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Ifosfamide, carboplatin and etoposide (ICE) in metastatic

and refractory breast cancer

Abstract Twenty-five patients with metastatic breast
cancer were treated with ICE after failure of previous
chemotherapy. Their median age was 50 years (range
36-73). All but 1 patient had multiple sites of metasta-
ses. Nineteen (76%) patients had undergone two or
more chemotherapy regimens for metastatic disease
prior to ICE. The performance status (PS) of the
patients was Eastern Cooperative Oncology Group
(ECOG) 0:6; 1:12; 2:5; 3:2. Ifosfamide 1.25 g/m?> over
3 h DI1-3 along with mesna, etoposide 80 mg/m? D1-3
and carboplatin 300 mg/m® DI were given every 3
weeks. We observed a partial response in 10 patients
(40%, 95% confidence interval 21-62%). The response
duration ranged from 1 to 15 months with a median
duration of 4.5 months. The survival of all 25 patients
ranged from 10 days to 25 months, with a median of
9 months. All 25 patients were evaluable for toxicity.
Thirteen patients (52%) experienced grade 4 hemato-
logical toxicity, which improved after growth factor
support. Four patients had leukopenic fever, 1 had
gram-negative sepsis, while 2 had Clostridium difficile
enterocolitis and another had herpes zoster reactivation.
Four patients (16%) experienced grade 3-4 gastroin-
testinal (G-I) toxicity. No hepatic or renal toxicity was
observed (1 patient had microscopic hematuria). One
patient died of G-I bleed, and another patient died at
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home of undetermined cause. We conclude that ICE is
an effective salvage regimen in metastatic and refractory
breast cancer, even in heavily pretreated patients, and is
a tolerable treatment when used with growth factor.
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Introduction

Breast cancer is the most common cancer in women and
the second most common cause of cancer death in fe-
male patients. While many patients with early localized
disease may be cured with surgery or radiation in con-
junction with adjuvant therapy, many patients will re-
lapse and ultimately die of metastatic disease. In patients
presenting with locally advanced as well as metastatic
disease, breast cancer may respond favorably to initial
hormonal treatment or chemotherapy. However, the
median survival for this group of patients ranges from
18 to 30 months [1].

Anthracycline-containing regimens such as cyclo-
phosphamide, doxorubicin and S5-fluorouracil (CAF),
are commonly used in treating patients with metastatic
or recurrent breast cancer. Response rates range be-
tween 40 and 70%; duration of response is about 6—
10 months [1]. Newer chemotherapy regimens such as
paclitaxel [2], docetaxel [3], and vinorelbine [4] have been
used more commonly now either as first-line or second-
line therapy. Again, the response rate is somewhere be-
tween 40 and 60% with a response duration of 6-10
months. Once a patient’s disease becomes refractory to
doxorubicin or taxane-containing regimens, effective
treatment choices are limited.

Ifosfamide is an alkylating agent with activity against
metastatic breast cancer [5]. Sanchiz and Milla [6] have
treated 32 heavily pretreated metastatic breast cancer
patients and reported a 36% response rate. In addition,
ifosfamide has been used in combination with metho-
trexate and S-fluorouracil (IMF) in patients who failed



first- or second-line chemotherapy, and it has been
shown to have a response rate of 17-25% [7, 8].

Cisplatin and etoposide were reported to have a 25—
38% response rate in patients with untreated or pre-
treated metastatic breast cancer [9, 10]. At the same
time, carboplatin and etoposide have also been reported
to have a response rate of 18.5% in a similar group of
patients [11]. Carboplatin by itself is also an active drug
in patients with metastatic breast cancer who have not
received previous chemotherapy, having an overall re-
sponse rate of 35% in 34 patients reported by Martin
et al. [12].

Carboplatin is a second-generation platinum analog
and has a more favorable toxicity profile [13]. Therefore,
we chose carboplatin instead of cisplatin in our combi-
nation with ifosfamide and etoposide to study in pa-
tients with refractory breast cancer, especially in patients
who have failed to respond or have become refractory
to doxorubicin-containing regimens and paclitaxel-con-
taining regimens.

Materials and methods

Patient selection

Patients must have histologically documented breast cancer with
clinical evidence of metastatic disease. They must have failed on at
least one anthracycline-containing chemotherapy regimen. How-
ever, there was no limit to the number of previous chemotherapy
regimens. Entry requirements also included measurable or evalu-
able disease; Eastern Cooperative Oncology Group (ECOG) per-
formance status 0, 1, or 2; absolute granulocyte > 1,500/ul; platelet
count =>100,000/ul; total bilirubin <1.5 mg%; and creatinine
< 1.5 mg/dl. Patients with active peptic ulcer disease, congestive
heart failure and random blood sugar >250 mg/dl as well as
myocardial infarction within 3 months were excluded from this
study as were patients who were pregnant or lactating.

The treatment plan included ifosfamide 1.25 g/m? intravenously
(i.v.) over 3 h with mesna at the same dose given by i.v. infusion
over 6 h. Carboplatin was given 300 mg/m? on day 1 in 500 cc
D5W over 1 h and etoposide 80 mg/m? on days 1-3 in 250 cc
normal saline i.v. drip over 30-60 min. Ifosfamide was given at
500 cc DSW, and mesna was prepared also in 500 cc of DSW and
piggybacked to the same i.v. lines as the ifosfamide.

Dose modifications were based on the hematological, hepatic
and renal toxicities with 25% and 50% dose reduction in subse-
quent cycles of all three medications for patients with a nadir count
WBC 1,000-1,999/ul and < 1,000/pl, respectively, or platelet nadirs
of 30,000-70,000/ul and <30,000/pl, respectively. Treatment was
delayed for serum aspartate transaminase increase >2.5 times
normal or bilirubin >1.5 mg/dl as well as creatinine >2.0 mg%.
In addition, the dose of ifosfamide was reduced by 25% if patients
developed a grade 2 central nervous system (CNS) toxicity and by
50% if they developed a grade 3 or worse CNS toxicity.

Patients were treated until disease progression or unacceptable
toxicities judged by the patient and/or the investigator. In the first
19-patient cohort, no granulocyte-colony stimulating factors
(G-CSF) or granulocyte macrophage-colony stimulating factors
(GM-CSF) were used. For subsequent patients, we used G-CSF
along with ICE chemotherapy. This was initiated after 1 patient
had sepsis with grade 4 neutropenia after the first cycle of
chemotherapy.

Patients received repeated cycles every 3 weeks, and their tumor
response was evaluated every 3 cycles according to ECOG response
criteria [14]. Toxicity was evaluated every cycle according to the
Common Toxicity Criteria from the National Cancer Institute. In
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addition, complete blood counts were done weekly and clinical
chemistry tests were done every 3 weeks.

Results

From September 1993 to January 1997 we entered 25
patients in the phase II trial. Two patients were ineligible
because of a performance status of 3 and no prior dox-
orubicin in 1 of 2; 2 other patients were unevaluable
owing to early death. However, all the patients were in-
cluded in this report. The above 4 patients were deemed
treatment failures. The patients’ characteristics are
shown in Table 1. The typical patient had a performance
status of 1 and had received at least 3 prior chemotherapy
regimens, and ICE therapy is used as a salvage treatment.
All but 1 patient had refractory disease to anthracycline-
containing regimen before ICE. We have observed 10
partial responses in this group of patients (40%, 95%
confidence interval 21-62%). Responses were seen in all
disease sites and also in patients previously treated with
paclitaxel (2/7) and vinorelbine (1/4). The median dura-
tion of response was 4.5 months (range 1-15). The sur-
vival in all 25 patients ranged from 10 days to 25 months,
with a median survival of 9 months.

All 25 patients were evaluable for toxicities, and the
most common toxicity was myelosuppression with grade
4 neutropenia observed in 13 patients (52%) and grade 4
thrombocytopenia in 8 patients (32%). Four patients had
leukopenic fever and 1 had gram-negative sepsis. In ad-
dition, 2 patients had Clostridium difficile entercolitis,
and the other patient had herpes zoster reactivation. Four
patients experienced grade 3 nausea/vomiting before the
use of 5-HT; agonist. No hepatic or CNS toxicity was
observed. Only 1 patient had microscopic hematuria. One
patient died of G-I bleeding; the other patient died of
undetermined cause. The remainder of the patients died
from progressive metastatic breast cancer.

Table 1 Patient characteristics

Patients (n)

Total 25
Mean age (range), years 50 (36-73)
Performance status
0 6
1 12
2 5
3 2
Prior chemotherapy for metastatic disease
Anthracycline-containing regimen 24
Paclitaxel-containing regimen 7
Vinorelbine 4
Number of prior chemotherapy regimens
1 3
2 4
>2 18
Number of metastatic sites
1 5
2 7
>2 13
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Discussion

ICE combination chemotherapy has not commonly been
used in the salvage treatment for metastatic breast can-
cer. As a single agent only, ifosfamide has been shown to
have a response rate of about 15-20%; carboplatin or
etoposide had dismal response rates by themselves when
used in the refractory disease.

We observed a 40% (10/25) partial response rate in
25 heavily pretreated patients, suggesting a clinical
synergistic interaction between the 3 agents as suggested
in preclinical evaluations. Fields et al., however, re-
ported a 20% response rate in 93 patients with meta-
static and refractory breast cancer [15]. The reasons for
this difference are uncertain, except that Fields et al.
gave patients a continuous infusion of etoposide and
used a lower dose of ifosfamide (only 1 g/m? per day for
2 cycles).

Myelosuppression was the most common toxicity
which was dose-limiting. We noted 52% grade 4 leu-
kopenia and 32% grade 4 thrombocytopenia. Most of
these occurred in the first 19 patients when G-CSF was
not used routinely from cycle 1 of treatment. In this
group of heavily pretreated patients, we feel justified in
using colony-stimulating growth factor, although we
had only 4 patients with leukopenic fever and 1 patient
with sepsis. (An additional patients who died at home
with grade 4 leukopenia could also have had sepsis.) All
5 cases occurred before the routine use of G-CSF (in the
first 19 patients). Four patients experienced grade 3 or
4 G-I toxicity in the form of nausea and/or vomiting
without the use of 5-HT3 agonist as antiemetics. Once
we started the ondansetron, no patients reported grade 3
or worse nausea/vomiting.

In conclusion, ICE chemotherapy is an effective sal-
vage regimen for refractory breast cancer with man-
ageable and tolerable toxicities. It may be useful in
young patients with good performance status and ade-
quate organ function who have exhausted most of the
commonly used regimens. It may also be worth
considering for use in adjuvant therapy as a non-cross
resistant regimen to doxorubicin-containing regimen.
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