
REVIEW 

Routine Genetic Testing of Germline Breast Cancer Susceptibility ─ 
Challenges and Opportunities 
Cornelia Leo1a, Kathrin Schwedler2, Rosaria Condorelli3, Nicole Bürki4, Jens Huober5, Khalil Zaman6, Christian Kurzeder4,

Marcus Vetter7b 

1 Interdisciplinary Breast Center, Kantonsspital Baden, Baden, Switzerland, 2 Breast Center, Lucerne Cantonal Hospital, Lucerne, Switzerland, 3 Faculty of 
Medical Oncology, Oncology Institute of Southern Switzerland (IOSI), Ente Ospedaliero Cantonale (EOC), Bellinzona, Switzerland , 4 Department of Gynecology 
and Obstetrics, University Hospital Basel (UHB), Basel, Switzerland, 5 Department of Gynecology and Obstetrics, Ulm University Hospital, Ulm, Germany, 
6 Department of Oncology, Center Hospitalier Universitaire Vaudois, Laussane, Switzerland, 7 Department of Hematology and Oncology, Cantonal Hospital 
Baselland, Liestal, Switzerland 

Keywords: Breast cancer, BRCA1, BRCA2, poly(ADP-ribose) polymerase inhibitor, PARP inhibitor 

https://doi.org/10.36000/HBT.OH.2023.17.117 

healthbook TIMES Oncology Hematology 
Vol. 17, Issue 3, 2023 

Information on germline BRCA (gBRCA) 1/2 pathogenic or likely pathogenic 
mutations has predictive value for response to platinating agents and 
poly(ADP-ribose) polymerase inhibitors (PARPi) and survival outcomes of 
breast cancer (BC) patients. In the OlympiA trial, the benefits of adjuvant 
olaparib for high-risk patients with human epidermal growth factor receptor 2 
(HER2)-negative BC and gBRCA mutations were demonstrated. These results 
highlight that, in addition to establishing BC risk, determining gBRCA1/2 
status has a broader role in treatment decision-making, particularly for BC 
patients who may benefit from PARPi. Notably, olaparib is the only PARPi 
currently approved in Switzerland for treating early high-risk BC patients with 
gBRCA1/2 mutations. 

Rates of germline genetic testing in people with and without cancer are 
suboptimal in Switzerland and worldwide. Nowadays, despite the favorable 
OlympiA results, testing criteria for BC remain mostly restricted to patients 
fulfilling certain high-risk criteria for being mutation carriers, and few studies 
describe BRCA testing in BC patients with characteristics excluded in the 
OlympiA trial. Many unsolved questions remain, such as the number of 
patients who could potentially benefit from PARPi, whether to use treatment 
decision as a testing criterion for screening, and whether universal genetic 
testing for all BC patients is warranted. 
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This review provides an overview of the rationale for targeting BRCA1/2. In 
addition, unmet needs and opportunities for testing BRCA1/2 status are 
discussed, and differences in the testing criteria in existing guidelines are 
summarized. 

PEER REVIEWED ARTICLE 

Introduction  
In Switzerland, approximately 6,300 women and 50 men are diagnosed 
with breast cancer (BC) every year.1 BC is a heterogeneous disease that 
can be divided into separate subtypes. The majority of BCs are human 
epidermal growth factor receptor 2 (HER2)-negative, and this subtype can 
be separated into hormone receptor (HR)-positive or triple-negative breast 
cancer (TNBC), which is rarer and accounts for approximately 10−15% of 
cases.2,3 Between 5% and 10% of HER2-negative patients harbor a germline 
mutation in one of the two breast cancer suppressor genes, BRCA1 or 
BRCA2.4 Among all BRCA1/2 mutation carriers, HER2-positivity is found 
in 10% for BRCA1-associated BC and 13% for BRCA2-associated BC.5,6 

BRCA1 and BRCA2 are located on chromosomes 17 and 13, respectively, 
and encode for proteins that repair DNA damage and ensure cell integrity.2 

Women with a germline BRCA1 or BRCA2 mutation (gBRCA1/2m) have 
a markedly increased risk of developing early-onset BC.7 The lifetime risk 
for women with a gBRCA1/2m caused by a BRCA1 or BRCA2 pathogenic 
variant is estimated to vary between 60‒85%.7‑11 Therefore, testing BRCA1 
and BRCA2 status in healthy individuals with a strong family burden plays 
an established predictive role in BC risk assessment.12 

Among individuals already diagnosed with BC, gBRCA1/2 testing follows 
similar rules. To increase the probability of detecting a gBRCA1/2 mutation, 
testing is performed selectively by applying criteria such as subtype of BC, 
family history and age. This approach, however, can result in a significant 
number of BC patients with gBRCA pathogenic variants being missed due to 
restrictive testing criteria in current guidelines.12 In addition to establishing 
risk, determining BRCA1/2 status has a broader role in treatment decision-
making. For example, detection of gBRCA1/2m in individuals already 
diagnosed with BC is clinically relevant to predict responsiveness to platinum-
based chemotherapy in the metastatic setting, as well as to inhibitors of 
poly(ADP-ribose) polymerase (PARP), owing to the ability of these 
interventions to inhibit DNA repair pathways in early and advanced breast 
cancers.13 Notably, among existing PARP inhibitors (PARPi), currently, only 
olaparib was assessed in a phase III clinical trial in early BC and is approved 
in Switzerland among other countries for treating early high-risk BC patients 
with gBRCA1/2m.14,15 
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This review provides a summary of existing unmet needs/challenges as well as 
opportunities and possible solutions in preventive, surveillance and treatment 
strategies for individuals with gBRCA mutations in Switzerland. 

Rationale for targeting    BRCA1/2  and opportunities for testing     
BRCA1/2  status  
BRCA1 and BRCA2 proteins are involved in various molecular processes 
related to DNA metabolism, including homologous recombination and 
mediation of the replication stress response.16 Somatic and germline 
BRCA1/2 mutations pose significant risks to genome integrity and markedly 
increase the risk of several cancers, particularly breast and ovarian cancer in 
women.2 Although gBRCA mutation carriers are more susceptible to BC, 
the same DNA repair defect increases tumor sensitivity to treatments relying 
on the induction of DNA damage, such as platinum-based chemotherapy 
and radiotherapy, as well as PARP inhibition.2 In particular, PARPi prevents 
DNA damage repair in cells harboring a deficiency in homologous 
recombination repair (HRR), including mutations in BRCA1/2.17 

Therefore, timely determination of gBRCA mutational status is critical to 
achieving an effective treatment strategy.18 Accordingly, there are two 
different rationales for gBRCA1/2 testing: (1) prevention testing in healthy 
individuals aiming to estimate their future risk of cancer and (2) predictive 
testing in individuals diagnosed with cancer to make treatment decisions. 
However, gBRCA1/2 testing also has implications for healthy family members 
of mutation carriers. 

BRCA mutations in BC have a different prevalence depending on the 
subtype, as determined by the estrogen receptor (ER), progesterone receptor 
(PR) and HER2. The status of these three biomarkers is routinely tested in 
clinical practice to classify breast tumors and determine potential treatment 
strategies. BCs can be classified into four main subtypes as luminal A-
like (ER-positive [PR-positive], HER2-negative and low proliferation [Ki 
67-negative]); luminal B-like (ER-positive [PR-positive], HER2-negative or 
HER2-negative or positive and high proliferation [Ki 67-positive]); 
HER2-over-expression (ER-negative [PR-negative] and HER2-positive); 
triple-negative (ER-negative [PR-negative] and HER2-negative).19,20 BRCA1 
mutations are often associated with TNBC, whereas BRCA2 mutations 
are more frequently associated with HR-positive tumors.21 Interestingly, 
in BC patients with BRCA2 mutations, ER expression does not predict 
superior survival, and limited benefit from endocrine therapies has been 
hypothesized.20 However, some data suggest that long-term survival 
for gBRCA2m patients with HR-positive/HER2-negative BC is worse than 
for patients without mutations.22,23 A recent real-world study reported that 
10% of HER2-negative metastatic breast cancers (mBC) have a germline 
mutation in BRCA1 and/or BRCA2.17 gBRCA mutations are also more 
frequent in younger HER2-negative individuals (aged ≤50 years at initial 
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breast cancer diagnosis) compared to older individuals (12.9% vs 5.4%, 
respectively),17 and in individuals with a strong family history of BC and/or 
ovarian cancer compared to those without (22.7% vs 6.6%).17 

BRCA1/2 testing is traditionally reserved for BC patients with a significantly 
high risk of being a carrier (about 10% of BC cases), e.g., younger age at 
diagnosis (<40–45 years), TNBC in individuals younger than 60 years or 
a specific family history of breast and/or ovarian cancer.24 Moreover, it is 
often restricted by guidelines and curtailed by sequencing costs.25 Despite 
an increasing trend in gBRCA testing in recent years due to advances in 
multigene panel testing and next-generation sequencing (NGS) techniques, 
some studies estimate that up to 50% of BC patients with gBRCA pathogenic 
variants could be missed due to restrictive recommendations for testing 
in current guidelines, i.e., BC patients that may benefit from newer risk-
reduction strategies remain untested.18,24 Moreover, identifying a pathogenic 
BRCA mutation in a woman already diagnosed with BC influences her 
treatment strategy and might decrease recurrence and prevent new primary 
tumors. A retrospective cohort study by Lynce et al. (2023) evaluated the 
Oncotype DX Breast Recurrence Score® (ODX RS) genomic test, a 21-gene 
prognostic and predictive assay.18,26 The authors noted that HR-positive, 
HER2-negative BC patients with a BRCA mutation have a higher score, 
meaning a higher risk of BC recurrence compared to those with gBRCA wild 
type. Notably, two-thirds of HR-positive, HER2-negative early BC patients 
in this study did not undergo genetic testing, including 351 patients with 
high ODX RS who may benefit from newer risk-reducing strategies.18 A 
cost-effectiveness study by Wu et al. (2022) reported that gBRCA testing 
for all patients with HER2-negative BC, including TNBC and HR-positive 
HER2-negative BC, intending to offer adjuvant PARPi to high-risk patients 
with a pathogenic variant in BRCA1 or BRCA2, is cost-effective and has a 
clinical benefit.27 

Overview of PARP inhibition in BC       
PARP polymerases are a family of related enzymes that share the ability 
to catalyze the transfer of ADP-ribose to target proteins.28 PARP1 and 
PARP2 are enzymes activated by DNA damage and play a key role in DNA 
repair pathways. PARP inhibition leads to stalled DNA replication forks 
and the accumulation of single-strand breaks (SSBs).28 Consequently, in 
BRCA-mutated cells, since the capacity for HRR has been lost, cytotoxic 
double-strand breaks (DSB) accumulate, leading to genomic instability and 
cell death,28,29 a phenomenon referred to as synthetic lethality. 

Three PARP inhibitors, olaparib, niraparib and rucaparib have been approved 
by the European Medicines Agency (EMA) to treat high-grade ovarian, 
fallopian tube or primary peritoneal cancers in women with BRCA 
mutations.30 In addition, olaparib is approved by the EMA and Swissmedic 
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for various other indications, including early-stage BC with gBRCA 
mutation, HER2-negative mBC with gBRCA mutation, adenocarcinoma 
of the pancreas, ovarian cancer and prostate cancer.14,31 A fourth PARPi, 
talazoparib, is also approved by the EMA as monotherapy for the treatment 
of adult patients with gBRCA1/2 mutations who have HER2-negative, 
locally advanced or metastatic BC previously treated with an anthracycline 
and/or a taxane. However, olaparib is the only PARP inhibitor available to 
treat early BC.14 Olaparib monotherapy is approved by Swissmedic as an 
adjuvant treatment in adult patients with gBRCA-mutated HER2-negative, 
early high-risk breast carcinoma who have been previously treated with 
neoadjuvant or adjuvant chemotherapy, as well as to treat patients with 
HER2-negative mBC with a gBRCA mutation who have been previously 
treated with an anthracycline and a taxane (unless contraindicated) in either 
a neoadjuvant, adjuvant or metastatic setting.14 Notably, patients with HR-
positive BC should have shown progression with appropriate prior endocrine 
therapy or be considered unsuitable for endocrine treatment.14 

Table 1  summarizes the phase III clinical trials with PARPi in 
gBRCA-mutated BC. OlympiA (NCT02032823) is a randomized, double-
blind, parallel-group, placebo-controlled, multicenter, phase III study 
comparing olaparib to placebo in patients who completed locoregional 
treatment, radiotherapy when indicated and neoadjuvant or adjuvant 
chemotherapy.15 It is the only phase III trial evaluating PARPi in early 
gBRCA-mutated BC that is completed and shows better invasive disease-
free survival (iDFS), distant relapse-free survival (DRFS) and overall survival 
(OS) in the overall study population following one-year olaparib treatment 
compared to placebo.15 At a median follow-up of four years, results from 
a second prespecified event-driven interim analysis showed that olaparib 
significantly improved OS with a 32% reduction in risk of death compared 
to placebo (HR: 0.68 [98.5% CI: 0.47−0.97]; p=0.009), yielding a 3.8% 
absolute improvement.32,33 Four-year OS was 89.8% in the olaparib group 
and 86.4% in the placebo group (3.4% absolute improvement [95% CI: -0.1% 
to 6.8%]) (Figure 1 ). Four-year iDFS demonstrated a 7.3% improvement in 
the olaparib group compared with the placebo group (Figure 2 ). Following 
the results from OlympiA, several questions were raised, including how to 
incorporate PARPi into the standard management of early-stage BC and 
other future directives for PARPi in BC treatment and prevention. OlympiA 
results are practice-changing since they highlight the importance of broader 
genetic testing, i.e., the results underscore how olaparib should be offered to 
early BC patients meeting the entry criteria for the study (Figure 3 ).15,32 

Real-world data reported by Andersen et al. (2023) also provides evidence 
for broadening BRCA testing to HER2-negative early BC patients.34 This 
cohort study examined patient characteristics, treatment patterns and OS by 
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Figure 1. Four-year overall survival (OS) of adjuvant olaparib in patients with gBRCA1/2 pathogenic variants and high-
risk early breast cancer (OlympiA).32,33 Adapted from Tutt et al. 202232 and Geyer et al. 2022.33 

OS was defined as the time from the date of randomization until death due to any cause; the p-value for the boundary for significance 
in this prespecified event-driven interim analysis was <0.015. 

Figure 2. Four-year invasive disease-free survival (iDFS) of adjuvant olaparib in patients with gBRCA1/2 pathogenic 
variants and high-risk early breast cancer (OlympiA).32,33 Adapted from Tutt et al. 202232 and Geyer et al. 2022.33 

IDFS was defined as the time from randomization until the date of one of the following events: ipsilateral invasive breast tumor, 
locoregional invasive disease, distant recurrence, contralateral invasive breast cancer, second primary invasive cancer, or death from any 
cause. Data for patients without a documented event of invasive disease or death were censored at the date they were last known to be 
disease-free. 

gBRCA status among 19,258 women with HER2-negative early BC in a U.S. 
community oncology setting.34 Among the 7.5% with a documented gBRCA 
test result, 10% were identified with gBRCA mutations.34 

Routine Genetic Testing of Germline Breast Cancer Susceptibility ─ Challenges and Opportunities

healthbook TIMES Oncology Hematology 6

https://onco-hema.healthbooktimes.org/article/89275-routine-genetic-testing-of-germline-breast-cancer-susceptibility-challenges-and-opportunities/attachment/184818.png
https://onco-hema.healthbooktimes.org/article/89275-routine-genetic-testing-of-germline-breast-cancer-susceptibility-challenges-and-opportunities/attachment/184819.png


Figure 3. OlympiA trial study design and inclusion criteria.15 

Guidelines and recommendations for g    BRCA1/2  testing and   
treatment – the status quo      
Traditionally, genetic testing for gBRCA1/2 was performed as a preventative 
measure using defined clinical criteria that maximized the probability of 
finding a disease-causing variant.35 More recently, therapeutic indications 
for testing gBRCA1/2 mutations in hereditary breast and ovarian cancer 
(HBOC)-associated tumors have emerged, leading to a lower threshold and 
evolved clinical criteria for testing. In addition to a strong family history 
suggestive of gBRCA1/2 mutation, BC patients at an unusually young age 
or with TNBC are also considered. Moreover, NGS has revealed additional 
causative genes of HBOC syndrome with varying degrees of risk.35 However, 
due to the high costs and capacity issues of testing as well as other potential 
factors (e.g., hereditary impact, emotional impact, etc.), recommendations on 
testing for gBRCA1/2 status in guidelines remain primarily restricted to BC 
patients having a significant risk of being a carrier.12,36,37 It is important to 
note that only 37% of BRCA1/2 carriers actually have a family history of 
cancer to qualify for predictive BRCA testing (Figure 4 ).24 Based on the 
OlympiA trial outcomes, any newly diagnosed BC patient who meets the 
trial’s eligibility criteria should be offered germline testing to identify those 
who might benefit from olaparib.38 Many international, national and local 
guidelines for genetic testing for HBOC syndrome are available.36,37,39‑48 

Significant inter-guideline heterogeneity in relation to thresholds for genetic 
testing and treatment recommendations exists. For example, despite positive 
outcomes with olaparib in the OlympiA trial, only five guidelines recommend 
genetic testing today to help decision-making for targeted therapy with 
PARPi agents in HER2-negative BC (Table 2 ). Moreover, only three of 
these guidelines recommend testing criteria for both predisposition of genetic 
disease and therapy decision (Table 2 ). 
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Figure 4. Sensitivity of criteria to identify BRCA1/2 carriers (adapted from Grindedal et al.).24 

^Fulfilled according to criteria for testing. 
*Fulfilling NBCG criteria for predictive testing before index person contracted BC. 
ASCO, American Society of Clinical Oncology; BC, breast cancer; NBCG, Norwegian BC Group; NCCN, The National 
Comprehensive Cancer Network; TNBC, triple negative BC. 

The European Society for Medical Oncology (ESMO) 2020 guidelines 
acknowledge that family history-based testing misses about half of HBOC 
syndrome gene carriers.36 Moreover, ESMO encourages the development 
of strategies to identify high-risk HBOC individuals.36,37 Some healthcare 
professionals (HCPs) submit tumor tissue from BCs for assessment of 
somatic mutations of BRCA2 by NGS. However, this strategy can also 
miss some patients with gBRCA1/2 mutations. Notably, the use of PARPi, 
based on results from the OlympiA study, is only indicated if a gBRCA1/2 
mutation is detected. The concept of testing for guiding therapy is different 
from genetic counseling for predisposition to breast, ovarian, pancreatic and 
prostate cancer. A Swiss guideline is in place; however, this guideline cannot 
be used to evaluate testing for therapy decisions.41 There is currently a 
clear unmet need for international alignment on genetic testing to optimize 
outcomes for all BC patients. 

Current challenges (and possible solutions) in defining high-risk         
in early BC    
Different definitions of ‘high-risk’ for recurrence have been used in pivotal 
BC clinical studies.15,49 Today, we have to use the inclusion criteria in 
the OlympiA trial for testing patients for BRCA1/2 mutation and adjuvant 
olaparib treatment, i.e., testing is reserved for HER2-negative TNBC or HR-
positive individuals with completed breast and axilla surgery, and those who 
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complete at least six cycles of neoadjuvant or adjuvant chemotherapy.15 Also, 
participants in the OlympiA study had axillary lymph node dissection to 
define the number of positive lymph nodes; however, this surgical procedure 
is no longer standard practice. Current guidelines for BRCA1/2 testing of BC 
patients are mainly focused on detecting genetic predisposition and not to 
guide therapy. Swiss guidelines from the Network for Cancer Predisposition 
Testing and Counseling (CPTC) of the Swiss Group for Clinical Cancer 
Research (SAKK) recommend testing based on criteria for genetic 
predisposition alone.41 Using the same testing criteria, a Norwegian study 
highlights that many BRCA1/2 carriers with a pathogenic mutation can be 
missed when testing for predisposition of genetic disease without considering 
treatment decision (Figure 5 ).24 This study highlights that more than 50% of 
BRCA1/2 carriers with a pathogenic mutation from a Norwegian cohort did 
not qualify for testing based on criteria for predisposition of genetic disease 
(Figure 5 ).24 In contrast, the 2021 St. Gallen International Consensus 
Guidelines recommend testing to target therapy with PARPi.42 However, the 
more recent 2023 St. Gallen International Consensus Guidelines update for 
the treatment of primary BC discussed the impact of genetics on adjuvant 
therapy, but a consensus was not reached for universal genetic testing for 
all BC patients.50 Identifying patients eligible for therapeutic testing beyond 
hereditary risk assessment criteria is needed.24 Moreover, the National 
Comprehensive Cancer Network (NCCN) U.S. guidelines recommend, in 
accordance with the eligibility criteria of the OlympiA trial, adjuvant PARPi 
therapy for all TNBC patients with non-pathological CR (pCR) and 
pathological tumor or node staging ≥pT2 or ≥pN1, respectively, and for all 
HR-positive BC patients with non-pCR and CPS+EG (pre-treatment clinical 
[CS] and post-treatment pathological stage [PS], ER status [E] and grade 
[G]) score ≥3 and positive BC with upfront surgery and ≥pN4.51 

Achieving insurance coverage for genetic testing also remains challenging, 
and obligatory testing for therapy versus for predisposition is an argument 
relevant for health insurance companies. Health insurance guidelines may 
not meaningfully differentiate between patients with cancer who are likely 
to benefit from germline cancer genetic testing and those who will not.52 

Some health insurers might reject reimbursement requests for genetic testing 
because they do not consider treatment to be associated with testing intent. 
A recent study reported that while payers define high risk based on the 
OlympiA trial definition (i.e., clinical and pathologic stage, lymph node 
involvement, tumor grade and size and ER status), healthcare providers adopt 
a broader definition to include genomic risk scores.22 Additional challenges 
that may impact universal genetic testing include the provider’s knowledge 
and comfort with guidelines, testing and timing of gBRCA tests in relation 
to first-line treatment (i.e., especially for HR-positive patients).53 Real-world 
evidence highlights that germline testing is underutilized and offered to 
fewer than half of patients with BC who meet the criteria for testing.54‑59 
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Figure 5. Proportion of Norwegian patients with a pathogenic mutation in BRCA1/2 (N=42) qualifying vs. not 
qualifying for predictive testing* by age at diagnosis. 

Adapted from Norwegian guidelines published by Grindedal EM, et al. 2017.24 

*Notably, carriers were scored according to Norwegian guidelines for predisposition of genetic disease without considering treatment 
decision. 

There is an urgent clinical need to clearly identify women whose tumors 
harbor deleterious BRCA mutations early in their cancer treatment journey 
to maximize the number of women afforded the opportunity to benefit from 
a PARPi upon completion of (neo)adjuvant chemotherapy. Therefore, testing 
should be considered by the whole multidisciplinary team and initiated 
rapidly. Moreover, not testing or providing the best treatment for high-risk 
patients in a curable setting is an ethical issue that requires further discussion. 

Systemic bottlenecks such as the limited capacity of genetic counselors (in 
some countries) and the creation of improved workflows are inherent 
problems.60 Improving current rates of genetic counseling/testing remains a 
significant challenge.24,59,61‑63 Further studies are required to determine how 
many patients that should be tested are missed. Educating Swiss oncologists 
and gynecologists about the implications of genetic testing (e.g., Swiss Group 
for Clinical Cancer Research [SAKK] courses) might help to speed up 
counseling referral and targeted treatment in Switzerland. Variations in 
genetic testing exist among racial and ethnic groups.64 Historically, carriers 
of pathogenetic variants among specific ethnic groups have been subject to 
different forms and degrees of genetic discrimination, and many individuals 
at risk have forgone BRCA testing to avoid potential discrimination.65 

Although there are no quick solutions and profound cultural, legal and 
regulatory changes are required to create understanding and acceptance of all 
differences, changes by the scientific and medical community, together with 
patients and the public, can help tackle the issue of genetic discrimination in 
genetic testing.65 
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Conclusions and future outlook     
Access to genetic counselling, testing and PARPi treatment must be 
guaranteed for all patients who fulfil the OlympiA inclusion criteria. Notably, 
the definition of ‘high risk’ used in the OlympiA trial is not exhaustive. 
And especially the required number of involved lymph nodes for the HR-
positive/HER2-negative population within OlympiA are not in line anymore 
with the changed threshold for sentinel lymph node biopsy. Indeed, many 
patients would require axillary lymph node dissection for a treatment decision 
despite it not being helpful as a surgical treatment. Therefore, in addition 
to the OlympiA study entry criteria, individual decisions within the 
interdisciplinary team are needed. Adequate genetic testing, as well as training 
and qualifications for multidisciplinary team members, are crucial for the 
success of the BC patient care journey. 
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Table 1. Summary of phase 3 trials evaluating PARP inhibitors in breast cancer patients with gBRCA mutations 

PARPi PARPi Clinical Trial Clinical Trial 
(ClinicalTrial.gov (ClinicalTrial.gov 
no.) no.) 

Design Design Setting Setting Patient Patient 
population population 

Primary Primary 
outcome outcome 
measure measure 

Total Total 
patients patients 
(n) (n) 

IntervInterv

Olaparib OlympiAD 
(NCT02000622)66 

Olaparib vs PCT 
(double-blind RCT) 

Advanced/
Metastatic 

Advanced/
Metastatic 
gBRCA HER2-, 
≤2 prior lines 

Investigator-
assessed PFS 

302 Olaparib 
(n=205), PCT 
(n=97) 

OlympiA 
(NCT02032823)15 

Olaparib vs placebo 
(double-blind RCT) 

Adjuvant Early-stage 
gBRCA HER2-, 
post-
completion 
SoC adjuvant 
therapy 

IDFS 1836 Olaparib 
(n=921), 
placebo 
(n=915) 

PARTNER 
(NCT03150576) 

C+P+Olaparib 
(open-label, single-
arm) 

Neoadjuvant TNBC and/or 
gBRCA 

pCR rates at 
surgery after 
neoadjuvant 
chemotherapy 
+/- olaparib 

Recruiting (no results a

LUCY 
(NCT03286842)67 

Olaparib (open-
label, single arm) 

Metastatic Metastatic, 
gBRCA HER2-, 
≤2 prior lines 

Investigator-
assessed PFS 
in a real-world 
setting 
(interim 
analysis after 
160 PFS 
events) 

252 Olaparib 
(n=252) 

Talazoparib EMBRACA 
(NCT01945775)68 

Talazoparib vs PCT 
(double-blind, RCT) 

Advanced/
Metastatic 

Advanced/
Metastatic 
gBRCA, ≤3 

prior lines 

Investigator-
assessed PFS 

431 Talazoparib 
group 
(n=287), PCT 
(capecitabine, 
eribulin, 
gemcitabine, 
or 
vinorelbine
group 
(n=144) 
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PPARPi ARPi Clinical TClinical Trial rial 
((ClinicalTClinicalTrial.gorial.gov v 
no.) no.) 

Design Design Setting Setting PPatient atient 
population population 

Primary Primary 
outcome outcome 
measure measure 

TTotal otal 
patients patients 
(n) (n) 

IntervInterv

Niraparib BRAVO 
(NCT01905592)69 

Niraparib vs PCT 
(double-blind RCT) 

Advanced/
Metastatic 

Advanced/
Metastatic 
gBRCA HER2-, 
≤2 prior lines 

Investigator-
assessed PFS 

206 ITT Nir
(n=141), PCT 
(n=74) 

ZEST 
(NCT04915755) 

Niraparib vs 
placebo (double-
blind RCT) 

Stage I to III 
(Early to 
Advanced) 

BRCA-mutated 
HER2- 
(independent 
of hormone 
receptor 
status, 
including 
hormone 
receptor-
positive and 
TNBC); and 
BRCA-wildtype 
TNBC 

DFS Recruiting (no results a

Veliparib BROCADE 3 
(NCT02163694) 

C+P+V vs C+P+ 
placebo (double-
blind RCT) 

Advanced/
Metastatic 

Metastatic 
gBRCA HER2-, 
0─2 prior lines 

Investigator-
assessed PFS 
per RECIST (v 
1.1) 

509 ITT Veliparib 
group 
(n=337), 
placebo 
group 
(n=172) 

BrighTNess 
(NCT02032277)70,

71 

PCV vs PC+placebo 
vs 
P+placebo+placebo; 
plus AC (double-
blind, RCT) 

Neoadjuvant Neoadjuvant 
TNBC gBRCA 

pCR in breast 
and lymph 
nodes 

634 PCV (n=316), 
PC (n=160) 
and P 
(n=158) 
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PPARPi ARPi Clinical TClinical Trial rial 
((ClinicalTClinicalTrial.gorial.gov v 
no.) no.) 

Design Design Setting Setting PPatient atient 
population population 

Primary Primary 
outcome outcome 
measure measure 

TTotal otal 
patients patients 
(n) (n) 

IntervInterv

AC, doxorubicin+cyclophosphamide; BRCA, breast cancer susceptibility gene; C, carboplatin; CI, confidence interval; DFS, disease-free survival; EFS, event-
free survival; gBRCA, germline BRCA; HER2, human epidermal growth factor receptor 2; HER2-, HER2-negative; HR, hazard ratio; IDFS, invasive disease-
free survival; ITT, intent-to-treat; P, paclitaxel; pCR, pathological complete response; PCT, physician’s choice chemotherapy; PFS, progression-free survival; 
RCT, randomized controlled trial; RECIST, Response Evaluation Criteria in Solid Tumors; SoC, standard of care; TNBC, triple-negative breast cancer; v, 
version. 
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Table 2. Guidelines including testing criteria for genetic predisposition (TGD) with recommendations for PARPi therapy, and with or 
without testing criteria for treatment decision (TTD) in patients with breast cancer. 

Country/Country/
region: region: 
Guidelines, Guidelines, 
year year 

Includes Includes 
both both 
TGD TGD 
and and 
TDD TDD 
testing testing 
criteria criteria 

Testing criteria Testing criteria PARPi PARPi 
recommendation recommendation 

PARPi indication PARPi indication 

Europe Europe 

Italy: ISS, 
202240 

Yes Olaparib and 
talazoparib 

Olaparib and Talazoparib as monotherapy in locally 
advanced or mBC, HER2-negative, HR-negative 
gBRCA PV carriers previously treated with 
anthracycline and taxane and with platinum in the 
(neo)adjuvant or metastatic setting, unless they had 
been ineligible for these treatments 

France: 
FSPPM, 
202143 

Yes Olaparib or 
talazoparib 

In HER2-negative mBC as an alternative to first-to-
third-line CT for women with gBRCA mutations 

United 
Kingdom: 
NICE, 
201944‒46 

No Olaparib NICE 2023 UPDATE46: adjuvant olaparib (alone or 
with ET), within its MA, for HER2-negative high-risk 
early BC that has been treated with (neo)adjuvant or 
adjuvant CT in adults with gBRCA1/2 mutations 

United States United States 

ASCO, 
2020 and 
2021 
update47,

48 

No Olaparib or 
talazoparib; 
olaparib is 
recommended 
after completion 
of (neo)adjuvant 
CT and local 
treatment, 
including 
radiation 

NCCN, 
202212 

Yes Olaparib Adjuvant olaparib for patients meeting the OlympiA 
trial criteria15 

• TGD: Newly 

diagnosed BC 

and high 

likelihood (i.e., 

≥10%) of 

BRCA PV 

• TTD: For 

targeted 

therapy with 

PARPi agents 

in 

HER2-negative 

mBC 

• TGD: Personal 

or family 

history 

suggestive of 

high or 

moderate 

likelihood of 

BRCAm 

• TTD: For 

targeted 

therapy with 

PARPi agents, 

regardless of 

moderate or 

high likelihood 

of BRCAm 

criteria 

• TGD: Personal 

or family 

history (at 

least a 10% 

probability of 

BRCAm 

detection, e.g., 

<50 years with 

TNBC) 

• TGD: Personal 

or family 

history 

suggestive of 

genetic cancer 

susceptibility 

• ASCO 2021 update48: olaparib for early-stage, 

HER2-negative BC, high risk of recurrence, gBRCA1/2 

mutation 

• ASCO 202047: PARP inhibitors (olaparib and 

talazoparib) are preferable to non-platinum single-

agent CT for the treatment of advanced BC in BRCA1/2 

mutation carriers 

• TGD: Family 

history or 

personal 

history with 

specific 
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CountryCountry//
region: region: 
Guidelines, Guidelines, 
yyear ear 

Includes Includes 
both both 
TTGD GD 
and and 
TDD TDD 
testing testing 
criteria criteria 

TTesting criteria esting criteria PPARPi ARPi 
recommendation recommendation 

PPARPi indication ARPi indication 

ASCO, Americal Society of Clinical Oncology; BC, breast cancer; BRCA, breast cancer susceptibility gene; BRCA1/2, BRCA gene 1 and 2; gBRCA, germline 
BRCA; CT, chemotherapy; ET, endocrine therapy; FSPPM, French Society of Predictive and Personalised Medicine; HER2, human epidermal growth receptor 
2; HR, hormone receptor; ISS, Italian Scientific Societies; MA, marketing authorization; mBC, metastatic BC; NICE, National Institute of Health and Care 
Excellence; PARPi, poly ADP ribose polymerase inhibitor; PV, pathogenic variant; TNBC, triple-negative breast cancer; TGD, testing for predisposition of 
genetic disease; TTD, testing for therapy decision. 

features (e.g., 

≤50 years, 

TNBC, etc.) 

• TTD: For 

targeted 

therapy with 

PARPi in 

HER2-negative 

BC 
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more information. 
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