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Th is th esis con sists of th ree parts.

In  part I,w e dem on strate th at n eoadju van t an d  perioperative ch em oth erapy are very

feasible treatm en t option s in  early stage breast can cer patien ts.Both  treatm en t

strategies resu lt in  equ al or better resu lts in  term s of disease ou tcom e as com pared  to

conven tion al postoperative adju van t ch em oth erapy.In  addition ,th e h igh er breast

con servin g th erapy rate after n eoadju van t ch em oth erapy described  in  Ch apter 3 an d

th e poten tial to assess tu m or respon se as a progn ostic factor as stipu lated  in  Ch apter

4 are attractive ch aracteristics of th is type of treatm en t.

In  part II,w e dem on strate th at locoregion al treatm en t strategy m ay be based  on

tu m or cell ch aracteristics an d  patien t age.N ext,w e describe th e sign ifican t im pact of

adequ ate locoregion al treatm en t on  locoregion al con trol as w ell as overall su rvival.

For exam ple in  Chapter 6,w e sh ow  in  a selected  su bgrou p  of patien ts bearin g 1 to 3

m etastatic axillary lym ph  n odes,th at adju van t radioth erapy after m astectom y w as

associated  w ith  su perior locoregion al con trol an d  su rvival rates.In  addition ,in

Chapter 7 w e attem pt to iden tify baselin e risk factors,i.e.factors assessed  at tim e of

diagn osis of th e prim ary tu m or,for locoregion al recu rren ce.

In  part III,w e dem on strate th at very you n g breast can cer patien ts can  be divided  in

good- an d  bad  progn osis grou ps based  u pon  tu m or ch aracteristics.Th e cu rren t

gu idelin e th at all very you n g breast can cer patien ts sh ou ld  receive ch em oth erapy

irrespective of tu m or ch aracteristics can  th erefore be qu estion ed.N ext,w e

dem on strate th at tu m or grade is a stron g an d  in depen den t progn ostic factor for

distan t m etastasis-free su rvival an d  overall su rvival in  th is specific su bgrou p  of very

you n g breast can cer patien ts.Fin ally in  Chapter 9,a tren d  is described  su ggestin g

in ferior ch em osen sitivity in  estrogen  receptor (ER) positive an d/or progesteron e

receptor (PgR) positive very you n g breast can cer patien ts as com pared  to th eir ER an d/

or PgR n egative cou n terparts.

Breast can cer treatm en t is m akin g progress.N ew  th erapies are in trodu ced  an d

existin g on es are fu rth er m odified.O n e of th ese m odification s is th e resu lt of stu dies

th at focu sed  on  tim in g of adm in istration  of adju van t system ic th erapy w h ich  h as

resu lted  in to th e in trodu ction  of n eoadju van t ch em oth erapy in  th e treatm en t of

breast can cer.Level I eviden ce is cu rren tly available for th is type of treatm en t for both

locally advan ced  breast can cer patien ts an d  early stage breast can cer patien ts [1-3].

W h ile su rvival an d  progression  free su rvival h ave n ot yet been  im proved  by

n eoadju van t ch em oth erapy in  early breast can cer patien ts,breast con servin g rates

h ave risen  w ith  acceptable locoregion al con trol rates w h en  su rgery is n ot om itted

from  th e locoregion al regim e after n eoadju van t ch em oth erapy [1,4,5].

In  th e N eth erlan ds h ow ever,n eoadju van t ch em oth erapy in  early stage breast can cer

patien ts is still n ot bein g adm in istrated  on  a rou tin e basis alth ou gh  th ese patien ts

m igh t defin itely ben efit from  th is treatm en t strategy.O n e of th e poten tial reason s for

th is con du ct cou ld  be th e relu ctan ce of doctors to adm in istrate system ic treatm en t

before defin itive stagin g h as been  perform ed.How ever,th e decision  w h eth er or n ot
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systemic chemotherapy will be indicated in a case of early breast cancer can to a

large extent very well be established by preoperative core needle biopsy and/or fine

needle aspiration of tumor and potential suspect axillary lymph nodes in

combination with physical examination and diagnostic imaging. In addition, the

indications for the administration of adjuvant chemotherapy have widened which

has resulted in a higher a priori probability for receiving chemotherapy. Therefore, a

shift in paradigm concerning treatment strategy of early breast cancer patients in the

Netherlands is needed.

Although the D utch situation may cause some concern, research concerning

neoadjuvant treatment in breast cancer has gained a lot of interest and many trials

studying different neoadjuvant chemotherapy regimens are being conducted.

Research concerning neoadjuvant trials in early stage breast cancer should be

focused on four major topics:

1) Translational research. It is important to note that the response to neoadjuvant

chemotherapy in vivo could provide a useful prediction of prognosis and help define

strategies for an individual patient’s future treatment with alternative chemotherapy

regimens or molecular-targeting agents. Furthermore, the discovery of predictive

markers for tumor response to neoadjuvant chemotherapy through the analysis of

complementary D NA microarrays and proteomics may also help facilitate

individualized chemotherapy, particularly by improving survival in patients with

breast cancer with a poor prognosis. Therefore, translational research has to be

focussed on classical and molecular tumor characteristics and their response, i.e. up-

or downregulation, to established and experimental chemotherapeutic regimens and

the assessment of chemosensitivity in terms of tumor response [6,7].

2) Tumor monitoring modalities. Adequate assessment of tumor response and

pretreatment staging are vital in the neoadjuvant chemotherapy setting. Imaging of

tumor response has several implications; 

First, tumor response is considered as an independent prognostic factor on treatment

outcome and therefore should therefore be monitored meticulously [8].

Second, diagnostic modalities such as M RI and CT need to be prospectively evaluated

to study whether or not they yield superior results over classical ways of imaging like

ultrasonography and mammography. Breast M RI has been assuming an important

role in the assessment of the extent of cancer and may be more accurate than

conventional modalities such as mammography and ultrasonography. On the other

hand, M RI is associated with an increase in invasive therapeutic and diagnostic

procedures for benign abnormalities due to high false-positive rates. Therefore, M RI

may be feasible in a population of high risk patients but not in all early stage breast

cancer patients. In conclusion, the exact role of M RI in breast cancer and the

assessment of neoadjuvant chemotherapy needs to be determined [9-15].

Finally, imaging of tumor response is of significance considering optimalization of

subsequent breast conserving surgery. Tumor margins after neoadjuvant

chemotherapy have been a matter of concern. Tumor response does not always lead

to a decrease in tumor volume but can result in less tumor density. Although EORTC
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trial 10902 did not demonstrate a higher locoregional recurrence rate in downstaged

patients who underwent breast conserving surgery, meta-analyses which included

trials in which surgery was omitted after neoadjuvant chemotherapy demonstrated

inferior local control rates. Therefore the diagnostic preoperative assessment of

residual tumor after neoadjuvant chemotherapy is important [16,17].

3) Studies addressing the relation between locoregional treatment and neoadjuvant

chemotherapy, for instance the feasibility of sentinel node procedure after

neoadjuvant chemotherapy and quality of life studies concerning the psychological

effect of breast conserving therapy after tumor downstaging. Sentinel node biopsy

after neoadjuvant chemotherapy has been a matter of debate. Retrospective series

have demonstrated acceptable accuracy rates comparable to sentinel node biopsies in

the primary surgery setting. Recently, the first meta-analysis concerning sentinel

node biopsy after neoadjuvant chemotherapy has been published and the accuracy

rates in this study are in accordance with previous reports suggesting satisfactory

feasibility of this surgical treatment modality [18,19].

4) The efficacy of neoadjuvant hormonal therapy either by tamoxifen or by aromatase

inhibitors. With recent advances in endocrine therapy, and rapid and routine

assessment of predictive factors of response such as estrogen (ER), progesterone (PR)

and Her2 neu receptor status, endocrine therapy has come to the forefront of

research investigating a neoadjuvant alternative to chemotherapy. Early studies of

neoadjuvant endocrine therapy mainly evaluated the role of tamoxifen in the

treatment of elderly postmenopausal women with LABC who were unselected for

ER/PR status and who were unsuitable for either surgery or chemotherapy. Response

rates in these patients were found to be inferior to those traditionally obtained from

trials with neoadjuvant chemotherapy. Parallel to the superiority that third-

generation aromatase inhibitors have shown over tamoxifen in the metastatic and

adjuvant settings however, AIs have also demonstrated superiority in the neoadjuvant

setting. Recent studies have shown response rates for neoadjuvant treatment with

aromatase inhibitors in carefully selected hormone receptor positive patients to be

comparable to those seen with neoadjuvant chemotherapy. This is particularly

important as hormone receptor positive tumors have repeatedly been shown to have

lower response rates to neoadjuvant chemotherapy than hormone receptor negative

tumors [20-22].

Next, when neoadjuvant chemotherapy is not feasible and adjuvant chemotherapy will

be administrated postoperatively, the first course of chemotherapy can be given in a

perioperative setting which means that the patient receives the first course of

chemotherapy within 36 hours after surgery. Perioperative chemotherapy, as mentioned

previously in Chapter 2, is based principally upon evidence from murine models

demonstrating surgery-induced proliferation of tumor cells that responded well to early

administration of chemotherapy [23,24].

EORTC trial 10854, of which the long term results are presented in this thesis

demonstrated that this is a safe and feasible treatment modality which may have an

impact on locoregional control as well as on survival in selected groups of patients [25].
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Concerning locoregional therapy, different strategies should be employed in different

risk groups, for instance based upon age. Young breast cancer patients who are at a

high risk for locoregional recurrence, especially with histologically aggressive tumors

should be offered mastectomy with immediate or delayed reconstruction.

Locoregional control rates and patient satisfaction could be improved [26-29].

On the other hand, standard administration of chemotherapy in young patients with

node negative breast cancer can be questioned. Since risk ratios between young and

older breast cancer patients have moderate differences, subgroups within the young

age group could be identified where chemotherapy should not have been applied

irrespective of other patient and tumor characteristics. For instance, node negative

breast cancer patients bearing small grade I tumors have an excellent prognosis and

might not receive a clinically relevant benefit from adjuvant chemotherapy but they

do receive the burdens.

Thus, translational research concerning risk groups of young breast cancer patients

who might benefit from chemotherapy is needed. Recently, translational research has

been accelerated due to the introduction of micro-array analysis [30-33].

This highly promising technique using high throughput gene chips is not yet fully

validated but may enable treatment tailored strategies in the future. However, until

thorough validation of microarray is established and demonstrated, classical tumor

prognostic factors have to be used. Currently, neoadjuvant chemotherapy trials are

already being conducted with the incorporation of tumor markers in their study

design [34-36].
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