
Cancer Chemother Pharmacol (1990) 26 (Suppl): S 81-S 84   ancer 
hemotherapy and 
harmacology 

�9 Springer-Verlag 1990 

Ifosfamide + mitoxantrone in advanced breast cancer 
previously treated with anthracyclines* 

Joaquin Bellmunt, Serafin Morales, Matilde Navarro, and Luis-Alfonso Sold 

Department of Medical Oncology, Hospital VaHe Hebron, E-08035 Barcelona, Spain 

Summary. We treated 19 patients previously exposed to 
anthracyclines (progression during therapy or after discon- 
tinuation of therapy) with ifosfamide (IFO) 2 g/m 2 i. v. in a 
1-h infusion daily for 3 clays with mesna uroprotection and 
mitoxantrone (MZT) 12 mg/m 2 on day t of every 3-week 
cycle. The response raze was assessed after two cycles. A 
response to treatment was observed in 6 of 15 evaluable 
patients (40%), with no complete remission and 6 partial 
remissions. The median duration of response was 6+ 
months (3+ to 12+). The toxicity was acceptable, with 
three episodes of grade 3 - 4  myelosuppression (8%) and 
one case of congestive heart failure resulting from a fluid 
overload that responded to medical treatment. The IFO- 
MZT combination is an effective second-line regimen in 
advanced breast cancer previously treated with anthracy- 
clines. 

Introduction 

Different combination chemotherapy regimens with drugs 
normally used in the treatment of advanced breast carcino- 
ma [Adriamycin (ADR) cyclophosphamide (CYC), 
methotrexate (MTX), 5-fluorouracil (5-FU), mitomycin-C 
(MMC), and virlca alkaloids] in previously untreated 
patients can yield an overall response rate of  50 -70%,  
with a median duration of response of 8 - 1 5  months [12]. 

Since virtually all patients who respond eventually re- 
lapse, the search for effective second-line chemotherapy 
has been vigorous, but so far the results have been disap- 
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pointing, with responses limited to a rate of 30 -40%,  
almost never complete and, as a rule, of short duration. 
With third-line chemotherapy responses are rarely seen, 
and if they are present, they are probably of slight or 
limited usefulness to the patients [11, 19]. 

In patients who have previously received ADR as in- 
duction treatment, the selection of the second-line treat- 
ment is limited to different types of  CMF chemotherapies 
or combinations containing vinca alkaloids or MMC [14, 
18, 23, 26]. In a previous study from our unit, we reported 
the results of a combination regimen including vinblastine- 
MMC as a second-line therapy in advanced breast cancer 
resistant to standard combinations. We obtained an overall 
response rate of 32% with a median duration of response of 
6 months [21 ]. 

The introduction of new active drug analogues, such as 
ifosfamide (IFO), for the treatment of advanced breast 
carcinoma and of drugs with lower toxicity and without 
absolute cross resistance to anthracyclines, such as mitox- 
antrone (MZT), justifies the study of new therapeutic com- 
binations with both these drugs. 

Patients and methods 

Pat ien t s  

A total of 15 evaluable patients from a group of 19 with metastatic breast 
cancer previously treated with anthracyclines, received at least two cy- 
cles of IFO/MZT combination chemotherapy. The mean Karnofsky sta- 
tus was 80% (range 60-100%) and mean age was 53 years (range 
29-71). At the time of diagnosis, 7 patients were premenopausal or 
perimenopausal, and 12 patients were postmenopausal. The relapse-free 
interval after diagnosis of the primary tumor was <2 years in 10 patients 
and >2 years in 9 patients. 

All patients had been pretreated with anthracyclines up to maximum 
tolerated doses or until progression, 4 with THP-ADR and 15 with ADR 
at the time of metastatic disease. The median dose of anthracyclines 
received previously was 390 mg/m 2 (range 290- 550 rag/m2). The max- 
imum responses to prior chemotherapy were complete remission (CR) in 
4, partial remission (PR) in 4, no change (NC) in 5, and progressive 
disease (PD) in 6. 
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Table 1. Patient characteristics 

No. of patients 19 
Evaluable patients 15 
Age (years) 29- 71 (median, 53) 
Menopausal status 

Pre-perimenopausal 7 
Postmenopansal 12 

Relapse-free interval (years) 
<2 10 
>2 9 

Sire of metastases 
Soft tissue 10 
Lung 9 
Pleura 4 
Bone 3 
Liver 2 
Mediastinum 1 

Response to previous treatment 
Complete remission (CR) 4 (21%) 
Partial remission (PR) 4 (21%) 
No change (NC) 5 (26%) 
Progressive disease (PD) 6 (32%) 
Duration of response (months) 6+ (3+ to 12+) 

Table 2. Response to ifosfamide + mitoxantrone (IFO/MTZ) 

Response Patients 

n % 

CR 0 0 
PR 6 40 
NC 6 40 
PD 3 20 

Table 3. Toxicity observed in the applied courses (n = 57) 

Toxicity ECOG grade 

0 1 2 3 4 

Alopecia 0 14 43 0 0 
Emesis 16 21 15 5 0 
Neurologic 55 1 0 1 0 
Urotoxicity 54 3 0 0 0 
Cardiac 56 0 0 1 0 
Leukocytes 34 9 11 2 1 
Platelets 43 9 5 0 0 
Hemoglobin 39 17 1 0 0 

Ten patients had only a single metastatic site and 9 had more than 
one site. Soft tissue lesions were present in 10 patients, lung lesions in 9, 
pleural lesions in 4, bone lesions in 3, liver lesions in 2 and mediastinum 
involvement in 1. The patients with only one site of metastasis had 
metastasis to soft tissues (4 cases), lung (4 cases) or pleura (2 cases). 

Tream~ent 

The treatment schedule consisted of ifosfamide (IFO), 2 g/m 2 i.v. in a 
1-h infusion each day for 3 days and MZT 12 mg/m 2 on day 1 of each 
3-week cycle. One hour before IFO administration, immediately before 
IFO administration and 4 h and 8 h after, patients received mesna as 
uroprotection, at a dosage of 20% of the IFO dose i. v. or 40% of the IFO 
dose p. o. The treatment schedule was repeated every 3 weeks until tumor 
progression or unacceptable toxicity. Nine patients were treated as out- 
patients. 

Evaluation 

The response rate was assessed after two cycles. CR was defined as 
disappearance of all measurable lesions for at least 1 month and PR as a 
greater than 50% reduction in size and the absence of any new lesion for 
at least 1 month. NC was defined as stabilization, or a reduction of less 
than 50% without progression of other lesions for at least 2 months. PD 
was defined as an increase of more than 25% in the volume of any of the 
metastatic lesions, based on the maximum response observed. Duration 
of response was calculated from the start of treatment. 

Resu l t s  

Of  19 patients,  4 could  not  be evaluated  for  response:  2 
died of  their  metas tases  ear ly in the trial, 1 had unac-  
ceptable  CNS toxici ty  related to treatment,  and 1 was lost 
to fo l low-up after the first  course of  t reatment.  

Table  1 shows some of  the character is t ics  of  the 19 
patients.  PR was induced in 6 pat ients  (40%). The sites o f  
metastasis  in these pat ients  were  pleura; soft t issue and 
pleura; lung; local,  nodes  and pleura;  local  and soft tissue; 
and local ,  pleura,  and lung. On assessment ,  6 patients 
(40%) were cons idered  to have NC and 3 pat ients  (20%) 
were unrespons ive  (PD) (Table  2). Al l  patients responding  
to I .FO/MTZ had  prev ious ly  responded  to anthracycl ines  
(2CR, 2PR), except  for 1 pat ient  whose  disease  had pro-  
gressed during previous  chemotherapy .  

The median  durat ion of  response  was 6+ months 
(range 3 - 1 2  months)  for objec t ive  responders .  In non- 
responders  the median  t ime to progress ion was 4 
(range 3 - 8 )  months.  Median  survival  was 10 months for 
all patients,  12 months  for responders ,  9 months  for those 
with NC,  and 7 months  for nonresponders .  Ma in  sites of  
response  were soft t issue, p leura  and lung. 

Toxic i ty  was tolerable,  with only one case of  grade 4 
toxic i ty  (myelotoxic i ty) .  A lopec ia  grade 2 (ECOG)  was 
documented  in 75% of  patients.  Mye lo tox ic i ty  grades 3 - 4  
was observed  in 3 of  57 cycles.  One pat ient  had grade 3 
neurologica l  toxici ty.  No hemorrhagic  cysti t is  was seen. 
A l l  pat ients  had prev ious ly  had  a left  ventr icular  e ject ion 
fract ion (LVEF)  greater  than 45 %. The L V E F  after three 
cycles  was checked  in responders;  no decrease  greater  than 
5% was seen. In non- responding  patients no signs of  cl ini-  
cal cardiac  toxic i ty  or E C G  changes were  observed,  except  
in one pat ient  who had  cardiac  fai lure grade I secondary  to 
a fluid overload.  The grading and f requency of  concomi-  
tant toxici t ies  are shown in Table  3. No t rea tment- re la ted  
deaths occurred.  Of  6 pat ients  with PR, 3 refused to contin-  
ue t rea tment  due to poor  acceptance o f  therapy.  
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Discussion 

Because little progress has been made in recent years in the 
cytotoxic treatment of advanced breast cancer with new 
combinations or by dose modifications of conventional 
drugs, efforts should be made to improve response by 
evaluating new drugs with a high therapeutic index. 

IFO is an oxazaphosphorine analogue with different 
pharmacological and toxicological properties from cyclo- 
phosphamide (CYC). Few studies have evaluated the ef- 
fectiveness of IFO together with the concomitant use of 
mesna as a uroprotective agent in advanced breast cancer. 
Data obtained from experimental tumor systems, including 
that of  the C3H mammary  tumor, have shown an effective- 
ness of IFO that is even superior to that of CYC [10]. In 
several trials of single-agent therapy IFO has been shown 
to be active in the treatment of advanced breast cancer, 
with an overall response rate somewhat superior to 35% 
[1, 6]. 

IFO has been demonstrated to be less leukotoxic than 
CYC, which suggests that it might advantageously be used 
in combination chemotherapy [5]. Experience with IFO- 
containing regimens in the treatment of refractory breast 
cancer is still sparse. IFO has been substituted for CYC in 
the CMF regimen by some authors [2, 9], with objective 
response rates between 15% and 25%. In combination with 
other chemotherapeutic agents, such as VP 16, as a second- 
line regimen it has yielded response rates of 33% [13]. 

MZT is a bis-substituted anthraquinone with a mecha- 
nism of action similar to that of ADR. A cumulative re- 
sponse rate of 33% (30-37%)  has been obtained with 
MZT as a single agent in patients with advanced metastatic 
breast cancer not previously treated with chemotherapy. 
The median duration of response was 10 months [7, 17]. 

In previously treated patients, the overall response rate 
with MZT as a single agent is approximately 12% 
(6 -25%)  [12, 27]. In second-line therapy, MZT has been 
used in combination with drugs such as MMC and vin- 
desine giving response rates comparable to the best ob- 
tained with other second-line combination therapies [3]. 
Combinations with drugs such as prednimustine have 
achieved response rates of 16 -23% [15, 24]. 

There are some theoretical advantages that justify the 
use of IFO and MZT in combination therapy as a second- 
line treatment in advanced breast cancer previously treated 
with anthracyclines. 

A review of the data obtained from several experimen- 
tal tumor systems has revealed a synergistic action of MZT 
with alkylating agents such as CYC in P388 ieukemia [8]. 

IFO has proven to be experimentally active in tumoral 
cell lines resistant to anthracyclines and to the combination 
ADR/CDDP, as well as in tumor cells primarily resistant to 
CYC [4]. 

The response rate to MZT in patients failing to respond 
to ADR has been reported to be 21%, which suggests a lack 
of absolute cross-resistance between these two agents [22]. 
Although not completely devoid of cardiac toxicity, MZT 
has been significantly less cardiotoxic than doxorubicin in 
experimental and clinical studies [25]. 

Treatment with MZT after prior doxorubicin therapy 
could then be justified, provided adequate monitoring of 
the left ventricular ejection fraction (LVEF). 

In the present study, we evaluated the IFO-MZT com- 
bination in a group of patients previously treated with and 
resistant to ADR. We observed a 40% response rate, which 
is within the best range of results reported for second-line 
therapy [20, 23]. The best response was achieved in 
patients with single metastatic lesions predominantly in the 
soft tissues, pleura and lung. Most patients responding to 
IFO-MZT had previously responded to ADR. 

We have not observed life-threatening secondary ef- 
fects with the administration of our regimen, and monitor- 
ing of the LVEF has not revealed any cardiotoxic events. 
Since, after a median of four cycles, 3 of 6 patients in 
stabilized PR refused to continue chemotherapy because of 
global intolerance, a careful evaluation of the quality of life 
must be seriously considered in this group of patients with 
refractory disease. 

The search for therapies that combine effectiveness 
with acceptable toxicity and easy application (ambulatory 
treatments, oral formulations, etc.), which would improve 
patient acceptance of the treatment, is clearly necessary. 

The results obtained show that the IFO-MZT combina- 
tion is an effective second-line regimen in advanced breast 
carcinoma previously treated with anthracyclines and that 
the initial response rate observed justifies future testing 
with this combination. 
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