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BRCA1 e 2-mutati

PREVENZIONE/
FOLLOW UP

Distribution of breast cancer patients 
between sporadic forms and germ line 

mutation forms 
(Melchor et al, Human genetics 2013; 132)

5-10% of breast cancer are hereditary and attributable to mutations in several highly

penetrant susceptibility genes, of which only two have been identified: BRCA 1 and BRCA2



Clinical-pathological features in breast cancers BRCA-carriers

Tend to occur in younger women
Often grow rapidly-DCSI often absent

May or not be associated with a family history of breast and/or 
ovarian carcinoma



Risultato Test genetico Negativo o “non informativo”

Positivo o “informativo”

•Prevenzione SECONDARIA (DIAGNOSI PRECOCE)
RMN mammaria alternata a eco-mammoRX
Dosaggio Ca125 e Eco transvaginale aternata a visita ginecologica
•Prevenzione PRIMARIA CHIRURGIA PROFILATTICA 
Asportazione di tessuto mammario e/o ovarico
•Chemioprevenzione
Utilizzo di farmaci potenzialmente preventivi (in fase sperimentale)

*Estensione ai membri adulti della famiglia della 
ricerca della specifica alterazione

*Informazioneaumentato rischio di sviluppare:
un tumore mammario controlaterale (12% a 5 aa in BRCA2-, 20% a 5 aa in BRCA1- )

un carcinoma ovarico (63% in BRCA1-, 9-27% in BRCA2-)
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Risk Reducing Mortality with Salpingo-Oophorectomy in BRCA Carriers



Molecolar and immuno-
phenotypic classification

Subtype-specific general systemic 
strategies in adjuvant setting



TREATMENT OPTIONS in METASTATIC BREAST CANCER

?



March 27, 2015

Data extraction and
quality assessment of
selected articles: N=66
contained 73 studies

Overall survival 
breast cancer specific-survival 

metastasis-free survival 
recurrence-free survival

BRCA1
BRCA2
BRCA1 e 2

vs

Non-carriers

Cut-offs arbitrarily chosen for carriers vs no-carriers to have a clinical rilevance was:
Better survival as an absolute survival difference >10% or a risk estimate <0.88; 
Worse survival as an absolute survival difference > 10% or a risk estimates > 1.14
No association as an absolute survival difference < 10% and risk estimate  between 0.88 and 1.14



Forest plot of studies reporting survival estimates for «BRCA1-carriers» 
compared to «non-carrriers»

• difference show «inconsistent results»
• none of the pooled estimates were 

statistically significant 



• tendency to worse overall survival
for BCRA2 carriers vs non-carriers

• Absolute survival difference below
10% and the results inconsistent

Forest plot of studies reporting survival estimates for «BRCA2-carriers» 
compared to «non-carriers»



• BRCA1 mutation exhibit different pathological characteristics compared to 
tumors in «non-carriers» leading to treatment differences

• Only 32 studies reported HRs adjusted for tumor characteristics/treatment

Compared pairs of an HR unadjusted and HR adjusted

Systemic treatments (ADJUVANT CHEMOTHERAPY) makes difference
BRCA1-carriers vs «non-carriers» :no difference in survival if treated with «chemo» 
BRCA2-carriers vs «non-carriers» :worse outcome for BRCA2-carriers «no- chemo» 
treated

AJ van den Broek et al, Plos ONE, March 2015







Cancer, feb 15 2012

Background
To assess the efficacy of taxane
chemotherapy in BRCA1 and BRCA2-
associated patients compared with sporadic
metastatic breast cancer patients
Method:
To compare response rate and progression
free survival after taxane chemotherapy of 35
BRCA1-associated metastatic breast cancer,
13 BRCA2-associated metastatic breast cancer
and 95 matched (1:2) sporadic patients.
Matching was performed for age and year of
diagnosis of primary breast cancer, year of
metastatic disease and line of therapy (first vs
second vs third)

Mechanism of action of 
«Taxol»



RESULTS

Progression free survival 

CONCLUSION
BRCA1-associated, HR-negative 
metastatic breast cancer were less 
sensitive to «taxanes» chemotherapy 
than sporadic HR-negative patients

CONCLUSION
BRCA1 and BRCA2 and HR-positive 
associated patients had a sensiivit to 
taxane chemotherapy similar to 
sporadic patients.

Cancer, feb 15 2012



Mechanism of action 
of «Platinum»



Genomic alteration in TNBC unselected age and family history in litterature:
BRCA1 mutations 9-28% 
BRCA2 mutations 4-17%

Recomended BRCA1/2 testing in diagnosis of TNBC< 60 years of age 

TRIPLE NEGATIVE BREAST 
CANCER

No target therapy
(lack of Estrogen and progesterone receptors)

(lack of overespression/amplification of the HER2)

Deficency to DNA repair process 
(Homologous recombinant deficiency or HRD)

Increased sensitivity to platinum salts

BRCA 1/2 MUTATED-BREAST 
CANCER

Basal-like gene expression profile
High burden of genomic aberrations

Deficency to DNA repair process 
(including homologous recombinant deficiency or 

HRD)

Increased sensitivity to platinum salts



The American Journal of Hematology/Oncology 12 (3),  2016





Tutt A, SABSC 2014





PARP Inhibitor Treatment of BRCA1/2-Associated Cancer

Presented By Antoinette Tan at 2015 ASCO Annual Meeting



PARP Inhibitors in Clinical Development

Presented By Antoinette Tan at 2015 ASCO Annual Meeting



ESTIMATION COMPLETATION DATE: december 2018
Worldwide sites recruitment: 121 (4 in Italy)

Primary Objective:  efficacy of single agent olaparib vs chemotherapy by PFS
Safety Objective:  safety and tollerability of olaparib vs chemotherapy
Secondary Objective: OS, ORR



OLYMPIAD - Primary Analysis
(From ASCO Meeting, June 2017)

Olaparib Pysician’s choice 
chemotherapy

Number of patients 205 92

dead 45.9% 47.4%

Median time to death 19.3 months 19.6 months p= NS

AT 77% DATA MATURITY

Progression free survival 7 months 4.5 months HR 0.58 
p=0.009

Objective Response Rate 59.9% 28.8%

Median time from randomization to a 
2°progression event or death after a 1°
progression

13.2 months 9.3 months
HR 0.57
P=0.03

Rate treatment discontinuation due to toxicity 4.9% 7.7%

Rate of Grade 3 of adverse events 36.6%
Anemia, 
nausea, 
fatigue, 
Cough,
headhache

50.5%
Neutropenia,
Palmar-plantar 
erythrodysestesia, 
increase of liver 
function enzymes



(OLYMPIA study)
Olaparib in Adjuvant BRCAm Breast Cancer



[TITLE]

Presented By Judy Ellen Garber, MD, MPH at 2013 ASCO Annual Meeting



[TITLE]

Presented By Judy Ellen Garber, MD, MPH at 2013 ASCO Annual Meeting



PARP INHIBITOR IN THE NEOADJUVANT SETTING: 
THE BrighTNess randomized phase III Trial.

TNBC (ER 1%)
Clinical stage: 
T2 or T4 and N0-N2 
or
T1N1-2

Stratification: BRCA 
status, 
N0 vs N2, 
AC q2 vs 3 wks 
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Arm A: 
Velaparib+Carboplatin/Paclitaxel

Arm B:
Placebo+Carboplatin/Paclitaxel

Arm C:
Placebo+Placebo/Paclitaxel

2
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1

AC x4
q2-3wks
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Velaparib 50mg PO BID x12 wks; Carboplatin AUC 6 IV q3 wks, Paclitaxel 80mg/m2 
IV weekly x12; AC: doxorubicin 60 mg/m2 and cyclophosphamide 600mg/m2

Primary end point: pCR breast/axilla



HRD as PREDICTIVE MARKER FOR PLATINUM SENSITIVITY 
personalize the use of platinum agents
avoid unnecessary toxicity if no benefit

HRD Assay is a next-generation sequency assay to label a tumor 
homologous recombination (deficency or not) by combining the HRD 

score generated and the BRCA 1/2 mutation status of the tumor.



RCB (residual cancer burden) 0=pCR;I=minimal res disease;II=moderate res disease;III=extensive res disease 

PrECOG 0105 trial 
single arm phase II study
I-IIIA, TNBC or BRCA 1-2 germline-associated breast 
cancer
Gemcitabine1000mg/m2/iv/d1,8 +
Carboplatin AUC2/iv/d1,8 and 
Iniparib 5,6mg/Kg/iv/d1,4,11 q21

Neoadjuvant cisplatin trial
II or III TNBC or BRCA 1-2 germiline associated 
breast cancer
1) Cisplatin75mg/m2 q21x 4 cycles 2) Cisplatin 
75mg/m2+Bevacizumab 15mg/Kg d1 for the 
first 3 cycles

HRD: score > 42; BRCA1/2 mutation: mutated tumors; HR deficent: defined as HRD > 42 or BRCA1/2 mutation



(2011)





Effects of cisplatinum, olaparib 
on OS of mice transplanted with 

cisplatin-sensitive (blue) and 
cisplatin-resistant (red) 

KB1C61GP tumors
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