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Abstract. A total of 25 patients with advanced breast 
cancer were treated weekly with i.v. 5-fluorouracil at 
350 mg/m 2, folinie acid at 500 mg/m 2, and epidoxorubicin 
at 35 mg/m 2 as first-line chemotherapy for a maximum of 
18 cycles. In all, 24 patients were evaluable for response. 
Overall, 1 patient achieved a complete response and 
11 patients showed a partial response, for an objective re- 
sponse rate of 50%; the median duration of response was 
18.3+ months and median survival amounted to 
18.8+ months. Side effects were generally mild, with 
grade II leukopenia occurring in 10 patients and grade Ill 
leukopenia, in 1 patient. Other toxicity included nausea and 
vomiting (82%), diarrhea (48%), stomatitis (48%), and 
alopecia (92%), all of which were mainly restricted to 
WHO grades I and II. Our results suggest that leucovorin 
modulation of 5-fluorouracil can safely be incorporated 
into combination chemotherapy with epidoxorubicin on the 
investigated schedule. The observed response rate appears 
comparable with that obtained with other first-line regi- 
mens. 

Introduction 

Depending on patient selection, reported response rates to 
first-line combination chemotherapy in metastatic breast 
cancer vary from 40% to 80% [9, 19, 21]. The median 
duration of response is usually < 1 year, and the reported 
median survival of patients with metastatic disease ranges 
from 18 to 24 months. Clinical research has concentrated 
its efforts on improving treatment efficacy by manipula- 
tions of doses, schedules, and combinations as well as by 
modulation of known cytotoxic drugs. 
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Since its introduction into clinical therapeutics, 
5-fluorouracil (FU) has proved to be one of the most im- 
portant agents for the treatment of advanced breast cancer, 
remaining a standard part of combination programs applied 
to the therapy of this disease [8, 10]. One potential method 
of enhancing the efficacy of FU is biochemical modulation 
with leucovorin (LV). Biochemical modulation of FU with 
LV has been studied, with encouraging results being ob- 
tained in patients with colorectal carcinoma [5, 6, 14, 16]. 
The combination of FU and LV has also shown activity in 
heavily pretreated breast cancer patients, suggesting that 
the efficacy of the fluoropyrimidines may be significantly 
enhanced by manipulation of the folate status of this tumor 
[1, 2, 18]. Since the side effects of this combination were 
mainly represented by oral mucositis, diarrhea, and con- 
junctivitis, whereas hematological toxicity was reportedly 
very mild, it appeared to be useful to combine this regimen 
with drugs characterized by a different pattern of toxicity, 
e.g., 4-epidoxorubicin (EPI). 

EPI is a doxorubicin analog that exhibits a pattern of 
activity and toxicity similar to that of the parent compound 
but probably has a better therapeutic index due to its minor 
toxicity, in particular cardiotoxicity [4, 11, 12]. In a further 
attempt to reduce toxicity, EPI has more recently been 
given on a weekly schedule [3, 13, 17]. 

This current phase II study was designed to evaluate the 
antitumor activity and toxicity of FU plus high-dose folinic 
acid (HDFA) given in combination with EPI on a weekly 
schedule in advanced breast cancer patients who had not 
been pretreated with chemotherapy in a palliative setting in 
the search for an active but less toxic treatment modality. 

Patients and methods 

From May 1989 to February 1991, a total of 25 consecutive patients 
with histologically proven advanced breast cancer were entered in this 
study. The characteristics of the patients are shown in Table 1. Previous 
chemotherapy for metastatic disease excluded patients from entering 
the study, whereas adjuvant cytotoxic therapy did not, provided that 
the therapy had been stopped for a minimum of 12 months before entry 
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Table 1. Patients' characteristics a 

Entered 25 
Evaluable 24 
Median age (years) 52 
Median performance status (% Karnovsky) 90 

Menopausal status: 
Premenopansal 9 
Postmenopausal 16 

Relapse-free interval: 
> 2 years 7 
<2  years 18 

Estrogen receptor status: 
Positive 11 
Negative 10 
Unknown 4 

Prior systemic therapy: 
adjuvant chemotherapy 3 
palliative hormonal therapy 4 

Dominant site of disease: 
Viscera 11 
Bone 3 
Soft tissue 8 
Advanced primary lesion 3 

Number of organ systems involved: 
1 11 
2 12 
3 2 

(40-79) 
(60-100) 

a Unless otherwise specified, values represent numbers of patients 
(ranges are given in parentheses) 

and did not contain anthracyclines. Eligibility requirements included 
the presence of progressive measurable and/or evaluable disease, an 
age of < 80 years, a Karnovsky performance status of > 30%, a white 
blood cell count (WBC) of --4,000/mm 3, a platelet count of --> 100,000/ 
mm3, serum creatinine and serum bilirubin of --<2 mg/dl, and levels of 
serum transaminases -<4 the normal value. Patients with brain me- 
tastases or other serious medical problems were excluded from the 
trial. A normal left ventricular ejection fraction (LVEF), as measured 
by radionuclide cardiography or echocardiography, was required. The 
study was conducted according to the ethical standards described in the 
Helsinki declaration. Informed consent was required before entry into 
the study. Leukocyte and platelet counts, hemoglobin values, and 
biochemical profiles were obtained prior to each treatment cycle; 
follow-up LVEF measurements were obtained prior to every ninth 
course of therapy of whenever indicated by individual clinical situa- 
tions. 

The regimen consisted of 1- day courses followed by a drug-free 
interval of 6 days. HDFA was given at a dose of 500 mg/m2 by i.v. 
infusion over 2 h, and FU at 350 mg/m 2 was given by i.v. bolus 
injection 1 h after the start of the HDFA infusion. EPI was given i. v. 
immediately after HDFA at a dose of 35 mg/m 2 over 15 min. 
Treatment courses were repeated every 8 days. At the start of 
subsequent courses of therapy, dose modifications were made on the 
basis of the toxicity encountered during the preceding course; doses of 
EPI, HDFA, and FU were reduced by 25% when the WBC count was 
<3,500/mm3 but ->3,000/mm 3 and/or when the platelet count was 
< 100,000/mm3 but ->75,000/mm 3 as well as in any case of grade III 
or IV toxicity except for alopecia. For a WBC count of < 3,000/mm3 
and/or a platelet count of < 75,000/mm 3, courses were postponed for 
8 days. All cycles were given on an outpatient basis. 

In the absence of progressive disease (PD), a total of 18 courses 
was scheduled to be delivered to each patient; then, patients were 
planned to be followed without any form of maintainance therapy until 
PD occurred. Treatment was also planned to be discontinued in cases 
of severe toxicity or patients' refusal of further therapy. The first 
evaluation of response took place after six cycles of therapy, and WHO 
criteria were used for the evaluation of response and toxicity [20]. 

R e s u l t s  

Response data 

O f  the 25 patients en te red  in this study, 24 were  eva luab le  
for response;  in 1 case, t rea tment  was disrupted after 
3 courses  due to a pa tho log ica l  bone  fracture,  which  caused 
pos tponemen t  o f  the therapy for > 3 weeks ,  and the pat ient  
was therefore  cons idered  as lost  for t reatment .  The  response  
according  to the metas ta t ic  site and the number  of  organ 

systems i n v o l v e d  is shown in Table 2. 
In all, 1 (4%) pat ient  obta ined  a comple t e  r emiss ion  

(CR) and 11 (46%) reached  a part ial  r emiss ion  (PR), for an 
overal l  response  rate o f  12/24 (50%) wi th  a 95% con-  
f idence  in terval  o f  be tween  25% and 72%;  10 (42%) pa- 
tients ach ieved  s tabi l izat ion o f  their  disease (NC), and 2 
(8%) patients p rogressed  under  t reatment .  

O f  the 12 pat ients  responding  to the r eg imen  with  pri- 
mary  advanced  lesions,  3 underwent  surgery and were  
therefore  cons idered  not  to be  eva luab le  for durat ion of  
response.  The  med ian  durat ion o f  response  was 
18.3+ months  (range, 5 . 3 - 2 8 +  months) ,  and the med ian  
t ime to disease  progress ion  in patients ach iev ing  disease 
s tabi l izat ion (NC) amoun ted  to 8.5 months  (range, 
3 . 1 - 1 7  months) .  The  med ian  surv iva l  was 18.8+ months  
(range, 2 . 8 - 3 8 +  months)  for all pat ients  entered  and 
28+ months  (range, 2 2 - 3 8 +  months)  for responders .  

Table 2. Response according to the dominant site of disease and the number of organ systems involved 

Response DMS PAL Number of OSI 

V O ST 1 2 3 

- 1 / 8  - 1 / 1 1  - - CR 
PR 5/10 1/3 2/8 3/3 4/11 7/11 - 
NC 4/10 2/3 4/8 - 6/11 2/11 2/2 
PD 1/10 - 1/8 - 0/11 2/11 - 
RR (%) 50 33 38 100 36 63 0 

Values represent the number of patients/patients per collective. DMS, Dominant metastatic site; V, visceral; O, osseous; ST, soft tissue; PAL, 
primary advanced lesion; OSI, organ system involved; RR, response rate 
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Table 3. Maximal level of toxicity over all courses of therapya 

Toxicity WHO grade 

0 I II III IV 

Anelrfia 12 (48) 11 (44) 2 (8) - - 
Leukopenia 9 (36) 5 (20) 10 (40) 1 (4) - 
Thrombocytopenia 24 (96) 1 (4) - - - 
Oral mucositis 13 (52) 7 (28) 5 (120) - - 
Diarrhea 13 (52) 8 (32) 3 (12) 1 (4) - 
Alopecia 2 (8) 2 (8) 21 (84) - - 
Nausea/vomiting 4 (16) 5 (20) 13 (52) 3 (12) - 

a Values represent number of patients; the CO~Tesponding percentages 
are given in parentheses 

Toxicity 

All 25 patients entered were evaluable for toxicity. A total 
of 312 cycles were given, with the median being 12 (range, 
3 - 18) for each patient. The degrees of toxicity encountered 
are outlined in Table 3. Grade III J.eukopenia was en- 
contered in 1 (4%) patient, 15 (60%) patients presented 
with leukopenia of grade I - I I ,  and i3 (52%) patients de- 
veloped grade I - I I  anemia. Persistent leukopenia or 
thrombocytopenia was not documented in any case. In all, 
18 (72%) patients experienced grade I - I I  episodes of 
nausea and vomiting and 3 (12%) patients reported grade III 
episodes. Oral mucositis of grade I - I I  developed in 12 
(48%) patients, and 11 (44%) patients suffered from 
grade I - I I  diarrhea. In addition, 2 (8%) patients experi- 
enced grade I alopecia and 21 (84%) developed grade II 
hair loss. 

Local thrombophlebitis at the site of administration and/ 
or hyperpigmentation of the skin along the draining veins 
appeared in 5 (20%) patients without any accidental ex- 
travasation, whereas 1 (4%) patient had more or less re- 
fractory conjunctivitis. In 1 (4%) patient a dry skin rash 
developed and 2 (8%) patients had some degree of transient 
disorder of smell and hypogeusia, respectively. Neither 
drug-related death nor any form of cardiac toxicity was 
observed. A number of patients found weekly attendances 
inconvenient and others found weekly cannulation an or- 
deal. In all, 6 (24%) patients refused to continue the 
treatment after courses 9, 9, 11, 11, 12, and 12, respectively. 
Therapy was discontinued in 1 (4%) patient because of lack 
of compliance and in 1 (4%) individual because of geo- 
graphical factors connected with weekly appearance after 7 
and 12 cycles, respectively. 

Discussion 

The combination of HDFA and FU remains under active 
investigation in an increasingly broader spectrum of solid 
tumors [7, 15]. We combined this regimen with EPI, as we 
were encouraged by the different pattern of toxicity of this 
drug (mainly hematological) as compared with HDFA and 
FU (mainly mucositis and diarrhea). In the search for 
treatments that produce minimal disturbance of a normal 

life style, a low degree of toxicity is important, particularly 
since the present therapeutic aim of treatment of advanced 
breast cancer remains optimal palliation. Weekly Ueatment 
courses were chosen to diminish the dose per course in an 
attempt to reduce the absolute degree of acute toxicity 
while maintaining the dose intensity. 

Chemotherapy in advanced breast cancer produces re- 
latively high response rates of around 40%-55% in pre- 
viously untreated patients, which increase to 7 0 % - 8 0 %  
with the use of more intensive regimens [9, 21]. However, 
toxicity is considerable, responses are often short-lived, and 
second-line treatment is less successful, with the ther- 
apeutic benefit of cytotoxic chemotherapy being question- 
able in many cases. 

The response rate of 50% obtained in the present study 
confirms the effectiveness of the HDFA-FU/EPI regimen 
against breast cancer. A response was achieved at all sites 
of disease, with the best results occurring in visceral and 
soft-tissue metastases, respectively. The median duration of 
response of 18.3+ months appears to be of interest, espe- 
cially considering the median treatment period of 
4.8 months (range, 2 .3-6.4  months). However, it should be 
borne in mind that the population of patients evaluated was 
rather small. That 42% of the patients achieved stabiliza- 
tion of their disease for a median duration of 8.5 months 
represents another indication of the antitumor activity of 
this schedule. 

As expected, the toxicity observed was in general mild 
to moderate, mainly being restricted to WHO grades I - I I  
with no life-threatening secondary effects, and monitoring 
of the LVEF did not reveal any cardiotoxic event. Another 
important observation during this study was the lack of the 
severe (grade III or IV) diarrhea and stomatitis generally 
experienced with "conventional" 4-weekly (days 1 -5)  
HDFA-FU regimens [1, 18], which was probably related to 
the lower and shorter plasmatic peak drug exposure due to 
weekly administration. 

After a median of 11 cycles, 6 patients - 4 of them re- 
sponding to therapy and 2 presenting with stable disease - 
refused to continue chemotherapy because of global intol- 
erance, despite the generally low incidence of acute side 
effects associated with the use of this regimen. This intol- 
erance may have been due to the inadequate time allowed 
for these patients to recover from toxicity caused by weekly 
courses of treatment. Steady, low levels of toxicity seem to 
be less well tolerated in this subset of patients. Another 
explanation could be the potential problem of incon- 
venience to patients caused by weekly attendance. On the 
other hand, from a psychological point of view, the rela- 
tively low incidence of hair loss was relevant in patients 
treated on the weekly schedule. Hence, a careful evaluation 
of the quality of life must seriously be considered in this 
group of patients. 

Nevertheless, the HDFA-FU/EPI regimen seems to re- 
present a possible alternative in the search for therapies that 
combine effectiveness with acceptable toxicity and easy 
application, which would improve patient acceptance. LV 
modulation of FU can safely be incorporated into combi- 
nation chemotherapy with EPI on the investigated schedule 
to provide an active regimen for the treatment of advanced 
breast cancer. 
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