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OUTLINE

The prevalence of these patients in the population

Characteristics and outcomes of gBRCA HR+ breast cancer patients

Treatment strategies in BRCA mutation carriers

Data in neoadjuvant setting

Data in metastatic setting

Suggestions on how to bring this together into a treatment pathway for 
this population



A higher proportion of patients with TNBC have a BRCAm

than those with HR+ disease

Note that these calculations are based on very small patient populations; images are representative only

Detailed analysis of BRCAm prevalence, age of onset and survival outcomes are currently lacking for 

breast cancer subtypes.

Winter et al. Ann Oncol. 2016 Aug; 27(8): 1532–15384

Of which

~17% 

BRCA

TNBC
12% of BC patients

HR+ disease
73% of BC patients

Of which

~6% 

BRCA



However, due to the relative prevalence, the majority of BRCA are found 

in patients with HR+ disease vs. TNBC

Note that these calculations are based on very small patient populations; images are representative only

Detailed analysis of BRCAm prevalence, age of onset and survival outcomes are currently lacking for 

breast cancer subtypes.

Winter et al. Ann Oncol. 2016 Aug; 27(8): 1532–15385

Of which

~17% 

BRCA

TNBC
12% of BC patients HR+ disease

73% of BC patients

BRCA 

patients
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BRCA



BRCA HR+ tumours have distinct characteristics

*Based on patients with BRCA2m breast cancer. At least 85% of BRCA2 are HR+ 

**Intermediate and high risk disease are classified as having recurrence scores of 18-30 or >30 respectively

1. Mavaddat N et al. Cancer Epidemiol Biomarkers Prev. 2012; 21(1):134–47; 2. Krammer J, et al. Breast Cancer Res Treat. 2017;163:565-571; 

3. Fostira F, et al. Poster 105P, presented at ESMO 2016; 4. Peretz TY et al. Poster P3-03-02, presented at SABCS 2017; 5. Pellegrino B, et al. 

Acta Biomed. 2016;87:54-63; 6. Aleskandarany M, et al. Breast Cancer Res Treat. 2015;150:81-90; 7. Tredan O et al. Poster P3-03-05, 

presented at SABCS 2017; 8. Halpern N, et al. Int J Cancer. 2017;140:2145-2149; 9 Lewin R, et al. Breast Cancer Res Treat. 2016;157:511-516; 

10.Shah PD, et al. Cancer. 2016;122:1178-11846

Often younger at 

diagnosis than 

sporadic HR+ patients

Average age of 

diagnosis is under 

45 years*1–5

Often have aggressive 

disease vs. non-BRCA 

breast cancers

• Higher levels of 

nodal involvement* 

• Higher Ki67 

proliferation marker 

expression1,6,7

Higher recurrence 

scores compared to 

sporadic HR+ patients 

>80% being classed 

as intermediate or 

high risk patients**8–10

Young age Aggressive disease
High probability of 

recurrence



BRCA prevalence in ER/PR low breast tumours may also 

be as high as TNBC

Sanford RA, et al., Cancer. 2015 Oct 1;121(19):3422-7

Both HR positive low (ER and/or PR 1–9%) tumours and triple negative tumours have a higher 

BRCAm rate than ER high tumours1
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BRCA mutation rate in ER/PR-low and ER-negative patients
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A total of 40% of patients with estrogen receptors (ER) 1–9% were BRCA1 carriers.

Cancers (Basel). 2020 May 15;12(5):1252

31-35
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Tung N et al. J Clin Oncol 2020 

Pathologic response was documented using the Residual Cancer Burden (RCB) Calculator 

(www.mdanderson.org/breastcancer_RCB). 



117 pts were included in outcome analyses: 
• Mean age was 42 years (range, 24-73 years).
• 69% BRCA1+, 30% BRCA2+, and 2% had both mutations. 
• Clinical stage was I for 19%, II for 63%, and III for 18%; 45% had nodal involvement at baseline. 
• 70% had TNBC. 

The pCR rate was 18% with CDDP and 26% with AC 
(RR, 0.70; 90% CI, 0.39 to 1.2). 

The risk of RCB 0/1 was 33% with CDDP and 46% with AC 
(RR, 0.73; 90% CI, 0.50 to 1.1). 

Tung N et al. J Clin Oncol 2020 



Litton JK et al. JCO 2019

Pathologic response was documented using the Residual Cancer Burden (RCB) 

Calculator (www.mdanderson.org/breastcancer_RCB). 

Neoadjuvant single-agent oral
talazoparib once per day for 6 

months without chemotherapy
produced substantial RCB-0 rate 
with manageable toxicity. The 

substantive pathologic response
to single-agent talazoparib

supports the larger, ongoing
neoadjuvant trial. 



Litton JK et al. JCO 2019



Fasching AP et al. J Clin Oncol 2019 



Fasching AP et al. J Clin Oncol 2019 



OlympiAD: Phase III study of olaparib vs. TPC in gBRCAm HER2- mBC1

* Tablet formulation (2 tablets twice daily)

1. https://clinicaltrials.gov/ct2/show/NCT02000622 [Accessed February 2019]; 2. Robson et al. Poster OT1-1-04, presented 

at SABCS 2014; 3. AZ data on file (2017); 4. Robson et al. N Engl J Med. 2017; 377:523-533

Study design

18

Olaparib

300mg*po bid

Treatment of 

Physician’s 

Choice (TPC)

• gBRCAm mBC

• TNBC or HER2-negative, ER/PR positive

• ≤2 prior chemotherapy lines for mBC

• Previous treatment with anthracycline 

and taxane in either the (neo)adjuvant or 

metastatic setting

• Hormone receptor positive (HR+) 

disease progressed on ≥1 endocrine 

therapy, or not suitable

• If patients have received platinum therapy 

there should be:

• No evidence of progression during 

treatment in the advanced setting

• At least 12 months since (neo)adjuvant 

treatment and randomisation

• ECOG PS 0-1

• At least one lesion that can be assessed by 

RECIST v1.1

Randomise 2:1
n=3024

Stratification by:2

• Prior chemotherapy 

regimens for metastatic 

breast cancer 

• Hormonal receptor (HR) 

status

• Prior platinum therapy

Primary endpoint

• PFS (RECIST 1.1, 

Independent Review)

Secondary endpoints

• OS

• PFS2

• ORR

• PFS, PFS2 and OS based 

on Myriad gBRCAm status

• HRQoL (EORTC-QLQ-C30)

• Safety and tolerability

FSI May 2014:3

Global Study in 

19 countries and 

approximately 141 sites1



Primary endpoint: Olaparib treatment significantly improved PFS 

assessed by BICR compared to TPC1

Stratified log rank test, stratified by previous chemotherapy for mBC (yes/no) and HR+ versus TNBC

FAS; Maturity rate: 234/302=77%; 2 sided p value; figure adapted with permission1

Data cutoff: 9 December 2016

1. Robson et al. N Engl J Med. 2017; 377:523-533; 2. AZ data on file (2017)19

Median PFS was improved by 69% with 

olaparib treatment compared to 

standard of care chemotherapy2

Olaparib TPC

n 205 97

Events (%) 163 

(79.5%)

71 (73.2%)

Median (m) 7.0 4.2

HR=0.58 

95 % CI (0.43,0.80)

p=0.0009

PFS free at 6m(%) 54.1 32.9

PFS free at 12m

(%)

25.9 15.0
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Olaparib 300 mg bid (n=205)
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50% of patients in OlympiAD were HR+

*Patients may appear under more than one previous treatment modality 

Data cutoff: 9 December 2016

1. Robson et al. N Engl J Med. 2017; 377:523-533

Olaparib 

n=103

n (%)

TPC

n=49

n(%)

Number of prior chemotherapy lines

0

1

2

28 (27.2)

43 (41.7)

32 (31.1)

13 (26.5)

17 (34.7)

19 (38.8)

Received previous chemotherapy for

mBC
80 (77.7) 37 (75.5)

Received prior endocrine therapy*

Adjuvant/neoadjuvant

Metastatic

Total

71 (68.9)

66 (64.1)

97 (94.2)

36 (73.5)

28 (57.1)

45 (91.8)

Received prior platinum therapy for 

breast cancer
24 (23.3) 11 (22.4)

20

• Among patients with ER/PgR+ breast cancer, two olaparib patients (1.9%) and three TPC patients (6.1%) 

reported prior use of CDK4/6 inhibitors



Risk of progression was reduced in olaparib-treated patients with 

HR+ disease and TNBC compared to TPC1

The OlympiAD study was not powered to identify differences in treatment effect between subgroups, 

and any differences observed here are hypothesis-generating

Data Cutoff : 9 December 2016

1. Robson et al. N Engl J Med. 2017; 377:523-533, 2. Robson et al. J Clin Oncol 35, 2017 (presentation associated with 

abstr LBA4)

Patients with HR+ mBC2 Patients with TNBC2
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Number of patient’s at risk

Olaparib TPC

n 102 48

Events (%) 81 (79.4) 40 (83.3)

Median(m) 5.6 2.9

HR= 0.43

95% CI (0.29, 0.63)

Olaparib TPC

n 103 49

Events (%) 82 (79.6) 31 (63.3)

Median(m) 8.3 5.1

HR= 0.82

95% CI (0.55, 1.26)

Olaparib 300 mg bid (N=103)

Chemotherapy (N=49)

Olaparib 300 mg bid (N=102)

Chemotherapy (N=48)



Robson ME, Ann Oncol. 2019

Overall Population

OVERALL SURVIVAL



EMBRACA: Phase III study of talazoparib vs. TPC in patients with 

locally advanced or metastatic breast cancer

Litton J et al. N Engl J Med 2018; 379:753–763 

Study design

23

Primary endpoint:

• PFS (BICR)

Secondary endpoints include:

• ORR

• OS

• Safety and tolerability

• PK

Exploratory endpoint: 

• HRQoL

• Locally advanced breast cancer and/or 

metastatic disease appropriate for 

systemic single cytotoxic 

chemotherapy

• gBRCAm

• ECOG 0-2

• ≤3 prior lines of chemotherapy for 

locally advanced/metastatic disease 

• HER2-negative

• Prior platinum permitted if:

• In (neo-)adjuvant setting: 

disease-free interval of ≥6 

months after the last dose 

• In advanced setting: no objective 

disease progression while 

receiving platinum

• Previous treatment with a taxane, 

an anthracycline, or both, unless this 

treatment was contraindicated

Talazoparib

(n=287)

1 mg/day 21 day 

cycles po

Therapy of 

physician’s choice 

(TPC)

(n=144)

(capecitabine, 

eribulin, gemcitabine 

or vinorelbine)

Patients stratified 

according to:

• Number of prior 

chemotherapy 

regimens (0 vs. 

1,2,3)

• Triple negative status 

(HR+ vs. TNBC)

• History of CNS 

metastasis (y/n)

Randomise

2:1



56% of patients in EMBRACA were HR+

Eiermann W et al. Abstract 1070, presented at ASCO 2018

Talazoparib

(n=157)

Overall TPC

(n=84)

Number of prior chemotherapy lines

0

1

2

3

≥4

59 (37.6)

57 (36.3)

36 (22.9)

5 (3.2)

0 (0.0)

28 (33.3)

33 (39.3)

19 (22.6)

4 (4.8)

0 (0.0)

Number of prior cytotoxic chemotherapy 

for ABC, median (min, max)
1 (0,3) 1 (0,3)

Prior endocrine therapy

CDK4/6 inhibitors

mTOR inhibitor

142 (90.4)

16 (10.2)

20 (12.7)

70 (80.3)

6 (7.1)

13 (15.5)

Received prior platinum therapy for 

breast cancer
15 (9.6) 11 (13.1)

24



EMBRACA: PFS: Subgroup analysis

Litton J, et al. N Engl J Med 2018;379:753-63



HR+ HER2- mBC: Subgroup analysis of PFS shows benefit of PARPi

Eiermann W et al. Abstract 1070, presented at ASCO 201826

Talazoparib TPC

n 157 84

Events (%) 86 (54.8) 43 (51.2)

Median (m) 9.4 6.7

HR=0.47

95% CI (0.32, 0.71)

Number at risk (events/cumulative events)

Talazoparib 157 (0/0) 135 (16/16) 93 (24/40) 53 (19/59) 29 (10/69) 24 (3/72) 17 (5/77) 12 (2/79) 8 (3/82) 5 (3/85) 4 (0/85) 3 (0/85) 1 (0/85) 0 (1/86) 0 (0/86)

Overall PCT 84 (0/0) 47 (15/15) 24 (13/28) 12 (8/36) 3 (5/41) 2 (0/41) 0 (2/43) 0 (0/43) 0 (0/43) 0 (0/43) 0 (0/43) 0 (0/43) 0 (0/43) 0 (0/43) 0 (0/43)
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Litton JK et al. Annals of Oncology 2020  



28Dieras V et al, ESMO 2019

BROCADE 3: Phase III study in gBRCAm HER2- mBC



Dieras V et al, ESMO 2019



Dieras V et al, ESMO 2019



Domchek SM et al. Lancet Oncology 2020

HR+

1/13 PD 7.7%

3/13 SD 23%

9/13 PR 69%

TNBC

5/17 PD 29.4%

2/17 SD 11.7%

9/17 PR 53%

1/17 CR 6%



Questions for the treatment of gBRCAm HR+ mBC patients

How does gBRCAm status impact 

standard of care?

When should we be testing our 

HR+ patients?

How should we sequence PARP 

inhibitors with other drug classes?

With regards to CDK4/6i use?

Before or after chemotherapy?

At first opportunity or save for 

later?



Progression-free survival (PFS) of CDK4/6 
inhibitors in clinical trials 

Marra A and Curigliano G. npj Breast Cancer (2019) 

↑ OS ↑ OS

↑ OS



Militello AM et al. Frontiers in Oncology 2019

mutBRCA

1. increased ER activity

2. cell cycle arrest fails

wtBRCA

1. decreased ER activity

2. G1 cell cycle arrest



Militello AM et al. Frontiers in Oncology 2019

mutBRCA + ET + CDKi

1. ET inhibits the ER activity

2. CDKi restore G1 cell cycle arrest -> major activity of NHEJ 

-> genomic instability and cell death



Patients received letrozole plus palbociclib (42.4 

and 39.8%, respectively), fulvestrant plus 

palbociclib (32.9 and 30.7%), or other CDK4/6 

regimens (24.7 and 29.5%) across all lines. 

The gBRCAm group had a non-significant, shorter 

Time to first subsequent therapy or death (TFST) 

than gBRCAwt (stratified HR 1.24; 95% CI 0.96–

1.59). OS was significantly shorter in gBRCAm

than gBRCAwt patients (stratified HR 1.50; 95% CI 

1.06–2.14).

The results of this real-world study suggest 

that treatment outcomes with CDK4/6 

inhibitors may be poorer in patients with 

gBRCAm compared with gBRCAwt disease. 

McLaurin K, et al. Journal of Clinical Oncology 37, no. 15_suppl 
(May 20, 2019) 1563-1563 (ASCO Annual Meeting 2019)



Andrè F et al. ASCO 2020



Possible treatment options in BRCAm HR+ HER2- mBC

Cortesi L et al. Targeted Oncology 2021 



CONCLUSIONS

39

• The majority of BRCA are found in patients with HR+ disease vs. TNBC.

• About 40% of patients with ER low positive tumors are BRCA carriers.

• BRCA HR+ tumours have acknowledged distinct characteristics but 

conflicting results on outcomes with traditional therapies.

• Olaparib and Talazoparib improve PFS compared to TPC in the overall 

population of gBRCAm.

• There is a biological rationale for CDKi + ET in gBRCAm tumors but, at 

present, real-world data suggest that treatment outcomes with CDKi may 

be poorer in patients with gBRCAm. 

• BRCA genetic testing should be introduced in MBC regardless family 

history and tumor biology.
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