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Introduction

Primary or neoadjuvant chemotherapy was initially developed for the management of
young women with breast cancer for whom surgery, either radical or conservation, was
not appropriate, offering the possibility of mammary gland excision to a large proportion
of patients with previously inoperable tumors. Clinical characteristics of these patients
included tumors greater than 5 cm (T3), fixation of the tumor to the skin or chest wall
(T4), skin edema, skin ulceration, satellite nodules or infiltration, large (>2.5 cm) or
fixed/matted axillary lymph nodes (N2), supraclavicular lymphadenopathy or arm
edema [1]. Among the main reasons for avoiding surgical treatment as the primary
approach in this group of patients is that local disease recurs in more than 50% of
patients, and only 13-20% survive more than five years [2].

Multiple large randomized trials have proven the safety of neoadjuvant chemotherapy,
with comparable efficacy to adjuvant chemotherapy regarding disease-free survival
(DFS) and overall disease progression. Neoadjuvant chemotherapy leads to complete
clinical response in 10-30% of patients, and partial responses in 50-60% [3-5]. In
addition, it offers the opportunity to assess in vivo chemosensitivity of breast tumors
and eventually to correlate tumor response with long-term outcome [6]. Moreover,
primary chemotherapy allows a greater proportion of women to benefit from
conservative surgery, instead of having to resort to a more radical approach.
Unfortunately, there are no prospective studies on neoadjuvant chemotherapy in young
breast cancer patients, and therefore decisions must be inferred from results obtained
from completed or ongoing trials on the general population. However, there is a general
agreement on some important aspects in this age group that should be taken into
account when choosing the therapeutic regimen, such as the wish to preserve the
breast, the need to minimize adverse events, and the preservation of reproductive

function in women of childbearing age.



Therapeutic options in neoadjuvant chemotherapy

The largest randomized studies comparing neoadjuvant versus adjuvant chemotherapy
are the National Surgical Adjuvant Breast and Bowel Projects (NSABP) B-18 and B-27
[5, 7]. In trial B-18, 1523 patients with operable, palpable breast cancer were randomly
assigned to receive doxorubicin and cyclophosphamide therapy either as neoadjuvant
or adjuvant chemotherapy. After a median of 16 years of follow-up, the results showed
no statistically significant differences in DFS and overall survival (OS) between the two
groups. However, there was a trend in favor of neoadjuvant chemotherapy in these two
parameters for women less than 50 years old (p=0.09 for DFS and p=0.06 for OS) [5].
Hence, although there is no survival benefit from neoadjuvant chemotherapy, it can be
considered as effective as adjuvant chemotherapy, and allows more breast conserving
therapies.

In trial NSABP B-27, 2411 women with similar characteristics were randomized to
receive neoadjuvant doxorubicin and cyclophosphamide. In addition, one of the three
groups of patients received neoadjuvant docetaxel preoperatively. The results after 16
years of follow-up demonstrated that the addition of docetaxel to doxorubicin and
cyclophosphamide did not have a significant impact on DFS or OS. However, when
docetaxel was added to doxorubicin and cyclophosphamide before surgery, a
significantly higher proportion of patients with pathologic complete response (pCR) was
observed in comparison with neoadjuvant doxorubicin and cyclophosphamide alone
(26% vs 13% respectively; p<0.0001) [5].

Recently, the results of a trial in 1355 women with operable breast cancer evaluating
the efficacy of adding paclitaxel to doxorubicin followed by cyclophosphamide,
methotrexate and fluorouracil (CMF) in the adjuvant setting, and the comparison of this
regimen with the same one given as primary therapy, showed similar results in terms of

relapse-free survival (p=0.18). However, similarly to the results observed in the NSABP



B-18 trial, the rate of breast-conserving surgery was significantly higher (p<0.001) in
the neoadjuvant arm [8].

In summary, given the encouraging results obtained with taxane or anthracycline-
based regimens in the neoadjuvant setting of breast cancer, at present it is accepted
that the management of young women with early breast cancer should include both

agents.

Recommended dosage of neoadjuvant chemotherapy

Results of a recent study comparing preoperative intense dose-dense (IDD) and dose-
escalated sequential epirubicin followed by paclitaxel every 2 weeks with concurrent
preoperative epirubicin plus paclitaxel every 3 weeks showed that neoadjuvant IDD
treatment significantly improved pCR (p=0.008), DFS (p=0.011) and OS (p=0.041)
compared with concurrent preoperative epirubicin plus paclitaxel [9]. Importantly,
between 45-52% of the study population were women aged less than 50 years old.
However, results from other studies have not been so promising in terms of DFS and
OS [10]. Thus, the decision to increase dose intensity in young breast cancer patients

has not been conclusively resolved and awaits confirmation from ongoing studies.

Role of the selective sentinel node biopsy (SNB)

The degree of nodal involvement is the most significant prognostic factor in patients
with early-stage cancer. Besides being the most accurate method of assessing tumor
spread to the lymph nodes, SNB allows staging of the disease and prognostic
assessment, and guides treatment selection [11]. Nevertheless, to date there is no
combination of predictors that can replace surgical resection and histopathologic
examination of the sentinel lymph node or, in case of positivity, all the removed lymph

nodes when axillary lymph node dissection (ALND) is performed.



In study NSABP B-27, so far the largest retrospective review of patients with operable
breast cancer, SNB was performed on 428 patients (18%) before the required ALND.
At least one sentinel lymph node was identified and removed in 363 patients (success
rate, 85%); overall accuracy was 96%, sensitivity was 89% and negative predictive
value was 93%. Among patients who had pathologically positive nodes, the false-
negative rate was 11% [12].

Nevertheless, the American Society of Clinical Oncology guidelines state that, although
technically feasible, there is insufficient evidence to recommend the use of SNB after
neoadjuvant chemotherapy, and limited evidence to recommend its use before
neoadjuvant chemotherapy. Therefore, it is concluded that SNB should only be

performed in the setting of clinically negative axillary lymph nodes [11].

Role of neoadjuvant radiotherapy

Radiotherapy is an integral part of the loco-regional management of locally advanced
breast cancer, and in patients with persistent residual disease following breast
conservation surgery. In operable tumors the use of boost radiation after conservative
surgery is well established, especially in young women. However, the issue of
administering radiotherapy alone, instead of surgery, after neoadjuvant chemotherapy
is controversial [2]. In a study carried out by the Cancer and Leukemia Group B
(CALGB), 81 patients were randomized to either surgery or radiotherapy after having
received three months of neoadjuvant chemotherapy. After a median follow up of 37
months, there were no significant differences in either DFS or OS [2]. Indirect
comparisons between this and other trials suggest that local control rates are higher
when both surgery and radiotherapy are used [2]. Adjuvant radiotherapy is also

recommended after obtaining a pCR.



Prognostic factors

Prognostic factors help clinicians to predict what the clinical outcome in these patients
will be. There is no doubt that the best prognostic factor in young patients with breast
cancer is achieving pCR. Studies on neoadjuvant chemotherapy have shown that
patients who achieve pCR have significantly superior DFS and OS outcomes
compared with patients who do not [5]. The tumor's molecular subtype may also be
used to predict response to neoadjuvant chemotherapy. For example, the basal-like
and human epidermal growth factor receptor-2 (HER-2) positive subtypes of breast
cancer are more sensitive to paclitaxel- and doxorubicin-based neoadjuvant
chemotherapies than luminal and normal-like tumors [13]. Finally, specific gene-
expression signatures have also been shown to predict pCR following neoadjuvant
chemotherapy with an extremely high overall accuracy, sensitivity and specificity [14].
In the near future, the routine use of gene expression profiling is expected to improve

the selection of patients for neoadjuvant chemotherapy.

Role of targeted therapies

The identification of molecular targets has stimulated a growing interest in the use of
targeted therapies in the neoadjuvant setting. To date, the largest study evaluating the
use of one of these targeted therapies, namely trastuzumab, is the NeOAdjuvant
Herceptin (NOAH) trial. Preliminary results of this study showed that patients with
locally advanced HER2-positive breast cancer had a significant improvement in event-
free survival when trastuzumab was added to neoadjuvant chemotherapy. Additionally,
almost twice as many trastuzumab-treated patients achieved pCR in comparison with
the control arm of the study [15].

Other trials on targeted therapies in the neoadjuvant setting, such as the trial

developed by the Grupo Espafiol de Investigacion del Cancer de Mama (GEICAM)



2006-03, GEICAM 2006-014, CALGB 40603 and NSABP B-40 are currently ongoing

(www .clinicaltrials.gov).

Conclusions

Neoadjuvant therapy should be considered for young women with operable tumors in
whom breast conserving surgery cannot be performed. Currently, the best predictor of
therapeutic efficacy is pCR, therefore all efforts should be aimed at increasing that.
Advances in the identification of molecular tumor types should allow tailoring of
treatments to each patient’s needs. To date, this objective has been achieved with
trastuzumab in combination with standard neoadjuvant chemotherapy. There are still
several unresolved issues in the treatment of young women, such as whether to carry
out SNB or ALND, whether loco-regional therapy should be administered to patients
with pCR or whether systemic therapy should be administered to patients with residual

tumor after neoadjuvant treatment, which await the results from ongoing studies.
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