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BRAIN METASTASES from BREAST CANCER:
An underestimated problem?

Overall incidence of CNS involvement in mBC

patients reported in literature range from 10 to 16%

Prevalence determined on the basis of autopsy

data could be as high as 30%

In the CEREBEL trial almost 20% of screened J\
Al

asymptomatic mBC patients were diagnosed with

brain metastases

Lin NU, et al. J Clin Oncol; 2004. Pivot X, et al. SABCS 2011.



HOW MANY DIFFERENT DISEASES?
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Grade 3 vs. Grade 1

ER neg vs. ER pos

PgR neg vs. PgR pos

Ki67 >14% vs. Ki67 £14%

HERZ2 pos vs. HER2 neg
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Minisini AM, et al. Clin Exp Metastasis, 2013.
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microRNA-10b
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Relative expression
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Ahmad A, et al. Am J Transl Res, 2014.



Why HER2-POSITIVE BC patients have the
highest risk of SNC involvement?



Drug with low penetrance through the BBB may:

J risk of distant metastases

P overall survival

“Prisk of brain metastases



IN PRECLINICAL MODELS
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Trastuzumab in common saline solution did not cross the BBB.

TNF injected intravenously increased the BBB permeability to trastuzumab.

Connell 33, et al. INCI, 2013.



ADJUVANT SETTING

30— — Observation: CM5 relapse
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(1] 1 2 3 4
Time (years)
Number at risk
Observation 1698 1440 1297 1180 715
1-yeartrashizumab 1703 1552 1414 1280 866

In the HERA trial adjuvant trastuzumab did not increase the risk of CNS relapse.

Pestolazzi BC, et al. Lancet Oncol, 2013.



ADJUVANT SETTING
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Meta-analysis of the NSABP B-31, NCCTG N9831, and HERA trials ’]\ incidence
of BM in the trastuzumab arms (RR 1.57, 95% CI 1.03-2.37; p =0.033)

Musolino A, et al. Cancer, 2011. Bria E, et al. Breast Cancer Res Treat, 2008.



METASTATIC SETTING

Risk for CNS metastases ‘" in patients treated with trastuzumab in = 2 lines
(58.5 vs. 24.1%, p <0.001).

Median TTBMs 17.5 months in Luminal, 13.7 months in HER2-positive with
trastuzumab, 5.8 months in HER2-positive not trastuzumab, and 2.9 months
in TNBC (p <0.001).

Kaplan MA, et al. Breast Cancer, 2004. Ahn HK, et al. SpringerPlus, 2013. Pivot X, et al. SABCS 2011.



Intrinsic biological features of the HER2-positive BC

may be related with the ’]\ risk of CNS metastases.



IN PRECLINICAL MODELS
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Alterations in EGFR, HER2, and
g 96 PTEN higher in BC brain
metastases tumor tissue vs. primary
BC (p < 0.05)

HERZ2 overexpressed in 16%
primary BC vs. 41% of brain
metastatic BC (p< 0.05)

INPP4B

PIP «<———PIP,

17% of de novo HER2-positive
status.

Genetic alterations in EGFR and
PTEN common in TNBC

Cell survival, growth, and proliferation

Hohensee |, et al. Am J Pathol, 2014.



IN PRE and CLINICAL MODELS
relationship with lung metastases

COX2, EGFR ligand, and a2,6-sialyltransferase ST6GALNAC5

are mediators of cancer cell passage through the BBB.

EGFR ligands and COX2 linked to BC lung diffusion. Lung
Involvement as site of first distant recurrence is not a significant
risk factor of CNS involvement (p = 0.23). However, an
association between lung and CNS involvement was observed (p

= 0.0017).

Bos PD, et al. Nature, 2009. Minisini AM, et al. Clin Exp Metastases, 2013.



e
PROGNOSIS

P Sl Aty




iv

1990s
SURGICAL
RESECTION

~10 months




RPA: Recursive Partitioning Analysis
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Le Scordan R, et al. Int J Radiat Oncol Biol Phys, 2007.



GPA: Graded Prognostic Assessment
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Sperduto PW, et al. Int J Radiat Oncol Biol Phys, 2008.



MEDIAN SURVIVAL AFTER BRAIN
METASTASES DIAGNOSIS IS
DIFFERENT IN BREACT CANCER
SUBTYPES
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OS after developing of brain metastases
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Niikura N, et al. Breast Cancer Res Treat, 2014.




overall survival
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Le Scordan R, et al. J Neurooncol, 2012.



BMBC GPA
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Age, years =60 <60 n/a n/a n/a -

Sperduto PW, et al. J Clin Oncol, 2012.



Understanding the mechanisms of brain
colonization from BC and the prognosis of
BC patients withh CNS involvement implies

a deeper understand of the BC biology



