
Current and Future Role of PARP Inhibitors in 
Metastatic Triple-Negative Breast Cancer

Melinda Telli, M.D. 
Director, Breast Cancer Program

Stanford Cancer Institute
Associate Professor of Medicine

Stanford University School of Medicine



PARP Inhibitors

Murai J, Pommier Y. Classification of PARP Inhibitors Based on PARP Trapping and Catalytic Inhibition, and Rationale for Combinations with Topoisomerase I Inhibitors and Alkylating Agents. 
In: Curtin NJ, Sharma RA, eds. PARP Inhibitors for Cancer Therapy. New York: Springer International Publishing;2015:261-274.

§ Veliparib – Phase III data 

§ Niraparib
§ Olaparib - Approved 1/12/2018

§ Rucaparib
§ Talazoparib - Approved 10/16/2018

NCCN guidelines endorse germline 
BRCA1/2 mutation testing for all 
metastatic breast cancer patients
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Phase III OlympiAD Trial
Olaparib in gBRCA1/2 Mutant Advanced Breast Cancer

gBRCA1/2, HER2-negative, Metastatic Breast Cancer 
≤2 previous chemotherapy regimens

HR+ disease had to progress on at least 1 prior endocrine therapy

RANDOMIZED 2:1

MD Choice Chemotherapy*
n=99

Olaparib 300 mg BID 
n=205

*Capecitabine, eribulin, or vinorelbine

Primary endpoint: PFS (blinded central review)
Secondary endpoints: Safety, OS, ORR, and health-related QOL scores

Robson M, et al. NEJM. 2017

n=302

§ ~50% 
TNBC

§ 27-29% 
Prior 
platinum

§ Platinum 
resistant 
excluded



Median PFS: 7 months vs 4.2 months with standard 
therapy; HR=0.58 (95% CI, 0.43-0.80) P<0.001

Objective Response Rate
§ 59.9% Olaparib
§ 28.8% Chemotherapy

Phase III OlympiAD Trial
PFS with Olaparib Monotherapy

Robson M, et al. NEJM, 2017

Adverse 
Event Olaparib Standard

Therapy
Any 

Grade
Grade 
≥3

Any 
Grade

Grade 
≥3

Anemia 40% 16% 26% 4%
Neutropenia 27% 9% 50% 26%

Nausea 58% 0% 35% 1%
Vomiting 30% 0% 15% 1%
Fatigue 29% 3% 23% 1%

Headache 20% 1% 15% 2%



Robson, M et al. Ann Oncol, 2019

Phase III OlympiAD Trial
Final OS with Olaparib Monotherapy

All patients 1st line MBC



Phase III EMBRACA Trial
Talazoparib in gBRCA1/2 Mutant Advanced Breast Cancer

gBRCA1/2, HER2-negative, Locally Advanced or Metastatic breast cancer 
<3 previous chemotherapy regimens

No limit on number of prior endocrine therapies

Primary Endpoint: PFS (blinded central review)
Secondary Endpoints: OS, ORR, CBR24, Safety

Litton J, et al. NEJM, 2018

RANDOMIZED 2:1

MD Choice Chemotherapy**
n=144

Talazoparib 1 mg daily 
n=287

**Capecitabine, eribulin, vinorelbine, or 
gemcitabine

N=431

§ ~45% 
TNBC

§ 16-21% 
prior 
platinum

§ Platinum 
resistant 
excluded



Objective Response Rate
§ 62.6% Talazoparib
§ 27.2% TPC

Phase III EMBRACA Trial
PFS with Talazoparib Monotherapy

Litton JK, et al. NEJM, 2018

Median PFS: 8.6 months vs 5.6 months with standard therapy
HR=0.54 (95% CI, 0.41-0.71) P<0.001
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Adverse 
Event Talazoparib Standard

Therapy
Any 

Grade Grade ≥3 Any 
Grade Grade ≥3

Anemia 53% 39% 18% 5%
Neutropenia 35% 21% 43% 35%
Low platelets 27% 15% 7% 2%

Nausea 49% 0.3% 47% 2%
Vomiting 25% 2% 23% 2%
Fatigue 50% 2% 43% 3%

Headache 33% 2% 22% 1%
Alopecia 25% 0% 28% 0%



Phase III EMBRACA Trial
Final OS with Talazoparib Monotherapy

Litton JK, et al. Annals Oncol, 2020

Final Overall Survival 
§ 19.3 months Talazoparib
§ 19.5 months TPC
§ HR = 0.848; CI 0.67-1.07; p=0.17

*32.6% in TPC received subsequent PARPi



Phase III BROCADE 3 Trial
Carboplatin + Paclitaxel +/- Veliparib

Dieras V, et al. Lancet Oncol, 2020



Dieras V, et al. Lancet Oncol, 2020

Induction chemotherapy followed 
by maintenance PARPi may be 
superior to PARPi monotherapy



Dieras V, et al. Lancet Oncol, 2020



Joshua Gruber, MD, PhD

Cohort B mutations:

PALB2
CHEK2
ATM
NBN
BARD1
BRIP1
PTEN
MRE11
ATR
RAD50

RAD51C
RAD51D
FANCA
FANCC
FANCD2
FANCE
FANCF
FANCG
FANCL

COHORT B: HER2-Negative
Breast or Other Solid Tumor

Accrue 10 patients

Germline or somatic HR 
pathway gene mutation

No mutation in 
BRCA1 or BRCA2

Accrue 10 additional pts
if ≥ 2 responses in stage 1

Talazoparib Beyond BRCA (TBB)



Talazoparib 
Beyond BRCA
cohort B

Best Overall 
Responses
___________

All Patients

Joshua Gruber, MD, PhD
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TBCRC-048: Olaparib Expanded 

Eligible mutations:
Germline or Somatic
PALB2
CHEK2
ATM
NBN
BARD1
BRIP1
MRE11A
ATR
RAD50

Somatic
BRCA1
BRCA2

RAD51C
RAD51D
FANCA
FANCC
FANCD2
FANCE
FANCF
FANCM

HER2-Negative MBC
1st-4th line 

Germline or somatic HRR 
gene mutation

No germline mutation in 
BRCA1 or BRCA2

Olaparib 300mg po BID 
until progression

Tung N, et al J Clin Oncol 2020



Best Overall Responses: Cohort 1 (Germline)

Tung N, et al J Clin Oncol 2020



Best Overall Responses: Cohort 2 (Somatic)

Tung N, et al. J Clin Oncol 2020



TOPACIO: Niraparib + Pembrolizumab in mTNBC 

1. Huang J et al. Biochem Biophys Res Commun. 2015 Aug 7;463(4):551-6; 2. Jiao SP et al. Clin Cancer Res. 2017 Jul 15;23(14):3711-3720; 3. Sato H et al. Nat Commun. 2017 Nov 24;8(1):1751

• Potential Mechanism of Action
§ Unrepaired DNA damage resulting from 

niraparib treatment leads to the abnormal 
presence of DNA in the cytoplasm, 
activating Stimulator of Interferon Genes 
(STING) pathway

§ Activation of the STING pathway leads to 
increased expression and release of type 1 
interferons, subsequent induction of γ-
interferon, and intratumoral infiltration of 
effector T-cells

Preclinical studies demonstrated synergistic activity of PARPi + anti-PD-1, 
regardless of BRCA mutational status or PD-1 sensitivity 

IFNα/β
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T cells

IFNγ
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Nucleus
DNA damage
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NF-κB
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cytoplasmic

Shaveta Vinayak, MD, MS



§ 47 evaluable patients with mTNBC 
§ 1st-3rd line
§ Included patients with platinum 

resistant disease

§ ORR = 21%

Vinayak S, et al. JAMA Oncology 2019



Select PARP inhibitor & PD-1/PD-L1 Inhibitor Trials
Trial Phase Treatment Arms Inclusion Primary Outcomes

DORA
NCT03167619 II •Olaparib

•Olaparib/durvalumab

•TNBC 1st / 2nd line with 
CR/PR/SD after 4 cycles of 
platinum induction therapy

PFS

MEDIOLA
NCT02734004 I/II •Olaparib/durvalumab •HER2-, gBRCA+ 1st / 2nd line

•HER2-, mHRR+ 1st / 2nd line ORR/DCR

TOPACIO/
KEYNOTE-162
NCT02657889

II •Niraparib/pembrolizumab •TNBC, 1st – 3rd line ORR

JAVELIN PARP 
MEDLEY
NCT03330405

II •Talazoparib/avelumab •TNBC, 1st – 3rd line 
•HR+, DDR+, 1st – 3rd line ORR

KEYLYNK-009
NCT04191135 II/III •Olaparib/pembrolizumab

•GC/pembrolizumab

•TNBC 1st line with CR/PR/SD 
after 4-6 cycles of gem/carbo 
+ pembrolizumab

PFS/OS



Thank you


