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BRCA1 and BRCA2
• BRCA 1 and 2 are proteins normally expressed in tissues → 

they help repair damaged DNA or destroy cells if DNA cannot 
be repaired

• If BRCA itself is damaged by a BRCA mutation → damaged 
DNA is not repaired properly → increased risk of developing 
cancer cells (mainly for loss of tumor suppressive function)

• BRCA1:
• Absolute risk breast cancer > 60%
• Absolute risk ovarian cancer  39-58%

• BRCA2
• Absolute risk breast cancer > 60%
• Absolute risk ovarian cancer  13-29 %

NCCN 2023



BRCA clinical implications



BRCA clinical implications: Achille's heel-> PARP inhibitors



PARP-inhibitors: mechanism of action (1)

DNA damage response pathways

Cortesi L et al Targeted Oncology 2021



PARP-inhibitors: mechanism of action (2)

Cortesi L et al Targeted Oncology 2021



PARP-inhibitors: mechanism of action (3)

Cortesi L et al Targeted Oncology 2021



PARP-inhibitors
OVARIAN CANCER:
• Olaparib:

• first line BRCAm maintenance/plus bevacizumab in HRD 
positive disease

• Beyond first line->  BRCAm maintenance platinum sensitive 
disease

• Niraparib:
• first line maintenance
• Beyond first line  -> maintenance platinum sensitive disease

• Rucaparib:
• Beyond first line  -> maintenance platinum sensitive disease

BREAST CANCER:
• Olaparib:

• Adjuvant treatment high risk BRCA muated breast cancer
• Metastatic BRCA mutated breast cancer

• Talazoparib:
• Metastatic BRCA mutated breast cancer



PARP inhibitors in ovarian cancer 



OLAPARIB 1° line ovarian cancer 



OLAPARIB 1° line ovarian cancer: PFS 



OLAPARIB 1° line ovarian cancer: OS 

DiSilvestro P et al J Clin Oncol 2022



OLAPARIB 1° line ovarian cancer  



OLAPARIB 1° line ovarian cancer: PFS  



OLAPARIB 1° line ovarian cancer: OS  



NIRAPARIB 1° line ovarian cancer 



NIRAPARIB 1° line ovarian cancer: PFS 

Gonzalez-Martin A Eur J Cancer 2023



OLAPARIB in relapsed ovarian cancer 



OLAPARIB in relapsed ovarian cancer:PFS 

Pujade-Lauraine Lancet Oncol 2017

Investigator assessment Blinded indipendent review



OLAPARIB in relapsed ovarian cancer: OS 

Poveda A ASCO 2020



NIRAPARIB in relapsed ovarian cancer 



NIRAPARIB in relapsed ovarian cancer: PFS 

Mirza New Engl J Med 2016



NIRAPARIB in relapsed ovarian cancer: OS 

SGO 2023



RUCAPARIB in relapsed ovarian cancer 



RUCAPARIB in relapsed ovarian cancer:PFS 

Treatment
Median PFS

(95% IC)
(Months)

HR
(95% IC )
P Value

Rucaparib
(N=375)

16,6
(13,4-22,9) 0,23

(0,16-0,34)
P<0,0001Placebo

(N=189)
5,4

(3,4-6,7)

gBRCAm HRD+ ITT

Treatment
Median PFS

(95% IC)
(Months)

HR
(95% IC )
P Value

Rucaparib
(N=375)

13,6
(10,9-16,2) 0,32

(0,24-0,42)
P<0,0001Placebo

(N=189)
5,4

(5,1-5,6)

Treatment
Median PFS

(95% IC)
(Months)

HR
(95% IC )
P Value

Rucaparib
(N=375)

10,8
(8,3-11,4) 0,36

(0,3-0,45)
P<0,0001Placebo

(N=189)
5,4

(5,3-5,5)

Coleman LR et al Lancet Oncol 2017



RUCAPARIB in relapsed ovarian cancer:OS 

ESGO 2022



PARP inhibitors in gBRCA mutated breast cancer

OLAPARIB: 
 - adjuvant setting -> OlympiA trial
 - metastatic setting -> OlympiAD trial
TALAZOPARIB:
 - metastatic setting -> EMBRACA trial
 



Tutt ANJ et al. N Engl J Med 2021;384:2394-405.

Olaparib in adjuvant breast cancer treatment

OlympiA trial design



Olaparib in adjuvant breast cancer treatment

Geyer. Ann Oncol. 2022;33:1250.



Olaparib in metastatic breast cancer treatment



Olaparib in metastatic breast cancer treatment

Robson M et al NEJM 2017; Robson M et al Ann Oncol 2019



Talazoparib in metastatic breast cancer treatment



Talazoparib in metastatic breast cancer treatment

Litton JK et al NEJM 2018; Litton JK et al Ann Oncol 2020



PARP inhibitors: main adverse events



PARP inhibitors: summary

Martorana F et al Cancer 2022
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