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Systemic Treatment for Locally Advanced Breast 
Cancer: What we Still Need to Learn after a 

Decade of Multimodality Clinical Trials 
M.J. Piccart, J. Kerger, E. Tomiak and D.J. Perrault 

Multimodality therapy of locally advanced breast cancer with initial chemo-(hormono)-therapy followed by 
locoregional treatment has become increasingly popular during the past decade. A paucity of large randomised 
clinical trials leaves the following unanswered questions: does systemic treatment impact on long-term control of 
distant metastases? What is the best treatment sequence? The most effective drug combination? The optimum 
treatment duration? Future prospects in the treatment of locally advanced breast cancer include the use of 
haematopoietic growth factors to increase the dose-intensity of neoadjuvant chemotherapy, the investigation of 
autologous bone marrow transplantation with high dose chemotherapy on a larger scale, the development of new 
approaches designed at interrupting the "autocrine loop" of breast cancer local growth factors and the introduction 
of diphosphonates in the adjuvant systemic therapy. 
EurJ Cancer, Vol. 28, No.  2/3, pp.  667-672,  1992. 

INTRODUCTION 
IN WESTERN countries, locally advanced breast cancer (LABC) 
represents an infrequent but fascinating subgroup of primary 
breast cancers, the incidence of which is in the range of 10-30% 
[1]. For this very heterogeneous group of patients (to which 
belongs a relatively indolent T3NOM0 tumour but also an 
aggressive inflammatory carcinoma involving the entire breast), 
the medical oncology community has witnessed a growing 
number of multimodality clinical trials, with the incorporation 
of systemic chemo- and hormonal therapy. This review will try 
to address the most important issues which pertain to the 
systemic treatment for LABC, namely: why should one give 
systemic therapy? when? for how long? and how aggressively? 

The primary focus will be on the small number of controlled 
clinical trials performed in this area. New and important ques- 
tions for future randomised clinical trials will also be presented 
and briefly discussed. 

SYSTEMIC TREATMENT FOR LABC: WHY? 
Only one large, prospective randomised clinical trial perfor- 

med by the EORTC has attempted to clarify the contribution of 
hormonal manipulation, chemotherapy, or a combination of 
both to the management of LABC with loco-regional radio- 
therapy [2] (Table 1). In 363 evaluable patients, who all met the 
criteria of "inoperable breast cancer" according to Haagensen 
[3], time to first progression was delayed significantly by both 
endocrine treatment (consisting of ovarian irradiation--predni- 
solone in premenopausal women and tamoxifen in postmeno- 
pausal women) and chemotherapy [consisting of cyclophos- 
phamide, methotrexate and 5-fluorouracil (CMF)]. The greatest 
effect was achieved by the combination of endocrine treatment 
and chemotherapy prescribed after completion of radiotherapy 
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to the breast, chest wall, axillary, supraclavicular, infraclavicular 
and ipsilateral internal mammary nodes. Of great concern, 
however, was the finding that this effect was almost entirely due 
to a major effect of systemic treatment on time to loco-regional 
progression rather than on time to distant metastasis. As a result 
only a non-significant trend in overall survival was seen in favour 
of the combined hormonal and chemotherapeutic treatment. 
Despite criticism with respect to the radiotherapy close (46 Gy 
+ 14 Gy boost) and the possibly suboptimal chemotherapy 
regimen (CMF), this trial has underlined one important point: 
we still do not know whether systemic treatment for LABC has 
the potential to improve long-term cure rate or simply to 
increase the time to treatment failure. Tumour cell kill of 
distant micrometastases clearly remains a major obstacle in the 
treatment of LABC. 

Because there is rather compelling evidence from the 
1980-1990 published literature that systemic therapy has con- 
tributed to the improved local control which is now in the range 
of 60-80% and the extended relapse-free survival in LABC 
[4-8], two endpoints which affect the quality of life of breast 
cancer patients, most oncologists will endorse the use of systemic 
therapy in the management of this disease. However, if cure 
rate is only minimally affected by the use of currently available 
cytotoxic agents, the main goal of therapy should be the longest 
possible disease control with the least toxic treatment. 

In our "meta-analysis era" [9], there is usually hope that, by 
pooling the results of a number of randomised clinical trials 
such as the one performed by the EORTC Breast Cancer 
Cooperative Group, one can demonstrate a small but significant 
impact of systemic treatment on survival of LABC. Because 
such trials are nonexistent, however, we will have to live with 
this dilemma concerning the true contribution of hormonal 
and/or chemotherapy to the outcome of this heterogenous subset 
of breast cancer patients. 

Table 1 shows that the only other trial designed to assess the 
value of systemic treatment in LABC [10] had too few patients 
to detect a significant difference in survival. As for the EORTC 
study, the majority of patients had non-inflammatory breast 
cancer and hormonochemotherapy consisted of tamoxifen com- 
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Table 1. Prospective randomised clinical trials for L A B C  variable 
= systemic therapy 

No. 
Reference Disease entity patients Study design Results 

2 Non infl >> 363 ~--RT Systemic treatment 
infl \ \ \RT + HT prolongs time to 

No-3 \~RT + CT progression, mainly 
~ R T  + HCT loco-regional 

progression 

10 Non infl > infl 118~-RT Same 5 years RFS 
No-2 ~ H C T  and OS in all arms 

\\HCT---* 
\RT---~ 
- -HCT 

11 Operable LABC l l9~-RT RT + CThas 
(T3 No-2 = x~CT improved local 

85%) RT + CT control and 5 years 
OS 

RT, radiotherapy; HT, hormonotherapy; CT, chemotherapy; HCT, 
hormonochemotherapy; OS, overall survival; RFS, relapse free survival. 

bined with CMF. The positive trial published by Klefstrom et 
al. [11] looked at a very favourable subset of operable "LABC": 
85% of patients had T3 N0-N2 tumours. The chemotherapy 
regimen consisted of six cycles of vincristine, doxorubicin, 
cyclophosphamide and levamisole (the latter given to 50% of 
the patients), and was found to increase disease-free survival 
and overall survival. 

SYSTEMIC TREATMENT FOR LABC: WHEN? 
The optimum interfacing of local and systemic therapies for 

LABC remains undefined. Only one relatively small randomised 
clinical trial (113 patients) [12] addressed this question (Table 
2) and found no difference between radiotherapy first or chemo- 
therapy first. A detailed analysis of this trial has not been 
published. 

In a few "pilot" studies, systemic chemotherapy has been 
given simultaneously with radiation therapy [13-15]. Although 
local disease control and overall survival appear similar to 
that obtained when the two modalities are given sequentially, 
treatment toxicity may be enhanced and delivery of full doses of 
chemotherapy compromised [ 13]. 

The most popular treatment sequence has undoubtedly 
become systemic treatment first: not only does it facilitate 
loco-regional therapy but it gives the medical oncologist an 
extraordinary opportunity to assess the clinical and pathological 
aspects of tumour response to different cytotoxic drugs and 
regimens. The hope, here, is to identify a drug combination 
that will result in the highest complete remission rate, with 
histological confirmation whenever possible. The next ques- 
tions, then, become: for how long should this therapy be applied 
to responsive patients? and should it be stopped or modified in 
non-responsive patients? 

SYSTEMIC TREATMENT FOR LABC: FOR HOW 
LONG? 

The important issue of treatment duration has not been solved 
for LABC. 

For "induction" chemotherapy, two treatment policies are 

encountered: either a fixed number of 3--6 cycles or a flexible 
number according to time to "best response". 

The role of maintenance hormono- or chemotherapy after 
locoregional treatment is still debatable: the only small controlled 
randomised clinical trial which explored the value of continuing 
the same chemotherapy regimen after radiotherapy in responsive 
patients found an increased relapse-free survival in favour of the 
maintenance arm (Table 2) [16]. 

Interestingly, duration of treatment remained of prognostic 
importance in the analysis of the long-term (10-year) results of 
this study [17]. Since early results showed that maintenance 
chemotherapy affected local progression free-survival more than 
distant progression-free survival, this may suggest that, in a 
subset of patients, optimal and prolonged locoregional disease 
control could have an impact on long-term survival. 

An ongoing randomised clinical trial tests the value of different 
and possibly non-cross-resistant maintenance therapy in patients 
with a poor response to induction therapy (Table 2) [18]. 

SYSTEMIC TREATMENT FOR LABC: HOW DO WE 
OPTIMISE CHEMOTHERAPY RESPONSE? 

Since the late 1970s, many attempts have been made to 
optimise systemic therapy for LABC by the use of complex 
multi-drug regimens, combination of chemotherapy with hor- 
monal agents given as potential "synchronisers" of tumour cells, 
and, more recently, high-dose chemotherapy with or without 
autologous bone-marrow transplantation (ABMT) and haemato- 
poietic growth-factors. Because of the uncontrolled nature of 
most of these studies, much controversy remains as to the 
optimal systemic treatment for LABC. 

The role of hormonal manipulation, alone or combined with 
chemotherapy, has only been properly evaluated in the large 
EORTC randomised trial mentioned previously [2] which 
showed the greatest effect on local progression-free survival of 
the combined modality regimen. 

A small randomised Italian study found a detrimental effect 
of the combination of tamoxifen and CMF on survival (Table 2) 
[19] but this could have occured by chance alone. A small, 
randomised Australian study found no difference in the 3 year 
relapse free survival when continuous tamoxifen was compared 
with I0 cycles ofa FAC regimen (Table 2) [20]. 

In all these studies, the proportion of inflammatory breast 
cancers was very small. In this subset of LABC, which is 
often oestrogen and progesterone receptor-negative [21], the 
contribution of hormonal treatment to chemotherapy still 
requires clarification. 

Considerable interest has been generated in the 1980s by the 
concept of hormonal recruitment of cancer cells into the S- 
phase, which should increase their sensitivity to cycle-specific 
chemotherapy agents. This strategy was employed by the NCI 
in a large phase II study [22] where synchronisa.tion through 
tamoxifen and premarin given in sequence preceded chemo- 
therapy with methotrexate and 5-fiuorouracil (5FU) and fol- 
lowed administration of doxorubicin and cyclophosphamide. A 
recent update of this study [23], which accrued 100 patients 
with LABC, confirmed the very high complete clinical and 
pathological response rates initially reported of 46 and 27%, 
respectively. Unfortunately these unusually high complete 
response rates did not translate into improved survival. The 
only randomised trial, by Conte et al. [24], exploring the 
potential benefit of hormonal recruitment in inflammatory breast 
cancer prospectively, did not have the power to detect a differ- 
ence in outcome between the two arms (Table 2). However, the 
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Table 2. Prospective randomised clinical trials for LABC variable = type, timing or duration of systemic therapy 

Disease No. of 
Reference entity patients Question Design Results 

CMFP-RT-CMFP 
12 Infl + 113 Best sequencing R / Same median survival (2 

non infl ~ R T  ~ CMFP years) 

A V × 6  
16 Infl + 110 Role of maintenance AV × 4-RT~ / Increased RFS for 

non infl 0 maintenance 

Same CT --~ RT 
18 Infl + 193 Role of non cross- VACP × 3-SX-R£ " j"  Too early 

non infl resist, maintenance VMF ---* RT 

CMF ---* SX --q. CMF 
19 Non infl -> 49 Role of hormonal R , / ' "  Diminished OS survival for 

infl manipulation in '~  CMFT ~ SX ~ CMFT CMFT ! (P 0.05) 
combination 

/ -  Tam 
20 Non infl, 71 Hormone or chemo R E Same RFS at 3 years 

postmenopausal ~ F A C  × 10 
only 

j F a c  x 3-1oc.tr.-FAC + CMF 
24 Infl + 86 Role of hormonal R ~ Same OS at 4 years 

non infl recruitment EzFAC x 3-1oc.tr. 
E2FAC/E,CMF 

/CAF-- - -~CMFVP × 6 
25 Non infl 41 Role of anthracycline SX-R. Trend for better RFS for 

~ C M F V P  × 12 CAF(P = 0.05) 

A, doxorubicin; C, cyclophosphamide; F, 5-fluorouracil; M, methotrexate; R, randomisation; RT, radiotherapy; SX, surgery; P, prednisone; 
V, vincristine; E2, diethylstilboestrol; OS, overall survival; RFS, relapse-free survival; Loc. tr., local treatment. 

comparable response rate observed between FAC chemotherapy 
alone or preceded by a "pulse" or diethylstilboestrol suggests 
that different strategies for inducing hormonal recruitment may 
be required. 

On both sides of the Atlantic, doxorubicin containing regi- 
mens are preferred although only one small randomised clinical 
trial looked at the potential benefit of a doxorubicin containing 
combination over a non-doxorubicin containing one (Table 2) 
[25]. 

SYSTEMIC TREATMENT FOR LABC: HOW 
AGGRESSIVELY?  

Although Table 3 may suggest that the highest complete 
responses are seen with the more "intensive" doxorubicin- 

containing regimens [16, 26-30], the small differences in 4-5  
year overall survival may be largely explained by differences in 
patient selection. 

Encouraging short-term results have been reported in pilot 
studies where dosages of cyclophosphamide and/or 5-fluoroura- 
cil rather than doxorubicin were increased over the conventional 
dose range: Chevallier reported a 32% histologically confirmed 
complete response (CR) rate with an intensified FEC regimen 
in patients with inflammatory disease [31]. These results are 
impressive in view of the commonly reported 10% histological 
complete remission rate. In his series of 24 IBC patients receiving 
high-dose cyclophosphamide and 5-fluorouracil in 5-day courses 
every 3 weeks for 2 years, Israel et al. [32] reported a 96% 
objective response rate of which less than 10% were complete, 
and a median survival in excess of 6 years. 

Table 3. Doxorubicin (A )-based combination chemotherapy regimens for LABC 

Disease Theoretical 
entity Chemotherapy dose-intensity No. Per cent response 

Reference (infl/non infl) regimen mg/mZ/week patients Total/CR Survival 

26 Both CAFVP 12.5 113 69/NA 35% at 5 years 
27 Infl AVCMF 12.5 79 27/NA 74% at 4 years 
28 Both FAC 16.6 280 67-87fNA 50% at 2 years 
29 Non infl AV 20 132 54/6 50% at 4 years 
16 Both AV 25 110 70/15 59% at 4 years 
30 Both VeTMFAP 30 98 91/23 74% at 4 years 

Infl, inflammatory; A, doxorubicin; C, cyclophosphamide; F, 5-fluorouracil; V, vincristine; P, predni- 
sone; M, methotrexate; Ve, vinblastine; T, thiothepa; CR, complete response. 
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Although retrospective data do suggest that the chemo- 
therapy-dose is plausibly important in the treatment of breast 
cancer patients [33-36] the shape and the slope of the 
dose-response curve remain largely unknown. 

Because the first generation of uncontrolled trials of high- 
dose chemotherapy with ABMT, performed in highly selected 
stage IV breast cancer patients, documented high response rates 
but few long-term survivors, a move to more intensive treatment 
upfront has occurred and several groups are now designing high- 
dose chemotherapy programs for stage III  disease, including 
inflammatory carcinoma, and for resectable breast cancer with 
/> 10 histologically positive axillary lymph nodes. 

Antman recently reported on 56 patients with inflammatory 
or non-inflammatory stage III breast cancer treated with high- 
dose chemotherapy as consolidation treatment following 
response to induction chemotherapy [37]. The follow-up is still 
too short to draw any meaningful conclusion. 

At the University of Groningen [38] previously untreated 
premenopausal women with stage III breast cancer currently 
receive induction chemotherapy with doxorubicin, vincristine, 
methotrexate, 5-fluorouracil and prednisone and, if responsive, 
they undergo high-dose intensification with cyclophosphamide 
and etoposide, followed by ABMT. The programme is com- 
pleted by locoregional radiotherapy and tamoxifen. 

At the Milan Cancer Institute [39], the current approach is 
different: the final intensification phase with high dose mel- 
phalan + ABMT is preceded by a short induction phase includ- 
ing high-dose cyclophosphamide and high-dose methotrexate. 
There are two original aspects to this programme: the first is the 
use of a short-term, high-dose induction course instead of 
induction with repetitive courses of conventional dose regimens, 
a strategy which may minimise the risk of emergence of multiple- 
drug resistance; the second is the use ofa haematopoietic growth- 
factor (rh GM-CSF) given after high-dose cyclophosphamide: 
this administration gives rise to an extremely high number of 
haematopoietic precursors in the blood which are then harvested 
by leukapheresis and given back to the patient together with 
her bone-marrow. The result is an extremely rapid and complete 
bone-marrow recovery, which should lower the morbidity and 
the 10-15% mortality associated with most programmes of high 
dose chemotherapy + ABMT [40, 41]. 

MULTIMODALITY TREATMENT OF LABC: 
PROGNOSTIC FACTORS ? 

Analysis of clinical variables which affect long-term results in 
large series of LABC patients treated with various forms of 
multidisciplinary approaches including chemotherapy has been 
carried out by three groups of investigators. 

The MD Anderson Cancer Institute analysed variables in 136 
patients with noninflammatory LABC (T3-4 a/o N2-3) who 
received preoperative chemotherapy followed by mastectomy 
and axillary dissection as part of a prospective protocol between 
1974 and 1985 [42]. Univariate analysis revealed that the number 
of metastatic lymph nodes, clinical tumour stage at presentation, 
clinical and pathologic response and menopausal status were 
significant variables predicting for overall survival and disease- 
free survival. When evaluated by multivariate regression, surgi- 
cal node staging, clinical tumour stage at presentation, clinical 
response and menopausal status proved to be the independent 
factors affecting outcome. 

In the experience of the Milan NCI [17], involving 277 
patients with locally advanced breast cancer of the non-inflam- 
matory type, the variables significantly affecting the 10-year 

Table 4. Prognostic factors in locally advanced breast cancer treated 
with a multidisciplinary approach including chemotherapy 

Non-inflammatory cancers 
Tumour cell burden (expressed by tumour size and clinical nodal 

status [ 17] or clinical tumour stage at presentation [42] 
Surgical node staging [42] 
Clinical response to induction chemotherapy [42] 
Menopausal status [42] 
Treatment duration [17] 
DNA ploidy [46]* 

Inflammatory cancers 
Size of erythema involving the breast [43, 44] 
Clinical node staging [43, 44] 
Presence or absence ofoestrogen receptors [45] 
DNA ploidy [46]* 
Expression of C-myb and pSz genes [47] 

* In this series, 57% of the patients had no systemic treatment. 

results were duration of treatment and tumour cell burden, 
expressed by size of primary tumour and clinical nodal status. 

At the Institut Gustave-Roussy [43], a multivariate analysis 
was performed on 332 inflammatory breast cancer patients 
treated between 1967 and 1987. Four independent negative 
prognostic factors were identified: postmenopausal (versus pre) 
status, diffuse (versus local) inflammatory breast, N2-N3 
(versus NON1) and the type of chemotherapy (ACM vs. 
AVCMF). 

Size of erythema and clinical node staging were also found to 
be of prognostic value in a smaller series of 64 inflammatory 
breast cancer patients treated with neoadjuvant chemotherapy 
and radiotherapy [44]. 

Delarue and co-workers [45] measured oestrogen receptors 
(ER) in 59 clinically inflammatory tumours receiving hormono- 
chemotherapy as systemic treatment and found that the presence 
of ER was indicative of a more favourable prognosis. 

The DNA pattern also predicted outcome in a group of 91 
LABC patients, with an unclear but likely small proportion of 
inflammatory disease [46]. 

SYSTEMIC TREATMENT FOR LABC: PRIORITIES FOR 
THE NEXT DECADE? 

With our expanding knowledge in the field of breast cancer 
molecular biology, one of our future priorities should be the 
refinement of prognostic factors for the inflammatory and non- 
inflammatory disease types. 

Clinical parameters deserve further prospective analysis 
within randomised clinical trials. New biological markers, such 
as proto-oncogenes could more accurately predict the risk of 
relapse and help identify patients who need innovative forms of 
therapy. In this regard, it would be of interest to confirm recent 
data suggesting that concomitant expression of c-myb and pS2 
genes in inflammatory breast cancer identifies a subset of patients 
with a potentially better prognosis [47]. The importance of a 
number of growth factors or growth factor receptors in the 
biology of breast cancer--which is now widely studied at the 
preclinical level--could also lead to the discovery of new prog- 
nostic factors or new therapeutic strategies [48]. 

The second priority for clinical research in the 1990s should 
be the design of large prospective randomised clinical trials 
which may need intergroup collaboration, in view of the rather 
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Table 5. Locally advanced breast cancer new randomised clinical trials for the 1990s 

Group Patient selection Design of the trial 

EORTC Stage III 
and NCIC inflammatory 

CALGB Stage II (->10 + LN) 
or III 

E E E E E E ~(SX)+RT 
C C C C C C Tam 

q2w = 3m(+ G-CSF) 

~ F F F F F F ~(SX)+RT 
E E E E E E Tam 
C C C C C C 

q4W = 6m 

High dose 
[ ~  CCC C -~ C 

/ , A A A *  A CDDP 
J F F F  F BCNU 

Low dose 
I I \ c c c c  , c 
I I AAAA CDDP 
l I FFFF BCNU 

+ ABMT----~ RT 
Tam 

, RT 
Tam 

C, cyclophosphamide; A, doxorubicin; F, 5-fluorouracil; CDDP, 
tamoxifen; E, epidoxorubicin; SX, surgery; R, randomisation. 
*Bone marrow harvest 

cisplatin; RT, radiotherapy; Tam, 

low frequency of LABC in our Western world. Among the 
numerous questions about LABC for which we are still lacking 
a clear answer, probably the most urgent one to solve is the one 
related to the potential benefit of high-dose or high dose-intensity 
chemotherapy. Temptation will indeed be great, especially for 
rapidly growing tumours such as inflammatory breast cancers, 
to use aggressive chemotherapy regimens together with haemato- 
poietic growth factors, which are already easily accessible to 
medical oncologists in several European countries. The 
increased morbidity and cost associated with high-dose or high 
dose-intensity chemotherapy is justified only if we can confirm 
the benefit of this fashionable strategy to the patient. 

The EORTC Breast Cancer Cooperative Group has recently 
completed another interesting "pilot" trial of a repeat high dose- 
intensity course of myelosuppressive but not myeloablative 
chemotherapy in previously untreated breast cancer patients 
with LABC or stage IV disease [49]. The results of this trial 
show that, with the support of rh-G-CSF, it is possible to increase 
the dose-intensity of doxorubicin and cyclophosphamide, given 
at maximally tolerated doses, by shortening the interval between 
cycles from 3 to 2 weeks. This pilot study forms the basis of a 
future randomised clinical trial for inflammatory breast cancer 
outlined in Table 5. The high-dose intensity regimen will be 
compared with the "FEC" regimen used by the NCI Canada, as 
part of a neoadjuvant treatment program followed by loco- 
regional therapy and adjuvant tamoxifen: while cumulative 
doses of epidoxorubicin and cyclophosphamide will be very 
similar, their dose-intensity will be approximately doubled in 
the "intensive" arm using G-CSF. 

Another important randomised clinical trial to be carried out 
by Duke University and the CALGB and outlined in Table 5 will 
try to determine whether high-dose myeloablative chemotherapy 
with ABMT has any clinical relevance to the treatment of LABC 
and poor-risk stage II disease (>~ 10 positive nodes) [50]. 

Finally, given the high incidence and morbidity of bone 
metastases in breast cancer patients, there may be an advantage 
to incorporate disphosphonates in (neo)adjuvant chemotherapy 

regimens for LABC and this question will be addressed in a 
future EORTC randomised clinical trial. 

Proper patient entry into these trials should be the shortest 
route to find out whether "more is better". 

With the above objectives on the priority list for the 1990s, 
we may learn a great deal in the area of LABC biology and 
treatment by the year 2000. 
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