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ABSTRACT

We have treated 76 patients with locally advanced breast cancer, 31
with stage IIIA, 41 with stage 1MB. and 4 with stage IV disease, with
primary induction chemotherapy including an attempted hormonal syn
chronization in 70 patients. All were treated to maximum objective clinical
response before proceeding to any local therapy. Patients achieving a
complete response with a negative repeat biopsy generally received
radiation therapy while patients with residual disease, partial response
(PR) or no change (NC) status received debulking surgery prior to
radiation therapy. Regardless of response to induction chemotherapy,
patients received at least 6 additional months of chemotherapy following
local therapy. Initial doses of combination chemotherapy were escalated
to targeted myelosuppression. The objective response rate to induction
chemotherapy was 93% with 49% complete response (CR), 44% PR, and
7% NC. The median numbers of cycles of chemotherapy to achieve a
CR, PR, or NC were 5, 3, and 5, respectively. Three patients who
currently have PRs are still on chemotherapy with continued tumor
regression. Of 37 patients achieving a CR to chemotherapy, 35 were
assessed by biopsies to determine pathological evidence of response.
Twenty-three of the 37 patients (62%) were proven to be complete
responders with negative biopsies. Twenty-four patients have relapsed, 6

with stage IIIA, 16 with stage HIB, and 2 with stage IV. Five patients
have had locoregional relapses alone, 4 locoregional and distant, and 15
distant alone. Median time to progression is 35.9 months for stage IIIA
and 34.2 months for stage III IÂ».Median survival is 35.3 months for stage
IIIB and is indeterminate for stage IIIA. This aggressive primary che
motherapy regimen with hormonal synchronization followed by local
therapy appears to provide excellent local control and encouraging early
results on systemic disease control.

INTRODUCTION

Locally advanced, nonmetastatic breast cancer is associated
with poor local control and dismal survival. The results of
Haagensen and Stout (1,2) emphasize the poor outlook for
this group of breast cancer patients; they reported that radical
mastectomy failed to cure even a single patient in their series
of 120 patients followed for up to 8 years. They regarded these
lesions as "categorically inoperable" and suggested that they be

treated by other measures. Improved radiotherapy techniques
have allowed the delivery of higher doses of radiation to these
patients' tumors with acceptable rates of local complications,

thus increasing chances of achieving and maintaining local
control (3). Results with radiotherapy alone have yielded 5-year
local control rates of 28 to 74% and 5-year survival in the 12
to 38% range (4-13). Combined programs of surgery and
radiation have resulted in 5-year survivals of 35 to 55% in some
selected series (5-8, 10, 13, 14). Direct comparisons of results
are difficult because of the wide latitude in prognostic variables
in these series. In spite of some improvement in local control,
the majority of patients succumb to metastatic disease, sug-
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gesting that disseminated micrometastases exist at initial pres
entation in virtually all patients.

Therefore investigators began using chemotherapy in con
junction with local therapy to treat locally advanced breast
cancer. In a retrospective review from the Harvard-Joint Center
for Radiation Therapy (7), 41 patients with stage III breast
cancer, who received postirradiation adjuvant therapy with
either chemotherapy alone or combined with an endocrine-
ablative procedure, had a significantly better relapse free sur
vival and improved local control at 4 years (51 and 85%,
respectively) as compared to a matched group of patients not
receiving adjuvant therapy (29 and 63%, respectively). In a
randomized prospective study of patients with operable stage
III breast cancer (T3, N0-2), GrÃ¶hnet al. (15) showed improved
5-year survival (57 to 73%) and freedom from distant relapse
(50% to 87.5%) when patients received 6 cycles of cyclophos-
phamide, doxorubicin, and vincristine chemotherapy after a
modified radical mastectomy compared to those patients who
received only postoperative radiation therapy. Combination
chemotherapy prior to local therapy was introduced by the
Milan group (16). In 110 patients, they achieved a 70% objective
response rate (15% CR2) with 4 cycles of AV chemotherapy
prior to local therapy and reported an overall 3-year survival of
53% compared to 41% for a historical control group receiving
radiation alone. In subsequent studies comparing surgery versus
radiation after primary chemotherapy, they achieved equivalent
findings with respect to local control, patterns of recurrence,
and overall survival (17). A similar treatment strategy was used
in 52 noninflammatory patients at the M. D. Anderson Hos
pital (18) in which 3 cycles of FAC plus Bacillus Calmette-
GuÃ©rinwere administered prior to local therapy with either
radiation alone or surgery followed by radiation. An objective
response rate to chemotherapy of 82% (15% CR) was achieved
with 40% actuarial 5-year survival. Thus, induction chemother
apy for a fixed number of cycles prior to local therapy resulted
in considerable tumor regression that enhanced the ability to
either perform a surgical resection or deliver a tumoricidal dose
of radiation in both of these institutional experiences.

In an effort to maximally reduce the tumor bulk prior to
definitive local therapy and to destroy occult micrometastatic
disease, since 1977 the National Cancer Institute has given
women with locally advanced breast cancer combination che
motherapy to the point of maximum objective clinical response.
Unlike other protocols with a fixed number of initial chemo
therapy cycles, each patient received the number of cycles of
chemotherapy needed for a best response. Concomitant endo
crine therapy was used with chemotherapy by tamoxifen and
premarin sequentially before the administration of cell cycle
specific agents in the hopes of synchronizing DNA synthesis in
a proportion of these tumor cells and thus making them more
susceptible to cytotoxic chemotherapy.

2The abbreviations used are: CR, complete response; PR, partial response;
NC, no change; AV, doxorubicin-vincristine; FAC, 5-fluorouracil-doxorubicin-
cyclophosphamide; TNM, tumor-nodes-metastasis classification.
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The rationale for this approach has its foundation in prior
studies from our laboratory (19-21) which demonstrated that
anti-estrogen-induced inhibition of breast cancer cell growth
could be reversed by estrogen rescue. Weichselbaum et al. (22)
showed that this technique could increase the sensitivity of
breast cancer cells to cytotoxic drug treatment. Green et al.
(23), using a flow cytometry technique, demonstrated that tam-
oxifen induced a G, arrest in MCF-7 human breast cancer cells
in culture. Our laboratory has shown that subsequent estrogen
treatment could induce a synchronous wave of DNA synthesis
in human breast cancer cells (24). Hence, this strategy was used
in the present study prior to the administration of the cell cycle-
specific agents methotrexate and 5-fluorouracil, in hope of
synchronizing a portion of tumor cells and making them more
susceptible to these cytotoxic drugs. Allegra et al. (25) has
treated a small group of breast cancer patients with antiestrogen
therapy followed by estrogen rescue plus methotrexate and 5-
fluorouracil and has reported a complete remission rate of 56%.
In a randomized study from our institution (26) using cyclo-
phosphamide-doxorubicin-methotrexate-5-fluorouracil chemo
therapy with or without hormonal synchronization in patients
with metastatic and inflammatory breast cancer, improvement
in overall survival and time to progression was observed in
objective responders in the treatment arm including tamoxifen
and premarin. In this study 13 of 14 patients with inflammatory
breast cancer had an objective response rate of 93%. Of the
inflammatory nonmetastatic patients, 4 of 7 patients treated in
the hormonal synchronization arm had a clinical complete
response versus 1 of 6 who had no hormones included. It was
for this reason that hormonal synchronization was chosen for
the present study.

MATERIALS AND METHODS

Patient Selection. From January 1977 through October 1986, 76
women with previously untreated locally advanced breast cancer were
treated with combined modality therapy. These patients' stages were

defined as stage III A and 1MBaccording to the 1983 American Joint
Committee staging system. To be eligible for treatment, all patients
were required to have a histologically documented diagnosis of mam
mary cancer with evidence of measurable disease. Inflammatory carci
noma was defined by the presence of dermal lymphatic tumor invasion
or clinically as signs of inflammatory cancer in greater than one-third
of the breast. Karnofsky performance index was 90 in 96% of patients
with the remaining ranging from 60 to 80. Patients were excluded who
gave a past history of malignant neoplasms aside from curatively treated
basal cell or squamous cell carcinoma of the skin or surgically cured
carcinoma of the cervix in situ. Patients were required to have a
leukocyte count greater than 4,000/mm' and a platelet count greater
than 100,000/mm3. Similarly, renal and hepatic functions were required

to be within normal limits. All patients gave written informed consent
before starting treatment. Four patients who met the above criteria but
who were retrospectively found to have had metastatic disease at the
time of entry in the study are included in the analysis.

Initial and Follow-up Evaluations. Prior to treatment all patients had
a complete history and physical examination (including calculation of
body surface area), blood cell count, urinalysis, chemistry profile,
electrocardiogram, radionuclide scans of bone and liver, mammograms,
and radiographie examinations of the chest and skeleton. Blood counts
were followed on a weekly basis. With the institution of each new
chemotherapy cycle, chemistry profiles were repeated along with formal
quantitation of any palpable tumor burden. Mammograms were per
formed at best response and annually thereafter. Liver-spleen scans and
bone scans were performed every 12 weeks.

Chemotherapy Regimens. The initial 13 patients with locally ad
vanced breast cancer were included as part of a randomized protocol
designed to prospectively compare two chemotherapy regimens as

primary induction therapy in advanced breast cancer (26). These regi
mens are shown in Table 1 and termed 160B. Thirteen patients received
cycIophosphamide-doxorubicin-methotrexate-5-fluorouracil chemo
therapy with cyclophosphamide at 750 mg/m2 and methotrexate at 40
mg/m2; 6 of these did not receive hormones. This protocol was closed

as a randomized trial in June 1983. Subsequent patients with locally
advanced breast cancer were accrued to the hormonal arm of the prior
randomized study, with the dose adjustments shown in Table 1 and
termed 160C. In 63 patients, initial chemotherapy doses consisted of
cyclophosphamide (500 mg/m2) and doxorubicin (30 mg/m2 i.V., day
1); tamoxifen (40 mg p.o., days 2-6); premarin (0.625 mg p.o. every 12
h in 3 doses beginning on day 7); methotrexate (300 mg/m2 i.v. followed
in l h by 5-fluorouracil 500 mg/m2 i.v. on day 8) and leucovorin (10
mg/m2 p.o. every 6 h for 6 doses beginning 24 h after MTX). A 25%
dose escalation of either methotrexate or 5-fluorouracil in alternate
cycles was used to achieve maximum doses of these drugs.

All patients were treated with induction therapy to the point of
maximum objective clinical response as described previously (27). De
tailed response criteria used in these studies have been published
elsewhere (28) (i.e., complete response, partial response, and no
change). Maximum objective clinical response or best response was
formally scored when response parameters remained stable during two
consecutive determinations separated by 6 weeks. For the purposes of
the time to best response analysis, the time was taken to be the point
at which the maximum objective clinical response was first observed.
Dose modification criteria for individual treatment cycles have been
described previously (27).

Local Therapy. After achieving maximum objective clinical response
to chemotherapy, patients were evaluated for local therapy. This was
done routinely by the same two physicians (S. S. and M. L.) using pre-
and postchemotherapy mammograms and physical examinations. If a
patient was considered a clinical complete responder, an incisional
biopsy was taken at the site of the original lesion with a biopsy of any
surrounding suspicious areas seen at the time of the procedure. If skin
involvement was present at diagnosis a skin biopsy was obtained. If a
negative biopsy was obtained, the patients received a course of radical
radiotherapy to the intact breast and adjacent draining lymph node
areas. No axillary surgery was performed. For patients with residual
disease in their biopsy, or patients achieving only partial response, or
no change to induction chemotherapy, a total mastectomy was per
formed, with removal of any gross axillary disease. This was followed
by a course of radical radiotherapy. All patients continued to receive
chemotherapy with the exclusion of doxorubicin while radiotherapy
was administered. For patients on 160B, 6 received chemotherapy for
1 year and 7 received chemotherapy for 6 months after local therapy
was completed. Complete responders to induction therapy received
doxorubicin every other cycle on 160B. All 160C patients received
chemotherapy for 6 months after local therapy was completed with

Table 1 Treatment regimens
160B (first 13 patients were randomly assigned)"

C Cyclophosphamide 750 mg/m2 i.v. day 1 vs. C
A Doxorubicin 30 mg/m2 i.v. day l A T Tamoxifen 10

mg p.o. twice
a day, days 2-
6

M Methotrexate 40 mg/m2 i.v. day 8

F 5-Fluorouracil 500 mg/m2 i.v. day 8

160C (subsequent 63 patients received)
C Cyclophosphamide 500 mg/m2 i.v. day 1

M P Premarin 0.652
mg p.o. every
12 h in 3
doses, day 7

A Doxorubicin
M Methotrexate
F 5-Fluorouracil
T Tamoxifen
P Premarin

L Leucovorin

30 mg/m2 i.v. day 1
300 mg/m2 i.v. day 8
500 mg/m2 i.v. day 8

40 mg p.o. days 2-6
0.625 mg p.o. every
12 h in 3 doses, day 7

10 mg/m2 p.o. every 6

h in 6 doses, day 9
Â°One patient received CAMF without being randomized.
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doxorubicin included in every cycle. In all cases, total dose of doxorub-
icin did not exceed 525 mg/m2.

Patients achieving a complete response received radiation to the
intact breast and peripheral lympathic areas via breast tangents (includ
ing the internal mammary nodes), a supraclavicular field, and a poste
rior axillary boost. Patients who had a PR, NC, or residual tumor on
restaging biopsy underwent mastectomy and removal of any grossly
involved axillary lymph nodes. That was followed by chest wall tangents
and similar peripheral lymphatic irradiation. Only that portion of the
axilla that was not dissected received radiation. Bolus was used every
other day for all chest wall tangents and for any intact breast which
had inflammatory involvement at presentation. Dose (and dose per
fraction) ranged from 4400 to 5400 cGy to the prescribed 150 dose for
tangents and to the supraclavicular field at 3 cm. A boost (to 6000 cGy
total dose) was given to the original tumor volume for intact breasts.
Also boosted were areas of gross residual nodal disease and positive
chest wall margin following mastectomy.

Statistical Analysis. Time to progression and survival time were
estimated actuarially using the Kaplan-Meier procedure (29).

RESULTS

Distribution of Prognostic Variables. At the time of this
evaluation, 76 patients have been started on treatment and are
Ã©valuablefor toxicity, time to progression, and survival. One of
the 76 patients is a recent entrant and is excluded from response
analysis. As shown in Table 2, stage III \ and IIIB patients
were comparable with respect to the distribution of estrogen
receptor status and menopausa! status, while stage III A patients
were somewhat younger. The TNM status of patients at pres
entation is shown in Table 3.

Chemotherapy Response. Overall objective response rate (CR
+ PR) was 93%. Thirty-seven patients (49%) achieved a CR,
33 patients (44%) achieved a PR, and 5 patients (7%) showed
no change. Three of the patients scored as PRs are still on
induction chemotherapy with continued tumor regression and
have the potential for achieving a CR response. Median num
bers of chemotherapy cycles to achieve a CR, PR, or NC were
5, 3, and 5, respectively, with a range of cycles of 2 to 11, 2 to
9, and 4 to 6, respectively. The time course for these patients
achieving their best response to chemotherapy is shown in Fig.
1.

Table 4 shows the distribution of various prognostic factors

Table 2 Distribution of prognostic factors

VariableNo.

ofpatientsHistology

Inflammatory
NoninflammatoryStage

IIIA31031Estrogen

receptor status
Positive 6
Negative 14
Unknown 11Menopausal

status
Premenopausal

PostmenopausalMedian

age (yr)Table

3T2

T,
T4TotalIS1642.0Stage

IIIB4132

97

1321142753.0Stage

IV Allpatients4

761

333
431

14
2 29
1331

303
4660.7

51.7Clinical

stage of patients atpresentationN.

N,0

0
11 10
91620

26N2

N,2

18
2

9419

7M

Total0

32
33

2404

76 patients

ERCENTATBESTRESPONSE

Ã«Ã«ÃªSSSSSgo-

10-H2/4

6_a-f810TIME
INMONTHSFig.

1. Time from start of therapy to bestresponse.Table

4 Distribution of prognostic factors according to bestchemotherapyresponseBest

clinicalresponseVariableOverall

treatmentTamoxifen
+premarinNo

hormonesEstrogen

receptorstatusERC
positiveER

negativeER
unknownStageIDAIIIBInflammatory'InflammatoryIVNodal

metastasisN.N,N,N,Menopausal

statusPremenopausalPostmenopausalMedian

age (yr)CR3736

(4)'KD7171316183151372142352.1PR33Â°29(3)4(4)510181113S44IIII7132051.3NC54KD22131112112346.4Tooearly11111035.0

" Three patients are still on induction chemotherapy and may improve further.
'' Numbers in parentheses, patients who were randomized on regimen I60B.
' ER, estrogen receptor.

according to each chemotherapy response group. There was no
indication that estrogen receptor status, histology, nodal status,
menopausal status, or age were predictive of a patient's best

clinical response to induction chemotherapy. A higher propor
tion of CRs were N0 rather than N|-N3. However, eight of
these patients (T3 or T4, N0) had inflammatory cancer.

Toxicities. The WBC nadir reached 3000-3999 in 13% of
patients, 2000-2999 in 39%, 1000-1999 in 45%, and below
1000 in 3%. There were four infection-related admissions oc
curring during periods of neutropenia while on chemotherapy
but no deaths. Two patients developed cardiomyopathies sec
ondary to doxorubicin. One patient received a total dose of 490
mg/m2 of doxorubicin and is doing well with compensated

congestive heart failure. The second patient received 513 mg/
m2 of doxorubicin and died of progressive congestive heart

failure with no evidence of breast cancer. There has been one
serious wound infection after local treatment with surgery and
radiation, one radiation neuropathy resulting in a nonfunction-
ing arm which is improving, and one methotrexate pneumoni-
tis. One patient developed a severe rash with blistering skin
from 5-fluorouracil and this agent was discontinued in this
patient only.
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LOCALLY ADVANCED BREAST CANCER

In conclusion, this chemotherapy regimen compares favora
bly with other chemotherapy regimens in that it was well
tolerated by patients with low toxicity rates. It may be that
further dose escalations will be warranted.

HistolÃ³gica! Evaluation of Response. Patients achieving a
clinical CR were evaluated histologically to determine if a CR
with negative biopsy had been attained (Table 5). Thirty-five
patients underwent biopsy evaluation in the area of the breast
previously known to be involved with tumor. Twenty-three
patients had negative biopsies. Two biopsied patients showed
residual microscopic disease, one of which showed a few scat
tered tumor cells that appeared to be nonviable treated tumor
cells. Both of these patients proceeded to local therapy with
radiation. The remaining ten biopsied patients had residual
gross disease and underwent a simple mastectomy before pro
ceeding to radiation therapy. Two patients went on to radiation
therapy without histological evaluation. This course was pur
sued in one of these patients because her initial breast tumor
was a T2Nj lesion that was excisionally biopsied before induc
tion chemotherapy; hence she was thought not to have gross
disease in her breast at the start of treatment. The other patient
did not undergo biopsy because of the clinical judgment of the
managing physicians. Patients achieving a PR had total mas
tectomy in 26 cases. One of the patients achieving a PR (stage
IV) had no tumor in her mastectomy specimen. Two patients
achieving a PR did not have mastectomies; one of these patients
(stage IV) had a clinical CR in her breast and had no biopsy
and the other had a biopsy positive for tumor. Three patients
achieving a PR are still on induction therapy, one patient
refused biopsy, and one is lost to follow-up. Therefore pathol
ogy is available on 27 of 33 PR patients at the present time.
All 5 patients who were NC had tumor at mastectomy.

In summary, 35 of 37 CR patients, 27 of 33 PR patients, and
5 of 5 NC patients for a total of 67 of 76 patients have pathology
available after best response. Of these 67, 24 (36%) were path
ologically free of disease.

Local Therapy. After achieving the best clinical response to
induction chemotherapy, local therapy was given as detailed in
Table 6. All patients achieving a clinical CR received radiation
therapy with the exception of a single patient who refused any
local therapy after achieving a complete response with negative
repeat biopsy. One patient is still in the process of completing
radiation therapy. Of the 38 PR and NC patients, 31 patients
have completed a course of local therapy composed of debulking
surgery followed by radiation and two patients are still receiving
radiation after debulking surgery. Debulking surgery consisted
of a total mastectomy in 10 patients, a modified radical mas-

Table5 Histologicalevaluationofpatientsachievinga clinicalCRwith
chemotherapy

ProcedureBiopsy

only
No biopsy
TotalNo.

of
patients35

237No.

of patients
without tumor

inspecimen23

0
23 (62%)No.

of pa
tients with
tumor in
specimen12

0
12(33%)No.

of pa
tients with

biopsy0

2
2(5%)

Table 6 Local therapy after best chemotherapy response

Chemotherapy No. of
responsepatientsCR

PR
NC37Â°33* 5Mastectomy

only02

0Mastectomy

+
radiation10

24
5Radiation

only26

2
0

" One patient refused local treatment.
* Three on induction chemotherapy: one refused local treatment: one lost to

follow-up.

tectomy in 18 patients, and Halstead radical mastectomy in
one patient. Early in the study, two patients including one with
inflammatory disease received modified radical mastectomies
alone as local therapy after achieving PR to chemotherapy.
Two patients achieving PR to induction therapy received radia
tion alone. In one case the patient had stage IV disease with
bony disease still apparent, but a CR in the breast. The second
patient had chest wall fixation of her remaining tumor and
debulking surgery was impossible. However, after several more
cycles of chemotherapy and radiation, a repeat biopsy of the
residual mass was negative for tumor. One patient achieving a
PR to induction therapy was lost to follow-up. One patient
achieving a PR refused local therapy. Three patients are cur
rently on induction chemotherapy or are awaiting rebiopsy and
have not proceeded to local therapy.

Outcome of Patients Completing Combined Modality Treat
ment. Sixty-nine patients have proceeded to the local therapy
portion of the program (4 patients are still on chemotherapy
and 3 patients refused). Sixty-six of these patients have com
pleted all local therapy (3 patients are still receiving radiation
therapy). All patients except one with chest wall fixation have
been rendered disease free after completing local therapy by
this combined modality treatment approach. However, this
patient was rendered disease free after several additional cycles
of therapy.

There have been 24 patients (32%) who have relapsed to
date. Thus far no predictive value for eventual relapse has been
found for estrogen receptor status, menopausal status, age,
addition of hormonal synchronization, or number of cycles to
best chemotherapy response. The most important predictor of
relapse was the clinical TNM stage at the start of treatment.
The distribution of relapsed patients according to initial TNM
stage is illustrated in Table 7. Patients with advanced nodal
metastasis who relapsed tended to have inflammatory breast
cancer. Of the 24 relapsed patients, 6 were stage IIIA (19% of
patients with IIIA disease), 16 were stage IIIB (39% with stage
IIIB), and 2 were stage IV (50% with stage IV). Twelve relapsed
patients (38% of IIIB inflammatory) had inflammatory breast
cancer.

Table 8 reveals the site of disease at relapse. Five patients
relapsed locoregionally alone, 4 locoregionally and distant, and
15 distant alone. This is an overall 14% incidence of any
locoregional recurrence. Two locoregional relapses were in the
breast parenchyma, one was in the breast skin only, one in an
ipsilateral axillary node, one in an ipsilateral supraclavicular
node, and 4 chest wall recurrences. At 2 years the probability
of local control is 83% for all patients (Fig. 2).

There have been 9 patients who were clinical complete re-
sponders (24%) that have relapsed. Seven of these were corn-

Table7 Distributionofrelapsesaccordingto initialTNMstage
No. of patients relapsed/total no. of patients with that

stage

T2
T,T4

TotalNo0/02/11
2/9
4/20N,0/03/10

7/16
10/26N20/2

1/84/9

5/19N,1/1

1/21/43/7M01/2
1/2
2/4Total1/3

8/33
15/40
24/76

Table 8 Site of disease at first relapse

Analysis of first failures: N = 24 (24/75 = 32%)

Local/regional L/R + distant" Distant

5/24(21%) 4/24(17%) 15/24(63%)
" One failure in contralateral axilla.
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Fig. 2. Time to locoregional recurrence.

Table 9 Summary of survival and lime to progression

66

GroupAll

patientsStage
MIAStage
1MBStage

1MBnoninflam
matoryStage

lili! inflamma
toryStage

IIIA andIIIBnoninflammatoryNo.

of
patients76314193240Median

sur
vival(mo)Â°391*35.3NRC35.3kMedian

time to
progression(mo)Â°34.235.934.234.223.234.2

" Median follow-up is 26.4 months.
* Not reliable due to limited number of events.
' NR, not reached.
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Time to progression.

pÃeteresponders with negative repeat biopsies. Two relapsed in
the breast and received mastectomies, and one relapsed in the
skin of the breast and had excision of this lesion only. Sixteen
of 23 (69%) complete responders with negative biopsies con
tinue to be free of disease. Eleven PRs (33%) have relapsed and
4 patients with no change (80%) have relapsed.

The median survival and time to progression for all patients
in this series are summarized in Table 9. Median time to
progression is 35.9 months for stage IIIA patients and 34.2
months for stage IIIB (Fig. 3). The median survival is 35.3
months for stage IIIB and indeterminate for stage IIIA (Fig. 4).

DISCUSSION

We treated locally advanced breast cancer by giving initial
chemotherapy for as many cycles as necessary to achieve max
imal response. This approach has yielded significant response
rates in both stage IIIA and stage IIIB breast cancer. Stage IIIA
patients had an objective response rate of 90% with 53% CR.
Stage IIIB had objective response rate of 95%, with 51% CR.
This approach achieved the maximum cytoreductive benefit of
chemotherapy before proceeding to local therapy. The admin-

CL
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K
Z
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O
Å’

12 18 24 30 36 42 48

SURVIVAL IN MONTHS

60 66

Fig. 4. Overall survival.

istration of subsequent local therapy was guided by the patient's

response to induction chemotherapy. We believed that patients
achieving a CR with negative repeat biopsy had their tumor
burdens reduced to the magnitude of minimal microscopic
levels and were therefore candidates for consolidative radiation
alone. Patients with residual gross disease received debulking
surgery.

The concept of giving a variable initial amount of chemo
therapy is in contrast to other studies using fixed number of
chemotherapy cycles before local therapy. DeLena et al. (16)
used 4 cycles of AV and reported an objective response in 70%
with 15% CR and 55% PR. Thirty-six % of the patients in that
study had inflammatory histology; no difference in response
rates were noted between inflammatory and noninflammatory
patients. Improved survival was noted in the noninflammatory
group when compared with their subsequent study (17), 3 cycles
of AV were used, excluding patients with inflammatory histol
ogy, with objective responses in 53% (CR and PR rates of 4
and 49%, respectively). This latter study used a 20% reduction
in the doxorubicin dose compared to their earlier work, a fact
perhaps explaining their lower response rates. Rubens et al.
(30) gave 4 cycles of AV to 12 patients and achieved a 50%
objective response rate with 17% CR and 33% PR. The M. D.
Anderson group (18) treated 52 patients with noninflammatory
histology with 3 cycles of FAC plus B. Calmette-Guerin before
initiating local therapy. They observed an 82% objective re
sponse rate with 15% CR and 67% PR. Using the same induc
tion regimen for patients with inflammatory histology, this
group obtained similar response rates with 12% of patients
achieving a CR (31). By giving a variable number of chemo
therapy cycles until the maximum objective clinical response
was attained, our induction chemotherapy regimen produced
objective responses, without significant morbidity, in 93% of
patients with 49% CR and 44% PR. As shown in Fig. 1, if only
3 or 4 cycles of chemotherapy had been given to our patients,
as in these previously mentioned trials, only 32 or 50% of our
responding patients, respectively, would have had a response to
induction chemotherapy. The median numbers of cycles of
chemotherapy in our series were 3 for partial responders and 5
for complete responders. The substantial gains in objective
response rate in our series compared to others in the literature
resulted in part from the increased proportion of patients
achieving complete response status. Therefore, higher numbers
of cycles of chemotherapy needed to achieve this response
appear justified.

In the present study, patients achieving a clinical CR to
chemotherapy underwent biopsy evaluation in the area of the
breast previously known to be involved with tumor. Using this
approach the overall complete response rate with negative
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biopsy for this induction chemotherapy regimen was 36%. In a
recent report from the M. D. Anderson Hospital (32) where 21
patients with inflammatory breast cancer and 69 patients with
locally advanced noninflammatory breast cancer were treated
with 3 cycles of FAC chemotherapy prior to mastectomy, 15
patients (17%) had no evidence of gross disease but only 6
patients (7%) had no evidence of microscopic disease. While
great efforts were made to utilize clinical and radiological
information in guiding each biopsy in our series, this method
is still subject to sampling errors. Nevertheless, the multiple
biopsy procedure has appeared useful in identifying clinical CR
patients with no or only microscopic residual tumor burden.
These patients appear likely to do well with radiation alone,
thereby avoiding the need for disfiguring surgery. At the present
time, 24 of our patients with locally advanced breast cancer
after achieving a complete response have finished combined
modality therapy and been rendered disease free with a costnet-
ically intact breast. While cosmetic issues have not been our
primary concern in the treatment of locally advanced breast
cancer, the possibility of being able to maintain an intact breast
after aggressive treatment may provide an important psycho
logical incentive in a population of patients, some of whom
initially delayed seeking medical attention for fear of losing
their breast.

The combined modality approach used in this series has
achieved a local and systemic disease-free state for all those
patients who completed both induction chemotherapy and local
therapy, irrespective of their clinical stages at presentation or
best local response to induction therapy. Although the median
follow-up is still short, this aggressive regimen appears to
provide excellent local control and encouraging early informa
tion on systemic disease control for stage IIIA patients. While
stage IIIB patients have derived benefit from this combined
modality approach, they still have a high rate of relapse and an
overall shorter survival. This is most apparent in those patients
with inflammatory breast cancer, where 8 of 12 such relapsed
patients presented with distant metastasis as a component of
their initial treatment failure. This is comparable to inflam
matory breast cancer patients treated with radiation alone (33)
and attests to the aggressive nature of this form of breast cancer,
even when treated with early intensive chemotherapy. An effort
is being made to improve systemic control in inflammatory
patients in this study. After they are rendered disease free by
this combined modality regimen, they are randomized to receive
either high dose melphalan plus autologous bone marrow trans
plant followed by maintenance chemotherapy or maintenance
chemotherapy alone. It is hoped that this aggressive chemo
therapy can improve survival in these poor prognosis patients.
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