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Background:

The global breast cancer incidence has almost tripled during a 30 years time period
from 1980 to 2010, an increase from some 600 000 in individuals to 1,6 million
contracting breast cancer on an annual basis, respectively. 1 Modern management
includes separation of breast cancer into at least four distinct entities based on their
gene expression, signatures/sequence-based characteristics, or cheaper and modified
methods making these determinations, using a combination of the
immunohistochemical expression of ER, PR, HER2 and proliferation together with
analyses of the histological grade. 2

Neoadjuvant therapy:

In a Cochrane analysis including 14 eligible studies, including 5 500 women, pre-
operative therapy compared with post-operative therapy was not associated with a
survival difference. Neoadjuvant therapy was associated with a statistically increased
risk of local relapse if surgery plus minus radiotherapy was not included as therapy
modalities. 3 Further analyses of this study revealed that patients not responding to 2
courses of TAC and that were randomised to an alterative regimen containing
vinorelbine and capecitabine, had a statistically significantly improved disease-free
survival compared to if they continued the same type of therapy. 4 In more recent meta-
analyses, including 12 bigger neoadjuvant studies with a total of 12 993 patients, the
author found that patients obtaining a pathological complete remission (pCR) had a
statistically significantly higher likelihood of obtaining long-term survival. 5 In two
studies, NeoALTTO and NeoSphere, the addition of one more anti-HER2 agent, lapatinib
and pertuzumab, respectively, increased the pCR-rate with almost a factor 2 or slightly
more in both studies, although the effect was not as marked with the combination of
trastuzumab and lapatinib. ¢, 7 Patients with a HER2-positive disease receiving
trastuzumab had a 50 % likelihood of obtaining a pCR. Patients with so-called triple
negative cancer had a 34 % likelihood of obtaining a pCR, while patients with a hormone
receptive cancer graded as 1 or 2 had only 7 % chance of obtaining pCRS5.

Adjuvant endocrine therapy:

Adjuvant endocrine therapy to an ER-positive patient results in almost 13 % absolute 1-
3 reduction in the risk of recurrence, patients having an ER-negative and PR-positive
disease had no benefit as well as patients with a ER-negative and PR-positive disease.
Patients with an ER-positive and PR-positive disease had a similar gain as patients with
ER and PR-positive disease. 8

In the head-to-head comparisons, 5 years of tamoxifen versus aromatase inhibitor, the
aromatases improves the relapse-free survival with about 4 % at 5 years of follow-up,
but so far with no improvement of overall survival. °.



Longer duration of endocrine therapy is beneficial; in the first published study five years
of tamoxifen followed by some further years of the aromatase inhibitor resulted in a
statistically significant survival improvement for the node positive group as well as
improvement for five additional years. 19, 11 Furthermore, a meta analysis of 3 smaller
studies, the Scotish study, NCBP, ECCO and the larger studies ATLAS and aTTom
together resulted overall in a reduction in breast cancer mortality. 12 + Gray R unpublished data

Adjuvant chemotherapy:

Based on some 100 000 randomised patients (45 000 to taxane-based regimens, 22 000
to anthracycline-based regimens, 31 000 to poly chemotherapy regimens and 5 000
patients to more or less of anthracyclines. 13

In short, the relative reductions in recurrence- and breast cancer survival improvements
are similar irrespective of age, ER-status, nodal status or tumour grades or tumour size.
The absolute risk reduction is more obvious for patients with a higher risk compared
with patients at a lower risk stratum, e.g a small luminal A like cancer with low risk has
in practice no significant benefit by adding chemotherapy to the endocrine therapy. 13
The St Gallen guidelines from 2013 includes therapy recommendations for the
immunohistochemical based groupings of breast cancer, aiming at giving endocrine
therapy to ER-positive patients without adverse factors and chemotherapy to patients
with adverse tumour factors, plus/minus anti-Her-2 based therapy and or endocrine
therapy. 14

Dose dense therapy:

Dose dense therapy with different designs and strategies have been analysed in 10
trials. The disease-free and overall survivals were improved with dose dense regimens
compared with standard regimens. 15

Adjuvant anti-HER2 based therapies:

Several prospective and randomised studies have demonstrated survival gains by
adding trastuzumab to chemotherapy, either in sequence or concurrently, the latter
seems to be more effective. 16,17, 18 . The Slamon study BCIRG 006 included an
anthracycline-free regimen, although that arm had numerically more relapses compared
with the antracycline-based arm, having more secondary leukaemias/MDS and cardiac
side effects.

Two years of trastuzumab is not better than one year 17, and there are on-going studies
investigating less than one year of therapy. So far, however, no data confirms the similar
efficacy as the standard therapy of one year of trastuzumab. 19 . In the ALTTO-study,

8 381 patients were randomised in a 4-armed study, the overall survival was
statistically significantly worse for the lapatinib arm alone (HR 1.36, 95%, KI, 1.09-1.72)
despite that these patients received one year of trastuzumab in addition, based on the
datafrom the interim analysis (Perez et al., ESMO 2014). The two combined arms with
trastuzumab and lapatinib tended to be slightly “better” compared with trastuzumab
alone, although not statistically significant (Perez et al., ESMO 2014)

Adjuvant bisfosfonates:

Individual data from 17 719 women was analysed. For the postmenopausal women a
reduction in skeletal recurrences were noticed, as well as a reduction in breast cancer
mortality by 17 %, although for some reason no effect was seen for the premenopausal
group. (Coleman et al., SABCS 2013).



Metastatic breast cancer:

Some institutions have described marked improvements in survival for metastatic
disease, while other population-based materials have failed to demonstrate any overall
improvement in overall survival for metastatic disease, except for the younger
individuals. 20

Two prospective studies have demonstrated that by taking a biopsy from a radiological
or clinical suspected metastatic lesion, you change managementin 1/6-1/7 patients. 21,
22 Many retrospective studies have demonstrated lack of stability for standard markers
like ER and PR (and to a lesser extent HER-2) in recurrent breast cancer, compared with
the content in the primary cancer. 23, 24 Some data indicate that given adjuvant therapies
may influence the marker alterations. 24 Based on these prospective and retrospective
findings, a biopsy of recurrent breast cancer is recommended in the updated guidelines
from the consensus conference of advanced breast cancer. 25

Patients with isolated local or loco regional recurrences should be treated firmly aiming
at obtaining long-term survival by performing a combination of local therapy modalities
and the use of systemic therapies based on the tumour characteristics. However, for the
vast majority of the breast cancer patients, recurrence - systemic metastatic breast
cancer - is a chronic disease requiring repeated tailored interventions based on the
tumour characteristics. 25 In short, patients with visceral disease and with signs of rapid
progression, in particular those with short relapse-free intervals should be treated with
upfront chemotherapy if HER2-positive, anti HER2-based therapy should be added.

Anti-HER2 based therapies in the metastatic setting:

The combination of pertuzumab, trastuzumab and chemotherapy should be offered as
first-line therapy of a verified HER2-positive metastatic disease, while the triple
combinations adds almost 16 months in median survival prolongation. 2¢, 25 Upon
further progression of HER2-positive disease, a dual blockade of trastuzumab plus
lapatinib results in an overall survival gain versus lapatinib alone with 4,5 months. 7
The use of trastuzumab emtansine compared with lapatinib capecitabine result in a 5,8
months median survival gain for the former regimen. 28

It is generally agreed that patients progressing on HER2-based therapy, should be
offered different types of HER2-based therapies by changing the chemotherapy
backbone or by using the viable anti-HER2 agents. The evidence for these strategies is
described in this short abstract, based on the data from the randomised studies, but
there are still a lot of studies to be carried out in order to have full evidence of all these
activities presently partly performed in the clinical management of breast cancer
patients.

Other targeted agents for metastatic breast cancer:

Standard endocrine therapies, aromatase inhibitors and tamoxifen are of course the
corner stone for patients with more indolent and verified ER expression 25.

The combination of everolimus and examestane versus examestane alone, for patients
with ER-positive disease, who had progressed on initial lestrozole or anastrozole
therapy, resulted in a clinically meaningful improvement in progression-free survival for
the combination arm with 4,6 months, but no statistically significant overall survival
gain was recorded, although numerically it was a gain with a few months. 29



More recently, the addition of the CDK4/6 inhibitor palbociclib to letrozole versus
letrozole alone, resulted in rather marked improvement in progression-free survival,
but so far no overall survival gain has been demonstrated (Finn et al.,, AACR 2014). This
is a new and promising strategy, but further studies are needed. Proper research
strategies are needed aiming at finding therapy predictive markers for CDK4/6
inhibition, as well as for blockade of mTOR and similar up- and down stream targets like
PI3K and AKT.

Anti-angiogenic therapy:

Anti-angiogenic therapy is theoretically a highly interesting therapy approach for
management of cancer, including breast cancer. However, the use of adjuvant
bevacizumab and the use in the metastatic setting have not resulted in major
achievements, and no significant overall survival gains have so far been observed in the
metastatic setting. Similarly, other compounds with anti-angiogenic capacities, like
sunitinib and sorafenib, have not resulted in improvements in progression free- and
overall survival, despite that marked increases in tumour response have been observed.
30, Baselga et al.,, ESMO 2014

Conclusion:

Neoadjuvant and adjuvant management of breast cancer is aiming at curing patients.
Therapy should be selected based on risks and tumour marker signatures. Breast cancer
is a very heterogeneous disease, and accordingly combination therapies have frequently
been demonstrated to result in improved outcomes, i.e. the combination of
chemotherapy and endocrine therapy and the combination of chemotherapy and anti-
HER?2 based therapies.

Management of recurrent breast cancer should be aiming at improving survival with a
maintained and improved quality of life. This can normally be obtained by carefully
analysing the clinical and tumour biological factors, aiming at tailored therapy
approaches based on the tumour characteristics.

REFERENCES:

1. Forouzanfar MH, Foreman K], Delossantos AM, et al. Breast and cervical
cancer in 187 countries between 1980 and 2010: a systematic analysis. Lancet
2011;378:1461-84.

2. Kandoth C, McLellan MD, Vandin F, et al. Mutational landscape and
significance across 12 major cancer types. Nature 2013;502:333-9.
3. Mieog |, van der Hage ], van de Velde C. Preoperative chemotherapy for

women with operable breast cancer

.John Wiley & Sons, Ltd.
http://www.mrw.interscience.wiley.com/cochrane/clsysrev/articles/CD005002/frame
html; 2007.

4, von Minckwitz G, Blohmer JU, Costa SD, et al. Response-guided neoadjuvant
chemotherapy for breast cancer. Journal of clinical oncology : official journal of the
American Society of Clinical Oncology 2013;31:3623-30.

5. Cortazar P, Zhang L, Untch M, et al. Pathological complete response and
long-term clinical benefit in breast cancer: the CTNeoBC pooled analysis. Lancet 2014.




6. Baselga ], Bradbury I, Eidtmann H, et al. Lapatinib with trastuzumab for
HER2-positive early breast cancer (NeoALTTO): a randomised, open-label, multicentre,
phase 3 trial. Lancet 2012;379:633-40.

7. Gianni L, Pienkowski T, Im YH, et al. Efficacy and safety of neoadjuvant
pertuzumab and trastuzumab in women with locally advanced, inflammatory, or early
HER2-positive breast cancer (NeoSphere): a randomised multicentre, open-label, phase
2 trial. The lancet oncology 2012;13:25-32.

8. EBCTCG. Relevance of breast cancer hormone receptors and other factors
to the efficacy of adjuvant tamoxifen: patient-level meta-analysis of randomised trials.
Lancet 2011;378:771-84.

9, Dowsett M, Cuzick |, Ingle ], et al. Meta-analysis of breast cancer outcomes
in adjuvant trials of aromatase inhibitors versus tamoxifen. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology 2010;28:509-18.

10. Goss PE, Ingle JN, Martino S, et al. A randomized trial of letrozole in
postmenopausal women after five years of tamoxifen therapy for early-stage breast
cancer. The New England journal of medicine 2003;349:1793-802.

11. Goss PE, Ingle JN, Martino S, et al. Efficacy of letrozole extended adjuvant
therapy according to estrogen receptor and progesterone receptor status of the primary
tumor: National Cancer Institute of Canada Clinical Trials Group MA.17. Journal of
clinical oncology : official journal of the American Society of Clinical Oncology
2007;25:2006-11.

12. Davies C, Pan H, Godwin ], et al. Long-term effects of continuing adjuvant
tamoxifen to 10 years versus stopping at 5 years after diagnosis of oestrogen receptor-
positive breast cancer: ATLAS, a randomised trial. Lancet 2013;381:805-16.

13. Peto R, Davies C, Godwin ], et al. Comparisons between different
polychemotherapy regimens for early breast cancer: meta-analyses of long-term
outcome among 100,000 women in 123 randomised trials. Lancet 2012;379:432-44.
14. Goldhirsch A, Winer EP, Coates AS, et al. Personalizing the treatment of
women with early breast cancer: highlights of the St Gallen International Expert
Consensus on the Primary Therapy of Early Breast Cancer 2013. Annals of oncology :
official journal of the European Society for Medical Oncology / ESMO 2013;24:2206-23.
15. Bonilla L, Ben-Aharon I, Vidal L, Gafter-Gvili A, Leibovici L, Stemmer SM.
Dose-dense chemotherapy in nonmetastatic breast cancer: a systematic review and
meta-analysis of randomized controlled trials. Journal of the National Cancer Institute
2010;102:1845-54.

16. Perez EA, Romond EH, Suman V], et al. Four-year follow-up of trastuzumab
plus adjuvant chemotherapy for operable human epidermal growth factor receptor 2-
positive breast cancer: joint analysis of data from NCCTG N9831 and NSABP B-31.
Journal of clinical oncology : official journal of the American Society of Clinical Oncology
2011;29:3366-73.

17. Goldhirsch A, Gelber RD, Piccart-Gebhart M]J, et al. 2 years versus 1 year of
adjuvant trastuzumab for HER2-positive breast cancer (HERA): an open-label,
randomised controlled trial. Lancet 2013;382:1021-8.

18. Slamon D, Eiermann W, Robert N, et al. Adjuvant trastuzumab in HER2-
positive breast cancer. The New England journal of medicine 2011;365:1273-83.
19. Joensuu H, Bono P, Kataja V, et al. Fluorouracil, epirubicin, and

cyclophosphamide with either docetaxel or vinorelbine, with or without trastuzumab, as
adjuvant treatments of breast cancer: final results of the FinHer Trial. Journal of clinical
oncology : official journal of the American Society of Clinical Oncology 2009;27:5685-92.



20. Foukakis T, Fornander T, Lekberg T, Hellborg H, Adolfsson ], Bergh J. Age-
specific trends of survival in metastatic breast cancer: 26 years longitudinal data from a
population-based cancer registry in Stockholm, Sweden. Breast cancer research and
treatment 2011;130:553-60.

21. Thompson AM, Jordan LB, Quinlan P, et al. Prospective comparison of
switches in biomarker status between primary and recurrent breast cancer: the Breast
Recurrence In Tissues Study (BRITS). Breast cancer research : BCR 2010;12:R92.

22. Amir E, Ooi WS, Simmons C, et al. Discordance between receptor status in
primary and metastatic breast cancer: an exploratory study of bone and bone marrow
biopsies. Clinical oncology (Royal College of Radiologists (Great Britain)) 2008;20:763-8.
23. Foukakis T, Astrom G, Lindstrom L, Hatschek T, Bergh J. When to order a
biopsy to characterise a metastatic relapse in breast cancer. Annals of oncology : official
journal of the European Society for Medical Oncology / ESMO 2012;23 Suppl 10:x349-
53.

24. Lindstrom LS, Karlsson E, Wilking UM, et al. Clinically used breast cancer
markers such as estrogen receptor, progesterone receptor, and human epidermal
growth factor receptor 2 are unstable throughout tumor progression. Journal of clinical
oncology : official journal of the American Society of Clinical Oncology 2012;30:2601-8.
25. Cardoso F, Costa A, Norton L, et al. ESO-ESMO 2nd international consensus
guidelines for advanced breast cancer (ABC2)dagger. Annals of oncology : official
journal of the European Society for Medical Oncology / ESMO 2014;25:1871-88.

26. Swain SM, Kim SB, Cortes ], et al. Pertuzumab, trastuzumab, and docetaxel
for HER2-positive metastatic breast cancer (CLEOPATRA study): overall survival results
from a randomised, double-blind, placebo-controlled, phase 3 study. The lancet
oncology 2013;14:461-71.

27. Blackwell KL, Burstein HJ, Storniolo AM, et al. Overall survival benefit with
lapatinib in combination with trastuzumab for patients with human epidermal growth
factor receptor 2-positive metastatic breast cancer: final results from the EGF104900
Study. Journal of clinical oncology : official journal of the American Society of Clinical
Oncology 2012;30:2585-92.

28. Verma S, Miles D, Gianni L, et al. Trastuzumab emtansine for HER2-positive
advanced breast cancer. The New England journal of medicine 2012;367:1783-91.
29. Piccart M, Hortobagyi GN, Campone M, et al. Everolimus plus exemestane

for hormone-receptor-positive, human epidermal growth factor receptor-2-negative
advanced breast cancer: overall survival results from BOLERO-2dagger. Annals of
oncology : official journal of the European Society for Medical Oncology / ESMO 2014.
30. Bergh ], Bondarenko IM, Lichinitser MR, et al. First-line treatment of
advanced breast cancer with sunitinib in combination with docetaxel versus docetaxel
alone: results of a prospective, randomized phase III study. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology 2012;30:921-9.



