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A Phase II Trial of Neoadjuvant Methotrexate,
Vinblastine, Doxorubicin, and Cisplatin in the
Treatment of Patients with Locally Advanced
Breast Carcinoma

BACKGROUND. Traditionally, primary surgical therapy is considered unsuitable forLouise E. Morrell, M.D.1

Young J. Lee, M.D.2 the treatment of patients with locally advanced breast carcinoma (LABC). Multiple

reports have documented the efficacy of primary chemotherapy in this group ofJudith Hurley, M.D.2

Mayda Arias, M.D.3 patients. The purpose of this study was to investigate the efficacy of a multimodality

treatment program in reducing distant and local disease relapses in patients withCarolyn Mies, M.D.4

Stephen P. Richman, M.D.2 LABC.

METHODS. Fifty-five patients with large operable or inoperable Stage III breastHugo Fernandez, M.D.2

Kim A. Donofrio, A.R.N.P.5 carcinoma, median tumor greatest dimension 71 8 cm, were treated with neoadju-

vant MVAC (methotrexate, vinblastine, doxorubicin, and cisplatin) to achieve maxi-William A. Raub, Jr., M.S.P.H.6

Peter A. Cassileth, M.D.2 mum clinical response, followed by modified radical mastectomy, adjuvant MVAC

for six courses, and chest wall radiation. Of these patients, 37 had Stage IIIA disease
1 Boca Raton Community Hospital, Boca Raton, and 18 had Stage IIIB or inflammatory breast carcinoma.
Florida. RESULTS. Forty-nine patients achieved overall responses to the neoadjuvant che-

motherapy, including 16 complete clinical remissions. Histopathologic evaluation2 Division of Hematology/Oncology, University
was performed for all patients; nine were pathologically free of disease and sixof Miami School of Medicine, Miami, Florida.
had residual intraductal carcinoma only. After a median follow-up of 47 months3 5700 North Federal Highway, Fort Lauderdale,
(range, 8–76 months), 24 patients had relapsed: 6 locoregional and distant, andFlorida.
18 distant only. The median disease free and overall survival have not been reached;

4 Department of Pathology, University of Miami
the 5-year disease free and overall survival rates are 51% and 63%, respectively.School of Medicine, Miami, Florida.
The number of lymph nodes with metastases was found to be an independent

5 P.O. Box 350061, Grantsdale, Montana. predictor of relapse in univariate and multivariate analyses.

CONCLUSIONS. This multidisciplinary approach produced an excellent local control6 Department of Radiation Oncology, University
of Miami School of Medicine, Miami, Florida. rate and a respectable 5-year distant relapse free rate. Axillary lymphadenectomy

after primary chemotherapy provides crucial prognostic information, which can

be important in planning multimodality treatment of patients with LABC. Cancer

1998;82:503–11. q 1998 American Cancer Society.
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20% of tumors of large size at presentation with involvement of
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surgical therapy has traditionally been considered unsuitable for
LABC, either because of categorically inoperable tumor or becauseReceived May 1, 1997; revision received August

8, 1997; accepted August 8, 1997. technically resectable disease was almost invariably followed by poor
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local control and dismal survival.3 Improved radiation supraclavicular lymph node involvement were eligible
for this study. Patients were enrolled from Octobertherapy techniques have allowed the delivery of high

doses of radiation to these tumors with acceptable 1990 to September 1993 at Jackson Memorial Hospi-
tal/University of Miami-Sylvester Comprehensiverates of local complication.4 Despite the improvement

in local control, however, most patients still die of Cancer Center. The diagnosis of breast carcinoma was
confirmed by fine-needle aspiration cytology or trucutdistant metastases, and the disease free survival is brief

for the majority of patients, with 5-year overall survival biopsy, and all participants underwent pretreatment
of 25–45%.5 evaluation that included complete blood counts;

The use of neoadjuvant chemotherapy in LABC platelet count; routine chemistries and liver function
dates back to 1973, when a regimen containing doxo- tests; chest X-ray; bone scan; and electrocardiogram,
rubicin caused prompt tumor shrinkage and thereby multigated angiogram (MUGA), or echocardiogram.
facilitated subsequent radiation therapy or mastec- Patients were excluded from the study if they had ab-
tomy.6 Since then, multiple reports have appeared in normal liver or renal function tests, defined as creati-
the literature documenting the efficacy of primary che- nine ú1.5mg/dL (or creatinine clearance õ60mL/
motherapy in this group of patients. Most patients min), bilirubin ¢1.5mg/dL, or serum glutamic-oxalo-
achieved a ú50% decrease in their primary tumor acetic transaminase greater than or equal to twice the
mass and regional lymphadenopathy, and between upper limit of normal. Patients with a prior history of
10% and 20% achieved a clinical complete remis- myocardial infarction or congestive heart failure or
sion.1,7–9 No randomized studies have been published patients with left ventricular ejection fraction ofõ50%
to document a significant survival advantage for neo- were excluded.
adjuvant chemotherapy in operable Stage III breast
carcinoma. The optimal treatment for these patients Treatment Plan
remains to be determined. After obtaining fully informed written consent, neoad-

Although in a systematically screened population juvant chemotherapy with MVAC (methotrexate, vin-
LABC should represent õ5% of newly diagnosed blastine, doxorubicin, and cisplatin) was given intrave-
breast carcinomas, Stage III and LABC may represent nously. Actual body weight was used to calculate body
up to 20–30% of such patients in inner city hospitals surface area. Chemotherapy was given in a 28-day cy-
and underserved areas of the country.10 The University cle according to the following schedule: on Day 1,
of Miami/Jackson Memorial Medical Center is an ur- methotrexate 30 mg/m2 administered intravenously
ban tertiary care center recognized as the second (i.v.); on Day 2, vinblastine 3mg/m2 i.v. push, doxoru-
largest hospital in the U.S. It serves a multiethnic pop- bicin 30mg/m2 i.v. push, and cisplatin 70mg/m2 i.v.
ulation, the majority of whom are indigent. Here, of infusion over 2–4 hours; and methotrexate 30mg/m2

approximately 150 new cases of breast carcinoma di- i.v. push and vinblastine 3mg/m2 i.v. administered on
agnosed each year, ú20% are at a locally advanced Days 15 and 22. Calcium leucovorin (10 mg) was given
stage. orally 24 hours after each dose of methotrexate, for a

The current study was a Phase II trial designed to total of 6 doses. Dose modification according to the
examine the feasibility of a prolonged (approximately weekly blood cell count and symptomatic toxicity was
1 year in duration) multimodality treatment program allowed. If the white blood cell count was õ3.0 1 109/
in reducing the distant and local disease relapses in L and/or platelet count õ100 1 109/L, Day 1 and 2
patients with Stage IIIA or IIIB breast carcinoma. A chemotherapy was withdrawn for 1 week. If the blood
preoperative chemotherapy regimen that included counts recovered, treatment was then administered at
platinum was chosen, in view of the high response full dose. For therapy to be given on Days 15 and 22,
rates to cisplatin in previously untreated breast carci- a white blood cell count of¢2.0 1 109/L and a platelet
noma patients reported previously.11–13 Furthermore, count of ¢100 1 109/L were required; otherwise, the
the MVAC regimen includes three other drugs (doxo- treatment was delayed 1 week. If this delay was ú1
rubicin, methotrexate, and vinblastine) that are known week, treatment was resumed using the Day 1 sched-
to be active agents in the treatment of breast carci- ule. Dose reduction by 33% for the entire cycle was
noma and could maximize clinical and pathologic re- allowed for severe myelosuppression, defined as white
sponse rates. Both mastectomy and radiation therapy blood cell count õ0.75 1 109/L or platelet count õ 20
were used to minimize the local relapse rate. 1 109/L, thrombocytopenia with bleeding, or neutro-

penic fever.PATIENTS AND METHODS
If congestive heart failure occurred and was unre-Eligibility Criteria

lated to hydration for cisplatin, doxorubicin was dis-All patients older than 18 years with clinically palpable
LABC, T3–T4, any N, M0, any T, N3, M0, or ipsilateral continued. A follow-up MUGA scan was not required
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TABLE 1during the study unless the patient developed signs or
Patient Demographicssymptoms suggestive of cardiomyopathy. If the left

ventricular ejection fraction decreased by 10% or
Characteristics No. (%) of patients

more, or if it was õ40% at any time during the proto-
col, doxorubicin was discontinued. If the patient de- Total no. of

patients 55veloped Grade 2 neurotoxicity, such as severe pares-
Age (yrs)thesia or motor weakness, she was removed from the

Median (range) 48 (29–68)protocol. Cisplatin was discontinued if creatinine rose õ50 yrs 32
to ú2.0mg/dL or twice the baseline; it was adminis- ¢50 yrs 23
tered at full dose for creatinine 1.3–2.0 mg/dL. Metho- Initial stage

IIIA (T3, NX–N2) 37 (67%)trexate was held if creatinine was ú2.0mg/dL and re-
IIIB (T4, any N) 11 (20%)duced by 50% for creatinine of 1.3–2.0 mg/dL. The
Inflammatory 7 (13%)patient was taken off study if creatinine remained

Race
ú2.0mg/dL after 1 week of hydration. White 13 (24%)

The clinical size of the primary tumor was re- Black 23 (42%)
Hispanic 19 (35%)corded at 4-week intervals during neoadjuvant ther-

apy. No palpable abnormality at the tumor site indi-
cated a clinical complete response (CR), and a reduc-
tion in size of ú50% (the product of 2 perpendicular

were assigned separately according to a modificationdimensions) indicated partial response (PR). A resid-
of the Bloom-Richardson system.14–16 All slides fromual palpable abnormality after a good response, which
the axillary lymph node dissection specimens weresometimes was not measurable, was also classified
also reviewed and the number of positive lymph nodeswithin the PR category. Chemotherapy cycles were ad-
recorded.ministered until maximal response had been achieved

(all within a total of °5 cycles), as determined by no
Statistical Methodschange in tumor size for 2 consecutive treatment cy-
The product limit of the Kaplan-Meier method wascles.
used to calculate the disease free survival (DFS) andAll patients then underwent modified radical mas-
overall survival.17 Differences in these outcomestectomy, followed by 6 courses of adjuvant chemother-
among different patient subsets were tested for sig-apy with the same MVAC regimen. Postoperative radi-
nificance by the log rank test and Wilcoxon’s test.18ation therapy to the chest wall was required 4–6 weeks
Survival was calculated in months from the date of theafter systemic therapy was completed. Radiation to the
study registration to death, or to the date of last follow-axilla and supraclavicular area was at the discretion of
up for those patients still alive. The univariate descrip-the radiation oncologist, depending on the pathology
tive statistical relationships between prognostic indi-findings. Postmenopausal patients with tumors that
cators and DFS were assessed. The variables evaluatedwere estrogen receptor (ER) or progesterone receptor
for prognostic significance were age, primary clinical(PR) positive (ú10 fmol/mg protein) were given ta-
staging, clinical response, pathologic response, resid-moxifen 10 mg orally twice daily when treatment was
ual tumor size, and number of lymph nodes involved.completed.
A multivariate analysis using the Cox proportional
hazards model for DFS was utilized.19Pathologic Review

All pertinent cytology and surgical pathology reports
and histologic sections were reviewed by one patholo- RESULTS

Patient Demographicsgist (C.M.) without knowledge of the clinical outcome.
Each posttreatment mastectomy specimen was evalu- The study population was very heterogeneous in eth-

nicity, reflecting well the demographic compositionated for residual carcinoma, which was further charac-
terized as infiltrating ductal carcinoma with or without of South Florida (Table 1). Response evaluation and

duration were based on evaluation as of July 1, 1996.associated intraductal carcinoma versus intraductal
carcinoma alone. The mastectomy specimens were Of 60 eligible patients who gave informed consent to

participate in the study, 5 were not evaluable becausenot assessed prospectively according to a fixed proto-
col; an average of seven sections of tumor were taken they refused to have mastectomy after neoadjuvant

chemotherapy,2 declined to continue on study afterin the macroscopically abnormal cases versus six
slides from the macroscopically negative breasts. The the first day of the first course of neoadjuvant MVAC,2

or received neoadjuvant chemotherapy other thanhistologic and nuclear grade of the invasive carcinoma
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TABLE 3TABLE 2
Clinical Downstaging Histopathologic Findings

Findings No. (%) of patientsInitial tumor size (cm)
Median 7 1 8
Range 5 1 5 to 21 1 29 Pathologic CR 9 (16%)

Intraductal carcinoma only 6 (11%)Pre-op tumor size (greatest dimension, in cm)
Median 2.5 Pathologic stage

I 4 (7%)Range 0–10
Clinical complete response 16 (29%) IIA 21 (38%)

IIB 11 (20%)Partial response 33 (60%)
Progressive disease 0 IIIA 4 (8%)

Maximum tumor size (cm)No. of neoadjuvant MVAC courses
Median 4 Median 0.6

Range 0–10Range 3–5
Number of involved axillary lymph nodes

0 22 (40%)MVAC: methotrexate, vincristine, doxorubicin, and cisplatin.

1–5 13 (24%)
ú5 20 (36%)
Median no. of positive lymph nodes 2
Range 0–31MVAC.1 The median age of the 55 evaluable patients

ER positive 18
was 48 years (range, 29–68 years). All patients had PR positive 6
LABC, 33% of them with advanced inoperable Stage

CR: complete response; ER: estrogen receptor; PR: progesterone receptor.IIIB or inflammatory carcinoma, without demonstra-
ble distant metastases. One patient had involvement
of ipsilateral supraclavicular lymph nodes.

TABLE 4
Response to Induction Chemotherapy Initial Tumor Size versus Pathologic Complete Response
After a median of 4 courses of neoadjuvant chemo-

Tumor size No. of patients Pathologic CRtherapy, 89% of patients achieved an objective re-
sponse, including a 29% clinical CR and a 60% PR. No

5–10 cm 41 9 (22%)patient had progression of disease (Table 2). All 55 ú10 cm 14 6 (43%)
patients underwent modified radical mastectomy, 9
patients (17%) achieved pathologic CR, and another 6
patients had intraductal carcinoma only. Median max-
imum tumor size at mastectomy was only 0.6 cm able cancers were indeed histopathologic CRs. Of the

other 11 patients, 9 had residual breast tumor ranging(range, 0–10 cm), showing dramatic response of the
primary breast carcinoma to chemotherapy. Axillary from microscopic disease to 2.8 cm, which was largest

tumor dimension (the median was 0.6 cm), and 2 hadlymph node involvement after neoadjuvant therapy is
presented in Table 3. Forty percent of patients were axillary lymph node involvement without residual can-

cer in the breast. A total of 8 patients had axillaryfound to be lymph node negative, but 20% had ú10
positive lymph nodes despite neoadjuvant chemother- lymph node involvement ranging from 1 to 31 lymph

nodes (median, 9 lymph nodes). Conversely, only 5apy. The stratification of the axillary lymph node
involvement is somewhat different from the usual sub- of 15 pathologic CRs had been clinically assessed as

complete responders, whereas the remaining 10 pa-grouping of lymph nodes in breast carcinoma (i.e., 0,
1–3, 4–10,ú10). This was necessary because the sam- tients had palpable breast masses ranging from 3.0 to

9.0 cm that contained no residual cancer at the timeple size in the 1–3 positive lymph node group was
too small for adequate statistical analyses. ER and PR of mastectomy. The likelihood of clinical or pathologic

CR was independent of initial size; some remarkablystatus could not be determined for 19 patients because
of inadequate tissue for analysis due to either com- large tumors achieved pathologic CR as readily as tu-

mors õ 10 cm in greatest dimension (Table 4). Afterplete pathologic remission or only microscopic resid-
ual disease. Qualitative and/or quantitative ER and PR induction chemotherapy and surgery, all 55 patients

were rendered free of disease. Forty-four patients re-measurements were obtained for 36 patients: 18 were
ER positive and 6 were PR positive, and 18 patients ceived radiation treatment to the chest wall at doses

of 4500–5040 centigray (cGy), with optional scar boostwere both ER and PR negative.
Clinical evaluation did not correlate well with using electron beam to 1800–2160 cGy. Eleven pa-

tients did not receive radiation therapy, 9 patients re-pathologic findings. Only 5 of 16 clinically undetect-
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TABLE 5
Sites of Relapse

Sites No. (%) of patients

Locoregional 6 (11%)
Chest wall 3
Axilla 1
Supraclavicular 2

Distant (first site of relapse) 24 (44%)
Bone 8
Lung/pleura 6
CNS 5
Neck 2
Other 3

CNS: central nervous system.

FIGURE 1. Disease free survival of the entire group, using Kaplan-Meier
estimates, is shown (N Å 55). ogous stem cell rescue in the adjuvant setting and

were included in the disease free and overall survival
analyses. There were only six locoregional recurrences
(three Stage IIIA and three Stage IIIB): three in the
chest wall, one axillary, and two supraclavicular. All
six patients had PRs to neoadjuvant chemotherapy,
with residual tumor measuring up to 5 cm and involve-
ment of multiple lymph nodes. Four of these six pa-
tients received chest wall radiation after completion of
adjuvant chemotherapy, but all 6 patients developed
distant metastases within a few months of the first
evidence of locoregional failure and died after a me-
dian of 26 months. Twenty-four patients developed
distant metastases (Table 5), including central nervous
system involvement in 5 of 24 (21%) but no hepatic
involvement. Of the relapsed patients, 15 were Stage
IIIA (41% of patients with Stage IIIA disease), and 9
were Stage IIIB or inflammatory (50% of patients had
Stage IIIB or inflammatory cancer).

FIGURE 2. Overall survival of the entire group, using Kaplan-Meier esti- The failure rate was analyzed according to a variety
mates, is shown. of prognostic factors. The results of the univariate anal-

yses are given in Table 6. Of the 6 factors evaluated
for prognostic importance for DFS, age °50 years and
number of positive lymph nodes were statistically sig-fused radiation, and 2 patients developed distant me-

tastases before scheduled radiation therapy. nificant. Decreasing DFS was associated in a linear
trend with an increasing number of involved lymph
nodes (Fig. 3). The multivariate analysis using a propor-Patient Survival and Disease Recurrence

After a median follow-up of 47 months (range, 8–76 tional hazards model identified the number of positive
lymph nodes as the only prognostic variable. Initialmonths), 31 patients are alive in remission, and 24

patients have relapsed (17 have died and 7 are alive clinical stage (IIIA vs. IIIB), clinical CR, and residual
tumor size did not influence outcome significantly.with disease). The median DFS and overall survival

have not been reached, with 51% free of disease at 5 Pathologic CR achieved a borderline predictive statisti-
cal significance. Of 15 patients who achieved pathologicyears. The overall 3-year and 5-year survival were 78%

and 63%, respectively. Kaplan-Meier plots of time to CR (including 6 patients with residual intraductal carci-
noma only), only 3 have experienced disease progres-progression and overall survival are shown in Figures

1 and 2. Two patients with inflammatory breast carci- sion thus far. ER status was not analyzed as a prognostic
factor because this information was not available fornoma underwent high dose chemotherapy with autol-
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TABLE 7TABLE 6
Univariate Analysis MVAC Study Patient Toxicities (Total: 55 Patients)

No. (%) of patients with grade:Variable N DFS at 3 yrs P value

Age (yrs) Type of toxicity 1 2 3 4
°50 31 77% 0.013
ú50 24 58% Neutropenia 4 (7) 12 (22) 31 (56) 2 (4)

Anemia 10 (18) 19 (35) 10 (18) 3 (5)Initial clinical staging
IIIA 37 73% 0.572 Thrombocytopenia 6 (11) 2 (4) 4 (7) 1 (2)

Nausea/vomiting 11 (20) 12 (22) 16 (29) 3 (5)IIIB/Infl 18 61%
Clinical CR Mucositis 4 (7) 6 (11) 2 (4) 0

Anorexia 1 (2) 4 (7) 0 0Yes 16 75% 0.254
No 39 67% Diarrhea 2 (4) 4 (7) 0 0

Renal insufficiency 2 (4) 0 0 0Pathologic CR
Yes 15 87% 0.063 Fatigue/malaise 2 (4) 16 (29) 1 (2) 0

Neurosensory 5 (9) 8 (15) 0 0No 40 62%
Residual tumor size CHF 0 1 (2) 1 (2) 0
°1 cm 30 76% 0.134
ú1 cm 25 60% MVAC: methotrexate, vincristine, doxorubicin, and cisplatin.

Axillary lymph node metastases
0 22 86% 0.004
1–5 20 77%
ú5 13 44%

recommendations.20 A maximum degree of toxicity
was selected for each patient. All patients developedN: no. of patients; DFS: disease free survival; Infl: infiltrating; CR: complete response.

complete alopecia. Myelosuppression was nearly uni-
versal, with 60% Grade 3–4 neutropenia. There were
only two hospital admissions for neutropenic fever,
and one patient developed E. coli sepsis without neu-
tropenia. Eight other infections were documented:
four cases of catheter-related sepsis, two cases of
pneumonia, and two dental infections. Effects on
platelet and red blood cell counts were less severe
but still substantial. Approximately 40% of all patients
experienced 1 or more treatment delays and/or dose
reduction, largely due to neutropenia. Nausea/vom-
iting was the second most common toxicity, affecting
76% of patients. Only 31% of patients were able to
complete all of the intended 6 adjuvant MVAC treat-
ments, largely due to Grade 3–4 myelosuppression or
gastrointestinal toxicity, and the median number of
courses administered was 4. Eight patients developed
Grade 2 neuropathy necessitating discontinuation of
adjuvant MVAC. To complete a total of 6 courses ofFIGURE 3. Kaplan-Meier estimates of disease free survival are shown,
adjuvant chemotherapy, standard CMF (cyclophos-according to the number of lymph nodes involved after neoadjuvant che-
phamide, methotrexate, and 5-fluorouracil) or CAFmotherapy. The difference between the curves of no lymph nodes versus
(cyclophosphamide, doxorubicin, and 5-fluorouracil)ú5 lymph nodes was statistically significant (P õ 0.005).
was given to those patients.

one-third of the patients. A total of 23 patients were
DISCUSSIONgiven tamoxifen after the completion of chemotherapy;
The results of this prospective study indicate that de-14 are alive without disease progression. Nuclear grade
spite the large initial tumor volume, induction chemo-was not evaluated either, because the great majority
therapy with MVAC prior to local therapy resulted in(85%) of patients had poorly differentiated tumors.
considerable tumor regression in 89% of patients,
which is among the highest reported response ratesChemotherapy Toxicity

The main toxic effects of chemotherapy are shown for patients with LABC. The use of a variable number
of neoadjuvant chemotherapy cycles to achieve maxi-in Table 7, according to World Health Organization
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mum cytoreductive benefit before proceeding to local either radiation or surgery, and the latter was reserved
for cases in which chemotherapy responses were lesstherapy differs from other studies in which a fixed

number of courses was given.1,7,8,21,22 Swain et al. used than CR.9,29–32 Equivalent local control occurs after
surgery or radiation therapy; however, recurrencea similar approach to ours and reported a clinical re-

sponse rate of 90% for Stage IIIA and 95% for Stage rates as high as 50% can be observed when either
modality is used alone,8 whereas use of both modal-IIIB.9 MVAC is not a commonly used chemotherapy

regimen for the treatment of breast carcinoma. To our ities is substantially more effective.26,33 In this study,
all 55 patients underwent modified radical mastec-knowledge, there have been only two reports in the

literature in which MVAC was given as a treatment for tomy with axillary lymph node dissection, and 80% of
patients also received chest wall radiation after com-LABC or metastatic breast carcinoma.23,24 Our study is

the first in which MVAC was used as neoadjuvant and pletion of adjuvant chemotherapy. This combined ap-
proach may explain the excellent local control rateadjuvant therapy for LABC. Cisplatin is a highly active

agent as a first-line chemotherapy for breast carci- obtained. It is noteworthy that all the locoregional re-
currences occurred in patients who had residual tu-noma, although its activity decreases to only approxi-

mately 10% response in previously treated patients. mor and multiple lymph node involvement after neo-
adjuvant therapy. It is therefore possible that patientsRecently, Smith et al.25 reported a 98% response rate

using neoadjuvant continuous infusion 5-fluorouracil with complete pathologic responses to primary che-
motherapy may achieve optimal local control withwith every 3-week course of epirubicin and cisplatin

in patients with large primary cancers. Whether cis- only surgery or radiation therapy, as suggested by Jac-
quillat et al.27platin is an essential component of this high response

rate remains an important clinical question. By choos- The response of the primary tumor to neoadjuvant
chemotherapy is usually considered to be a favorableing MVAC, the dose of doxorubicin is less than stan-

dard for breast carcinoma therapy. It is unknown prognostic factor, but several studies have failed to
document any statistically significant survival advan-whether this could have had any impact on the final

results. tage for patients with a major response to chemother-
apy (a ú50% decrease in tumor size).34,35 HortobagyiMost clinical trials involving Stage III breast carci-

noma treated with neoadjuvant chemotherapy fol- et al31 observed significant improvement in survival
for patients with Stage IIIB who achieved a CR to 3lowed by local treatment report median survivals of

36–66 months and overall 5-year survivals of 20– cycles of primary chemotherapy, compared with those
who had a lesser response. In the current study, patho-56%.1,7,8,9,26,27 Our data show that more than half of

patients with locally advanced and/or unresectable logic CR, rather than clinical CR, correlated with im-
proved DFS, and this result approached statistical sig-breast carcinoma remained progression free 5 years

after the initiation of therapy, with overall 5-year sur- nificance (P Å 0.06). Clinical lymph node staging re-
mains a highly subjective evaluation, whereas axillaryvival of 63%. These results suggest that the clinical

activity of a primary MVAC regimen could be higher lymphadenectomy provides crucial information in
identifying subgroups of patients with unfavorablethan previously reported for combinations containing

doxorubicin. The independence of clinical and patho- prognoses. Even after complete histopathologic remis-
sion of the primary tumor, axillary lymph node metas-logic responses from initial tumor size is a striking

finding. In the study by Bonadonna,28 the degree of tases (1–11 involved lymph nodes) were still demon-
strable in 4 patients. The results of the multivariatetumor response was inversely proportional to the ini-

tial tumor size, such that with large tumor volume, analyses demonstrate that meaningful prognostic in-
formation can be obtained only from the pathologiccomplete pathologic remission was achieved in a small

percentage of patients. In our series, however, the fre- examination of the axillary lymph nodes, confirming
other reports.22,36–39 The univariate analysis of otherquency of pathologic CR in patients with tumors mea-

suring ú10cm was twice as high as in those with tu- potential prognostic indicators in Table 6 would re-
quire a larger sample size to detect differences amongmors measuring 5–10 cm (43% vs. 22%). In fact, 1

patient with tumor measurements of 21 1 29 cm these subgroups. The response of LABC to the neoad-
juvant chemotherapy can be heterogeneous, and rela-achieved a complete pathologic remission after 5

courses of neoadjuvant MVAC. Based on these data, tively chemoresistant metastatic clones may be pres-
ent at an axillary level. For these patients, a singleMVAC seems to be an effective regimen for the treat-

ment of locally advanced breast tumors, regardless of chemotherapy regimen may not suffice to eradicate
the regional as well as the occult distant disease.their initial size.

In many published clinical trials involving LABC, The overall toxicity of the MVAC regimen was sig-
nificant; only one-third of all patients were willing toafter initial chemotherapy, local therapy consisted of
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sis and management of breast cancer. Philadelphia: W. B.complete all six adjuvant courses. The main side ef-
Saunders, 1988: 272–95.fects that were responsible for decreased patient com-

6. Bonnadonna G. Conceptual and practical advances in the
pliance were nausea/vomiting, fatigue, and sensory management of breast cancer. Karnofsky Memorial Lecture.
neuropathy, and these were probably secondary to the J Clin Oncol 1989;7:1380–97.

7. DeLena M, Zucale R, Viganotti G, Valagussa P, Bonnadonnarepeated use of cisplatin. How much this adjuvant
G. Combined chemotherapy-radiation therapy approach inchemotherapy added to the outcome after neoadju-
locally advanced (T3b–T4) breast cancer. Cancer Chemothervant and combined modality therapy is uncertain.
Pharmacol 1978;1:53–9.

The main obstacle to effective treatment of Stage 8. DeLena M, Varini M, Zucali R, Rovini D, Viganotti G, Vala-
III breast carcinoma is control of distant micrometas- gussa P, et al. Multimodal treatment for locally advanced

breast cancer: results of chemotherapy-radiotherapy versustases. The management of this disease almost invari-
chemotherapy-surgery. Cancer Clin Trials 1981;4:229–36.ably requires an aggressive multidisciplinary ap-

9. Swain SM, Sorace RA, Bagley CS, Danforth DN, Bader J,
proach. The results obtained with primary chemother- Wesley MN, et al. Neoadjuvant chemotherapy in the com-
apy are equivalent, and possibly superior, to those bined modality approach of locally advanced non-meta-

static breast cancer. Cancer Res 1987;47:3889–94.obtained with postoperative chemotherapy, but trends
10. Hortobagyi GN. Multidisciplinary management of advancedin favor of primary chemotherapy do not reach statisti-

primary and metastatic breast cancer. Cancer 1994;74:416–cal significance. Recently, Scholl et al.29 reported statis-
23.

tically significant improvement of survival in favor of 11. Kolaric K, Roth A. Phase II clinical trial of cis-dichlorodio-
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