chemo: 
median (range) 25 (7-65) 22 (6-44) 

Prior vinca alkaloids 30 (86%) 24 (77%) 

Table 2. Response rate 

Intermittent Infusion Total 

CR - 1 (3%) 1 (2%) 
PR 5 (14%) 3 (10%) 8 (12%) 

< PR 3 (9%) 3 (10%) 6 (9%) 
SD 6 (17%) 5 (16%) 11 (17%) 
PD 21 (60%) 19 (61%) 40 (60%) 

Response duration 

Intermittent Infusion Total 

Time to progression: 
Months (range) 4 (3-10) 5 (2-12+) 5 (2-12+) 

Results 

Of the 77 patients treated on this study, 39 were 
randomized to the intermittent bolus therapy and 38 
were randomized to the continuous infusion. In the 
intermittent group, three patients were inevaluable 
due to early death and i was lost to follow-up. In the 
infusion group, four patients were inevaluable due to 
early death, two were lost to follow-up, and one 
refused further therapy. In the intermittent group of 
35 evaluable patients, five (14%) achieved partial 
remission, three (9%) had responses less than partial, 
six (17%) had stable disease, and 21 (60%) had 
progressive disease. In the infusion group of 31 
evaluable patients, one (3%) achieved complete 
remission, three (10%) had responses less than 

partial, five (16%) had stable disease and 19 (60%) 
had progressive disease. These results are outlined in 
Table 2. The principle toxicity observed was myelo- 
suppression, which was severe (granulocytes less than 
1,000) in approximately 50% with nadirs occuring at 
about day 12. Recovery was rarely prolonged beyond 
day 20. Thrombocytopenia followed a similar pat- 
tern, but was less severe. Nausea and vomiting were 
moderate with the intermittent schedule, but were 
essentially absent when the patients were treated with 
a continuous infusion. One patient in the intermittent 
treatment group developed an anaphylactoid reaction 
requiring discontinuation of the drug. The patient 
rapidly responded to the usual therapy with antihis- 
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Table 3. Toxicity 

Intermittent (%) Infusion (%) 

Total No. of patients 35 31 
Alopecia (29) (23) 

Nausea/Vomiting 
(moderate to severe) (29) (3) 
Anorexia (29) (19) 
Diarrhea (11) (13) 
Anaphylactoid reaction (3) (0) 

Congestive heart failure 
(Reversible: secondary 
to saline) (3) (16) 

Thrombocytopenia 
(< 100,000/mm 3) (35) (40) 

Hemorrhage 
(life-threatening) (0) (0) 

Granulocytopenia 
(< 1,000/mm 3 (60) (50) 

Infections (11) (19) 
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stable for only 6 h in solution and required significant 
doses of sodium chloride during administration. 
Alopecia was reported less frequently than in other 
studies with this drug; however, we feel this may 
represent a falsely low figure since many patients 
already had alopecia secondary to prior treatment on 
chemotherapy. It is our conclusion from this study 
that VP16-213 has demonstrated encouraging activity 
and warrants investigation in chemotherapy combi- 
nations early in the course of breast cancer patients. 
It would appear from this study that it demonstrates 
an activity similar to that which would be expected 
from the standard agents which presently are used in 
front line therapy for metastatic carcinoma of the 
breast. 
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