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Therapy for Inflammatory Breast Cancer: 
Doxorubicin-Based Therapy 

Impact of 
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Background: Inflammatory breast cancer (IBC) carries an ominous prognosis. Before 
1988, women with IBC at our institution were treated with neoadjuvant cyclophosphamide, 
methotrexate, and 5-fluorouracil (CMF) with or without vincristine and prednisone (CMF/ 
VP). After 1988, women with IBC were treated with cyclophosphamide, doxorubicin, and 
5-fluorouracil (FAC). This study compares these two regimens with regard to response and 
survival. 

Methods: The records of all women presenting between January 1973 and December 1991 
with a stage IIIB (T4d, any N, MO) breast cancer with proven dermal lymphatic invasion 
by tumor cells were reviewed retrospectively. 

Results: The study comprised 38 women; 28 received CMF (22 CMF, 6 CMF/VP), and 10 
received FAC. The overall response rate to induction chemotherapy in the CMFNP group 
was 57% (40% PR, 17% CR), and 100% (60% PR, 40% CR) in the FAC group. The median 
overall survival for women receiving CMF/VP was 18 months compared with 30 months for 
women receiving FAC (p = 0.02). The median disease-free survivals for the CMF/VP and 
FAC groups were 6 and 24 months, respectively (p < 0.001). When comparing responders 
and nonresponders with CMF/VP induction therapy, the responders had a significantly 
longer overall median survival (24 versus 10 months) (p < 0,001) and disease-free median 
survival (8 versus 2 months) (p < 0.001). All of the five patients remaining alive received 
FAC with 80% (four of five) having a complete response. These four patients subsequently 
underwent mastectomy and radiation. 

Conclusion: This study suggests that a doxorubicin-containing chemotherapy regimen 
improves overall and disease-free median survivals when compared with the previously 
used CMF combination in the treatment of IBC. A favorable response to induction che- 
motherapy also appeared to be associated with an improved survival. 

Key Words: Breast--Advanced--Chemotherapy. 

In f lammatory  carc inoma of  the breast  is a rela- 
tively rare disease (incidence 1-6%), with an omi- 
nous prognosis  (1). I t  began to evolve as a unique 
diagnostic enti ty more  than a century ago when Bell 
(2) recognized the seriousness of  a breast  mass  pre- 
senting with pain and overlying skin discoloration. 
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The  in f lammatory  charac ter i s t ics  o f  the d isease  
were  emphasized in 1869 by Klotz  (3) in his use of  
the term "mast i t i s  ca rc inomatosa . "  The fulminant  
course of  this type of breast  cancer  was later em- 
phasized by  the te rm "acu t e  m a m m a r y  ca r c inoma"  
by Leitch (4) and Lea rmon th  (5). The first collec- 
tion of  cases was that of  Schumann (6) in 1911 under  
the designation " c a r c i n o m a  mas t i t o ides . "  H o w -  
ever,  it remained for  reports  o f  case series by  Lee  
and Tannenbaum (7) and Taylor  and Meltzer  (8) to 
describe the present  vers ion of  the clinical picture 
and to signify with the te rm " in f l ammatory  carci- 
n o m a "  the neoplastic process  underlying the in- 
f lammatory  signs. 

Historical ly,  when pat ients  with in f l ammatory  
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carcinoma of the breast were managed by mastec- 
tomy alone, their median survival ranged from 2.4 
to 25 months, with a 5-year survival rate of 2.4% 
(8-12). In addition, there was a high incidence of 
local recurrence. Therefore, the role of surgery in 
this disease became limited to the biopsy. 

Treatment with radiation therapy resulted in rel- 
atively better local control through a reduction in 
the incidence of skin ulceration, but it did not im- 
prove the survival rate. The median disease-free 
survival ranged from 4 to 6 months, with a mean 
survival rate of - 1 2  months and a 5-year survival 
rate of <5% (13-16). The combination of surgery 
and radiation has also been tried with no major im- 
pact On outcome. Such combined treatment gives a 
median survival of - 18  months, with a 5-year sur- 
vival rate of 4% (17-20). 

Because the disease tends to have an aggressive 
course, not only locoregionally but also systemi- 
cally, a more logical strategy is the use of systemic 
chemotherapy in addition to the local-regional mo- 
dality. With the introduction of combined modality 
treatments in the last decade, the prognosis of this 
lethal condition has changed favorably, with more 
patients living beyond 5 years without disease re- 
currence. This article reviews our experience in 38 
patients with inflammatory breast cancer. This 
study was undertaken to compare the types of re- 
sponse and survival rates of our patients treated in 
the past with a non-doxorubicin-based chemother- 
apeutic regimen compared with those of our more 
recently treated patients, who all received a doxo- 
rubicin-based combination. 

PATIENTS AND METHODS 

Charts and tumor registry reports of those pa- 
tients with breast cancer stage IIIB (T4d , any N, 
MO) by 1988 American Joint Committee on Cancer 
criteria presenting to the Roswell Park Cancer In- 
stitute between January 1973 and December 1991 
were reviewed retrospectively. The diagnosis was 
established by incisional biopsy of the primary tu- 
mor and overlying involved skin. This study is lim- 
ited to women with clinical inflammatory breast 
cancer and histologically proven dermal lymphatic 
invasion. Four patients presenting with clinical 
findings consistent with inflammatory breast can- 
cer, but without pathologic identification were ex- 
cluded. The clinical records of these patients were 
examined for data regarding median age, tumor 
size, initial histology, stage, clinical signs and 

symptoms, menopausal status, receptor status, 
treatment, and follow-up including recurrence and 
survival. 

Between 1973 and I988, patients with inflamma- 
tory carcinoma of the breast at this institution re- 
ceived monthly cyclophosphamide (500-750 mg/ 
m2), methotrexate (25-40 mg/m2), and 5-fluorouracil 
(500 mg/m 2) (CMF) with or without the addition of 
vincristine (1.4 mg/m 2) and prednisone (CMF/VP). 
This regimen was continued monthly until a partial 
or complete clinical response was achieved or there 
was progression of disease. After 1987, cyclophos- 
phamide (500-750 mg/m2), doxorubicin (50-75 mg/ 
m2), and 5-fluorouracil (500 mg/m 2) (FAC) were ad- 
ministered monthly for three cycles followed by 
evaluation followed by possible surgery or addi- 
tional chemotherapy based on initial tumor re- 
sponse. 

Types of response were based on clinical exami- 
nations after induction chemotherapy. A complete 
response to induction chemotherapy was defined as 
a clinically complete resolution of skin erythema, as 
well as the underlying breast mass and palpable 
nodal disease. A partial response was at least a 50% 
decrease in tumor and nodal diameter. Nonre- 
sponders were women classified as having a <50% 
decrease in tumor and nodal size. 

Survival data were based on the method of Kap- 
lan and Meier (21). Tests of significance with re- 
spect to survival distributions were based on the 
log-rank test (22). Differences were considered sig- 
nificant when p < 0.05. 

RESULTS 

During the 19-year period, 38 women presented 
with histologically proven inflammatory carcinoma 
of the breast. Twenty-two of these women treated 
between 1973 and 1987 received the CMF regimen, 
whereas six received CMF/VP. Ten patients treated 
between 1987 and 1991 received three cycles of 
FAC. Induction chemotherapy was followed by 
clinical evaluation and local therapy or additional 
chemotherapy until the maximal response was ob- 
tained. As seen in Table 1, the women in each of the 
treatment groups were of similar age, race, meno- 
pausal status, grade and size of tumor, and tumor 
receptor status. There were no significant differ- 
ences in the clinical characteristics between the two 
groups. 

Clinical features exhibited by the women in- 
cluded erythema of more than one-third of the 
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TABLE 1. Clinical and pathologic characteristics of 
38 women with inflammatory breast carcinoma based 

on type of  induction chemotherapy 

Patient/tumor CMF/VP FAC 
characteristic (n = 28) (n = 10) 

Mean age (yrs) 49.7 53.9 
Median age (yrs) 50.5 51.5 
Race (%) 

White 21 (75) 7 (70) 
Black 7 (25) 3 (30) 

Menopausal status (%) 
Premenopausal 12 (43) 5 (50) 
Postmenopausal 16 (57) 5 (50) 

Estrogen receptor status (%) 
Positive 5 (18) 3 (30) 
Negative 23 (82) 7 (70) 

Initial tumor size (cm) 5.0 6.5 
Tumor grade 

Well differentiated 1 (4) 0 
Moderately differentiated 2 (7) 3 (30) 
Poorly differentiated 25 (89) 7 (70) 

breast in 100%, a breast mass in 63%, breast en- 
largement in 42%, breast pain in 39%, and nipple 
retraction in 21%. 

There was a median follow-up of 19.5 months for 
all 38 women. The women receiving CMF or CMF/ 
VP had a mean follow-up of 21.9 months with a 
median of 16.5 months. The women in the FAC 
group had a mean follow-up of 26.9 months with a 
median of 27 months. All 28 patients who received 
CMF or CMF/VP have died. Five of the I0 women 
in the FAC group are alive and disease-free with a 
follow-up of 12, 17, 29, 34, and 50 months. No pa- 
tients were lost to follow-up. 

The responses to the initial three cycles of che- 
motherapy were examined for each regimen. The 
group of 28 women receiving CMF had an overall 
response rate of 57%, with 40% having a partial 
response and 17% having a complete response. All 
of the 10 women receiving FAC had a clinical re- 
sponse to induction chemotherapy, with 60% hav- 
ing a partial response and 40% having a complete 
response. 

After initial chemotherapy, 16 of  38 patients 
(42%) had local therapy to the affected breast and 
axilla consisting of surgery and/or radiation. Six of 
the women received radiation therapy alone, five 
women had a modified radical mastectomy alone, 
and five women had a modified radical mastectomy 
and radiation therapy (Table 2). In the six women 
who received radiation therapy alone, four had 
been given CMF (2NR, 2PR) and two received FAC 
(2PR). In the group of five women who received 

surgery alone, CMF induction chemotherapy was 
given to three (1NR, 1PR, 1CR) and two received 
FAC (2PR). The nonresponder who received CMF 
was the only patient in this group treated with sur- 
gery alone who had axillary nodal metastases based 
on histologic evaluation. One of the partial respond- 
ers who received FAC remains alive and disease- 
free. In the five women who received radiation and 
surgery, one woman received CMF (1PR) and four 
received FAC (4CR). All five of these patients had 
axillary nodal metastases based on histologic exam- 
ination. All four of the women who were complete 
responders to FAC and then later underwent radi- 
ation and surgery are still alive and disease-free. 

Twenty women (71%) treated with CMF/VP re- 
ceived no follow-up local therapy and all experi- 
enced disease progression. Of the eight women in 
the CMF/VP group who received local therapy, all 
developed a local recurrence with the exception of 
the woman who underwent modified radical mas- 
tectomy and radiation. All women in the CMF/VP 
group eventually developed distant disease. In the 
group of women who received FAC, eight (80%) 
were treated with either surgery and/or radiation 
therapy at the completion of induction chemother- 
apy. Three of these women failed locally (2 had 
surgery alone, 1 had radiation alone) and 5 of the 10 
(50%) in the entire FAC group developed distant 
disease. 

The median survival for the 28 women who re- 
ceived CMF/VP was 18 months compared with 30 
months for the 10 women receiving the FAC regi- 
men (p = 0.02) (Fig. 1). The overall 3-year survivals 
by the log-rank test for the CMF/VP and the FAC 
treatment groups were 14 and 41%, respectively. 
The median disease-free survival in the CMF/VP 
group was 6 months compared with 24 months for 
women treated with FAC (p < 0.001) (Fig. 2). The 
estimated 3-year disease-free survival in the FAC 
treatment group was 46%; none of the women 
treated with CMF/VP remained disease-free for 
even 2 years. 

TABLE 2. Patients receiving a systemic chemotherapy 
regimen with corresponding types of  local treatment 

CMF FAC 

No local therapy 20 2 
Radiation alone 4 2 
Surgery alone 3 2 
Surgery and radiation 1 4 
Patients alive 0 5 
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FIG. 1. Overall survival of women with in- 
flammatory breast cancer based on type of in- 
duction chemotherapy. 
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The 12 women who had no response to their ini- 
tial three cycles of  CMF/VP had a median overall 
survival  o f  on ly  I0 months  c o m p a r e d  with 24 
months for the 16 women having at least a partial 
response (p < 0.001) (Fig. 3). The estimated 3-year 
survival for  the 16 women who responded to the 

initial three cycles of  CMF/VP was 25%; the longest 
survivor in the nonresponding group lived only 22 
months. The median disease-free survival for the 
responders was 8 months compared with 2 months 
for the nonresponders  (p < 0.001) (Fig. 4). 
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FIG. 2. Disease-free survival of women with 
inflammatory breast cancer based on type of 
induction chemotherapy. 
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FIG. 3. Overall survival of women with in- 
flammatory breast cancer based on response to 
induction chemotherapy using CMF/VP. 
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considerable in each treatment group. The women 
receiving CMF experienced myelosuppression 
(96%), nausea (72%), vomiting (38%), diarrhea (23%), 
stomatitis (I 1%), and thrombocytopenia (4%). In the 

group of women receiving FAC, toxicity included my- 
elosuppression (90%), nausea (80%), vomiting (60%), 
diarrhea (20%), nondisseminated cutaneous zoster 
(I0%), and congestive heart failure (10%). 

FIG. 4. Disease-free survival of women 
with inflammatory breast cancer based on 
response to induction chemotherapy using 
CMF/VP. 
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DISCUSSION 

Inflammatory breast cancer is a distinct form of 
breast cancer with respect to clinical and pathologic 
characteristics, tumor biology, and therapeutic ap- 
proach. Most patients with inflammatory breast 
cancer die of distant metastases with or without lo- 
coregional failure within months of diagnosis if 
treated with either radiation therapy, mastectomy, 
or a combination of these two treatment modalities. 
These poor results with local therapy alone have led 
to the use of combined modality treatment, consist- 
ing of systemic chemotherapy, followed by evalua- 
tion of its efficacy; local therapy in the form of ra- 
diation, surgery, or both; and then additional sys- 
temic chemotherapy .  The advantages  of this 
approach include the administration of chemother- 
apy before the development of tumor-resistant 
clones and alteration of the tumor vasculature by 
radiation therapy and surgery, and an opportunity 
to evaluate clinically the effectiveness of the che- 
motherapy. The disadvantages to this approach in- 
clude inaccurate assessment of stage, potentiation 
of drug resistance, and delay of local therapy for 
weeks to months (23). 

I n f l ammato ry  breas t  ca rc inoma  should be 
thought of and treated as a systemic disease. At the 
time of diagnosis, 46-100% of patients have tumor 
involvement of the axillary lymph nodes (24). In the 
present study, 6 of the 10 women (60%) who under- 
went axillary dissection had metastases and in the 
entire group, local and distant recurrence rates 
were 79 and 87%, respectively, suggesting that sub- 
clinical distant spread had occurred early. 

Several prognostic factors have been shown to be 
significantly associated with this disease. A poor 
prognosis has been associated with erythema in- 
volving more than one-third of the breast, as well as 
poor histologic tumor grade (25,26). All 38 women 
in this study had erythema in greater than one-third 
of the breast and 84% (32 of 38) had a tumor that 
was poorly differentiated. 

It has also been shown that patients with hor- 
mone receptor-positive carcinomas have a better 
survival initially than those who have receptor- 
negative tumors (17,27). In this review, 79% (30 of 
38) of the women had estrogen-receptor-negative 
tumors and 95% (36 of 38) had progesterone- 
receptor-negative tumors. Even the hormone- 
positive carcinomas in this study usually had low 
levels of positivity. Such findings suggest that most 
of the inflammatory breast cancers may contain 

large numbers of hormone-receptor-negative clones 
of cells that have a potentially poor prognosis. 
Veronesi et al. observed no response in any the 
inflammatory breast cancer patients treated with ta- 
moxifen in their series of locally advanced breast 
carcinoma (28). 

All patients should receive combination chemo- 
therapy as a part of the initial treatment plan, be- 
cause the initial response rate to chemotherapy is 
high (often >80%), and the emergence of distant 
metastases is the primary mode of recurrence (29). 
Long-term survival has been documented with ei- 
ther cyclophosphamide, doxorubicin, and 5-fluoro- 
uracil or cyclophosphamide, methotrexate,  and 
5-fluorouracil. Because doxorubicin-containing 
combinations have been repor ted to produce  
slightly higher response rates in patients with met- 
astatic cancer (30,3 I), and inflammatory breast can- 
cer is often a systemic disease at presentation, it 
may follow that doxorubicin-containing combina- 
tions would give better response and survival rates 
in inflammatory breast disease. In fact, doxorubi- 
cin-containing combinations are now the treatment 
of choice for inflammatory breast cancers. 

Although the number of patients is small and the 
analysis is retrospective, our present study con- 
firms that a doxorubicin-containing regimen gives 
superior results compared with CMF/VP combina- 
tion therapy with regard to induction response, lo- 
cal and distant recurrence rates, and overall and 
disease-free survivals. All of the women who re- 
ceived FAC had at least a partial response to induc- 
tion therapy, whereas only 57% (16 of 28) of the 
women in the CMF/VP group responded. The 
women in the CMF/VP who had at least a partial 
response to induction chemotherapy had a signifi- 
cantly increased overall and disease-free survival 
compared with the nonresponders in that group 
(Figs. 3 and 4). 

Of the five women still alive and free of disease in 
the FAC group, four were complete responders to 
the induction therapy and one woman was a partial 
responder. The four complete responders went on 
to receive a modified radical mastectomy and radi- 
ation therapy, whereas the partial responder had 
surgery alone. Again, all four complete responders 
had nodal disease. It appears that complete re- 
sponders to a doxorubicin-based induction regimen 
who then undergo surgery and radiation therapy, 
despite nodal metastases, have the best chance at 
long-term survival. 

Further studies are still necessary to determine 
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the best therapy in this uncommon subset of pa- 
tients with breast cancer. Although combined- 
modality therapy has resulted in prolonged survival 
for increased numbers of these patients, the optimal 
use of various treatment modalities remains unde- 
fined. The optimal duration of chemotherapy, as 
well as the best doxorubicin-containing regimen, 
has not been studied. The sequence of radiotherapy 
and chemotherapy that produces the best tumor 
control with tolerable side effects is unknown. The 
toxicity of the two treatment regimens in this study 
were similar. The role of mastectomy after chemo- 
therapy and radiation is also undefined. 

Currently, a slightly improved outlook for pa- 
tients with inflammatory breast cancer can be at- 
tributed to more intensive combination chemother- 
apy. Despite the small numbers of patients repre- 
sented in most series and absence of prospective 
randomized trials, intensive systemic chemother- 
apy preceding locoregional treatment has become 
the standard therapy for inflammatory breast can- 
cer. Strategies for improved local therapy might in- 
clude altered radiation fractionation patterns, radi- 
ation hypoxic cell sensitizers, photodynamic ther- 
apy, or immunotherapy. Ultimate progress in this 
disease will, however, depend on improvements in 
systemic therapy., 
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