
Brazilian Journal of Oncology | VOL 19:e-20230400 | January-December 2023 | http://www.brazilianjournalofoncology.com.br1

Brazilian Journal of Oncology

PARP inhibitors as first-line maintenance therapy in 
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Inibidores de PARP como terapia de manutenção de primeira linha no câncer de 
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To report consensus recommendations on the current role of poly(ADP-ribose) polymerase 
(PARP) inhibitors in the front-line management of patients with epithelial ovarian cancer 
(EOC) in the healthcare setting of Brazil. The expert panel convened in March 2021 and 
comprised 20 medical oncologists focus on gynecological oncology. The panel answered 
anonymously and based on scientific evidence a total of 67 questions. The panel reached 
consensus (at least 75% of votes for the same recommendation) or majority vote (50% to 
74.9%) for the majority of questions that addressed: (1) who and when to test for BRCA 
mutations or homologous recombination deficiency (2) what test should be used; (3) when 
should maintenance PARP inhibitor therapy be indicated; (4) which PARP inhibitor should 
be used; (5) when should bevacizumab be combined; and (6) toxicity management. The 
current recommendations may help Brazilian practitioners to improve the use of PARP 
inhibitors in front-line management of EOC.
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Relatar recomendações consensuais sobre o papel atual dos inibidores da poli(ADP-
ribose) polimerase (PARP) no tratamento de primeira linha de pacientes com câncer 
epitelial de ovário (CEO) no ambiente de saúde do Brasil. O painel de especialistas foi 
convocado em março de 2021 e composto por 20 médicos oncologistas com foco em 
oncologia ginecológica. O painel respondeu anonimamente e com base em evidências 
científicas a um total de 67 perguntas. O painel chegou a consenso (pelo menos 75% dos 
votos para a mesma recomendação) ou maioria de votos (50% a 74,9%) para a maioria 
das questões que abordaram: (1) quem e quando testar mutações BRCA ou deficiência 
de recombinação homóloga; (2) qual teste deve ser usado; (3) quando deve ser indicada a 
terapia de manutenção com inibidores de PARP; (4) qual inibidor de PARP deve ser usado; 
(5) quando o bevacizumabe deve ser combinado; e (6) gerenciamento de toxicidade. 
As recomendações atuais podem ajudar os médicos brasileiros a melhorar o uso de 
inibidores de PARP na linha de frente do manejo de CEO.

RESUMO

Descritores: Carcinoma; Epitelial ovariano; Inibidores de poli(ADP-ribose) polimerase; Consenso.

INTRODUCTION
Poly(ADP-ribose) polymerase (PARP) inhibitors 

represent a major step forward in the treatment 
of various types of solid tumors characterized by 
specific defects in DNA repair mechanisms, such as 
deleterious BRCA1 and BRCA2 mutations and other 
types of homologous-recombination deficiency 
(HRD).[1,2] Foremost among the recent advances 
in precision oncology has been the use of PARP 
inhibitors in the front-line setting of advanced, high-
grade serous and endometrioid epithelial ovarian 
cancer (EOC). Since EOC is the most common cause 
of gynecological cancer death in many countries,[3] 
and because nearly 65% of all EOCs are high-grade 
serous adenocarcinomas, the latter are not only the 
most common but also the deadliest form of ovarian 
cancer.[4,5] In EOC, germline alterations in BRCA1 and 
BRCA2 are identified in up to 15% of patients, and 
somatic mutations are found in an additional 8%.[6,7] 
More broadly, up to 50% of EOCs exhibit some form 
of HRD that leads to defects in DNA repair.[8]

Following the positive results observed in the 
platinum-sensitive recurrent disease, recent phase 
3 trials have investigated different PARP inhibitors 
in the front-line setting as maintenance for patients 
with advanced EOC and germline or somatic 
BRCA1 or BRCA2 mutations, with the evaluation of 
homologous recombination deficiency (HRD), using 
the myChoice® test (Myriad Genetics).[9-12] In these 
trials, niraparib, olaparib alone or in combination 
with bevacizumab, or veliparib were administered 
in different designs, but all trials had in common a 
maintenance period with the PARP inhibitor after 
front-line, platinum-based chemotherapy in patients 
with partial or complete clinical response. In all 
cases, there were benefits in terms of progression-
free survival, despite the use of different PARP 
inhibitors, and notwithstanding differences in design 
and patient eligibility in these trials. Moreover, PARP 
inhibitors display both shared and distinct toxicity, 

and their use may entail substantial added costs. 
For all these reasons, the practicing oncologist 
needs to make several decisions when facing a 
newly-diagnosed patient with EOC. To address these 
decisions in the healthcare setting of Brazil, a panel 
of experts was convened to obtain a consensus 
on recommendations regarding the role of PARP 
inhibitors in the front-line management of EOC. 

MATERIAL AND METHODS
The expert panel was composed of 20 medical 

oncologists from Brazil with a professional focus on 
gynecological oncology, especially ovarian cancer. 
The panel was organized by a committee composed 
of four of the current authors (AC, DXA, FCM, and 
GZDM), who created the multiple-choice questions 
addressed by the panel and coordinated its conduct. 
The questions aimed to elicit recommendations on 
salient issues that pertain to the use of PARP inhibitors 
only in the front-line management of patients with 
high-grade EOC. The use of PARP inhibitors in other 
scenarios, as maintenance after platinum sensitive or 
for patients with platinum-resistant disease were not 
included in this consensus. The two PARP inhibitors 
approved in Brazil as of March 2021 (niraparib[11] and 
olaparib[9,12]), as well as veliparib,[10] were considered 
by the expert panel. Bevacizumab was approved in 
Brazil only in private practice (around 25% of health 
care system) and not in public health system. Also, 
in Brazil HRD testing is not covered by insurance nor 
in private or public health system. In addition, some 
questions focused on other issues related to the 
front-line management of these patients, namely the 
choice of chemotherapy and the use of bevacizumab 
in combination with PARP inhibitors. To provide their 
recommendations, panel members received the 
questions 15 days before the meeting that took place 
by teleconference (due to the ongoing coronavirus 
pandemic) in March 2021 and were presented with 
67 questions, for whose answers they were expected 
to consider the published scientific evidence and 
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their individual experience in clinical practice. Voting 
anonymously took place using an online system that 
also allowed tabulation of results after the end of the 
voting period for each question. 

Results for each of the 67 questions addressed by 
the panel were analyzed descriptively and grouped 
– according to clinical setting or issue – in a manner 
that eventually allowed for 35 recommendations 
related to those settings or issues. The 67 questions 
are provided in the supplementary materials. As a 
general rule, those questions covered the following 
sets of issues: (1) which patients should be tested, 
and when; (2) what test should be used; (3) when 
should maintenance PARP inhibitor therapy be 
indicated; (4) what agent should be used; (5) when 
should bevacizumab be combined; and (6) what 
toxicity should be expected and how should it be 
managed. For each question, if at least 75% of the 
voting panel members selected a particular answer, 
a consensus was considered to be present. If 
between 50.0% and 74.9% of the voting members 
selected a particular answer, this was considered 
as majority vote, but no consensus. When not even 
majority vote was present, the recommendation was 
still provided, in this case under the rubric of “no 
consensus”, which indicates that even if there was 
a predominant answer, it did not reach 50.0% of the 
votes. For each question, a response option “abstain” 
was to be chosen when a member felt impeded to 
provide a qualified response for any reason.

The panel was made possible by educational 
grants from GlaxoSmithKline and AstraZeneca. 
These financial sponsors did not influence the 
creation of the questions, the panel conduct, or the 
writing of the article, all of which rested under the 
entire responsibility of the authors.

PANEL RECOMMENDATIONS

1. Which patients should be tested for BRCA mutation, 
and when

Recommendation 1: histologies

There is no consensus on which histology should 
be tested for BRCA mutations.

Recommendation 2: when to test

There is consensus that testing should take place 
upon diagnosis, regardless of stage.

2. Choice of tests

Recommendation 3: type of tissue to test

There is consensus that testing can be performed 
on saliva, blood, or tumor.

Recommendation 4: testing sequence

By majority vote, testing should first be performed 
on saliva and/or blood. If these are negative, there is 
consensus to do somatic test.

Recommendation 5: germline testing

By majority vote, a next-sequencing generation 
(NGS) panel with more than 12 genes should be used 
to assess germline alterations in BRCA1, BRCA2, and 
other genes involved in homologous recombination 
pathways and mismatch repair complex.

Recommendation 6: somatic testing

By majority vote, testing must be broad when 
a somatic panel is used. By consensus, myChoice® 
(Myriad Genetics) is considered standard for HRD 
evaluation.

Recommendation 7: reasons for omitting BRCA 
testing

There is no consensus on reasons for not 
performing BRCA testing, even though lack of access 
and cost are the limiting factors.

3. Indication of PARP inhibitors

Recommendation 8: early-stage EOC

By consensus, PARP inhibitors should not be 
used as maintenance therapy in patients with newly 
diagnosed, early-stage (I or II) EOC due to lack of data 
in the literature to support this indication.

Recommendation 9: advanced EOC

By consensus, PARP inhibitors should be used 
as maintenance therapy in patients with newly 
diagnosed, advanced-stage (III or IV) EOC.

Recommendation 10: eligible genetic alterations

By majority vote, the presence of BRCA mutation 
or HRD is a sufficient indication of PARP inhibitors 
as maintenance therapy for patients with advanced 
EOC after first-line chemotherapy.

4. Choice of PARP inhibitors

Recommendation 11: factors to consider when choosing 
a PARP inhibitor

By majority vote, the choice of PARP inhibitor 
involves access, tolerability, effectiveness, and 
personal experience.

Recommendation 12: preference for PARP inhibitors

By majority vote, any of the following PARP inhibitors 
can be recommended for BRCA-mutated patients with 
advanced EOC after first-line chemotherapy: niraparib, 
olaparib, or veliparib.

Recommendation 13: niraparib monotherapy

By consensus, niraparib monotherapy is recom-
mended in BRCA-mutated patients and those with 
HRD. By majority vote, it is also recommended in 
BRCA wild-type and homologous-recombination 
proficient patients.
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Recommendation 14: olaparib monotherapy

By consensus, olaparib monotherapy is 
recommended for BRCA-mutated patients and 
should not be indicated in BRCA wild-type and 
homologous-recombination proficient patients. 
However, for patients with HRD, there is no 
consensus (since 50.0% of the voters were for and 
50.0% were against such recommendation). 

Recommendation 15: olaparib and bevacizumab 

By consensus, olaparib combined with bevacizumab 
is recommended for patients with HRD and should 
not be indicated in BRCA wild-type and homologous-
recombination proficient patients. 

Recommendation 16: veliparib monotherapy

By consensus, veliparib monotherapy is recommended 
for BRCA-mutated patients and should not be 
indicated in BRCA wild-type and homologous-
recombination proficient patients. By majority vote, 
it is also recommended for patients with HRD.

Recommendation 17: BRCA wild-type, HRD

There is no consensus on which PARP inhibitor 
monotherapy or if Olaparib combined with bevacizumab 
should be the treatment of choice in BRCA wild-type 
patients with HRD.

Recommendation 18: BRCA mutation

By majority vote, any PARP inhibitor or olaparib 
combined with bevacizumab may be recommended 
for BRCA-mutated patients.

Recommendation 19: BRCA wild-type, homologous-
recombination proficiency

By majority vote, niraparib is the recommended 
PARP inhibitor for BRCA wild-type and homologous-
recombination proficient patients.

Recommendation 20: niraparib in BRCA wild-type, 
no HRD testing available

There is consensus that niraparib can be 
recommended for BRCA wild-type patients with no 
HRD testing, in advanced-stage EOC with residual 
disease.

Recommendation 21: duration of PARP inhibition

There is no consensus on whether the duration of 
PARP inhibitor therapy should follow agent-specific 
prespecified duration or the presence of residual 
disease or complete response.

5. Bevacizumab combination

Recommendation 22: chemotherapy of choice

There is no consensus on the first-line 
chemotherapy regimen of choice in advanced 

EOC, when considering the options of carboplatin 
plus paclitaxel; carboplatin plus paclitaxel plus 
bevacizumab; and carboplatin plus liposomal 
doxorubicin.

Recommendation 23: bevacizumab in BRCA wild-
type, HRD tumors with suboptimal cytoreduction

By consensus, bevacizumab is added to 
carboplatin plus paclitaxel in patients with advanced-
stage, BRCA wild-type and HRD tumors undergoing 
suboptimal cytoreduction.

Recommendation 24: bevacizumab and residual 
disease

There is consensus that bevacizumab can be 
added to chemotherapy only in stage III/IV patients 
with residual tumor after primary debulking surgery, 
but no consensus in patients without residual 
disease.

Recommendation 25: maintenance therapy after 
chemotherapy plus bevacizumab

By majority vote, for BRCA-mutated patients 
who underwent chemotherapy plus bevacizumab, 
bevacizumab should be stopped and a PARP inhibitor 
started. Also, by majority vote, olaparib should be 
added to bevacizumab for BRCA wild-type and HRD 
patients. By consensus, bevacizumab monotherapy 
should be continued for BRCA wild-type and 
homologous-recombination proficient patients.

6. Toxicity of PARP inhibitors

Recommendation 26: overall toxicity profile of 
PARP inhibitors

There is consensus that the toxicity profiles 
of PARP inhibitors are different and influence the 
choice of treatment, but there is no consensus on 
which one is the best tolerated.

Recommendation 27: PARP inhibitors in cardiovascular 
disease

There is no consensus on a PARP inhibitor of 
choice in patients with hypertension. By majority 
vote, niraparib should be avoided in patients with 
severe cardiovascular disease.

Recommendation 28: PARP inhibitors and polypharmacy

By majority vote, there is no support for the 
choice of a specific PARP inhibitor for patients using 
multiple medications.

Recommendation 29: PARP inhibitors and emesis

By majority vote, nausea and vomiting should 
only be treated if the patient develops symptoms, 
not in a preventive manner. By majority vote, all 
PARP inhibitors raise the same moderate degree of 
concern about emesis.
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Recommendation 30: PARP inhibitors and risk 
for myelodysplastic syndrome or acute myeloid 
leukemia

There is consensus that the risk for developing 
myelodysplastic syndrome or acute myeloid 
leukemia is low, but all patients should be carefully 
monitored for hematologic toxicity.

Recommendation 31: myelosuppression

By majority vote, olaparib and veliparib are of 
moderate concern, while niraparib is of high concern, 
regarding the incidence of myelosuppression.

Recommendation 32: monitoring blood counts

By majority vote, weekly blood counts in the 
first month should be ordered in patients starting 
niraparib, followed by monthly counts for the first 
year and periodically thereafter; patients on olaparib 
and veliparib should be monitored monthly from 
the start of treatment for 1 year and periodically 
thereafter.

Recommendation 33: pneumonitis and its 
assessment

By consensus, niraparib and veliparib raise low 
concern regarding the incidence of pneumonitis; 
by majority vote, olaparib also raises low concern 
about such a risk. By consensus, the performance 
of computed tomography of the chest should be 
guided by symptoms.

Recommendation 34: fatigue

By consensus, niraparib and veliparib raise 
moderate concern regarding the incidence of fatigue. 
There is no consensus on olaparib.

DISCUSSION
PARP inhibitors are the first class of agents that 

allow for precision medicine in the treatment of 
ovarian cancer. The hallmark of precision medicine 
is the use of targeted agents based on predictive 
biomarkers and testing for the presence of such 
biomarkers plays a central role toward that goal. 
Several medical societies have provided up-to-date 
recommendations on counseling and testing for 
BRCA mutations and HRD in clinical practice, whether 
more generally or for patients with ovarian cancer 
in particular.[13-18] The American Society of Clinical 
Oncology (ASCO) recommends that all patients 
diagnosed with EOC have germline testing for BRCA1 
and BRCA2 and other ovarian-cancer susceptibility 
genes, and that somatic testing be carried out for 
those who do not carry a germline pathogenic or 
likely pathogenic BRCA1 or BRCA2 variant.[15] The 
expert panel endorses this position by consensus, 
by recommending that testing take place upon 
diagnosis, regardless of stage. Moreover, consensus 
exists that testing can be performed on saliva, blood, 
or tumor tissue. By majority vote, saliva and/or 
blood should be tested first, an NGS panel with more 

than 12 genes should be used to assess germline 
alterations, and myChoice® (Myriad Genetics) should 
be used for somatic homologous-recombination 
testing in case of no germline alterations been 
detected. It should be noted that germline multigene 
testing more often yields findings that lead to 
change in clinical management than BRCA testing 
alone.[19,20] On the other hand, the panel reached no 
consensus on whether testing should depend on 
histological type of EOC, a topic that remains open 
in the literature.[15] Concerning uptake of testing in 
clinical practice, recent results from the US have 
shown that while BRCA testing among patients with 
newly diagnosed ovarian cancer has increased over 
time, testing remains underutilized, even among 
well-insured populations.[21] In Brazil and other 
countries facing more limited resources, lack of 
access and cost are likely to play an even stronger 
role in delaying widespread adoption of genetic 
testing.[22] Of note, there is limited information on 
the extent to which the prevalence of germline BRCA 
mutations differs between Brazil and North America 
or Western Europe, but selected studies have shown 
no appreciable differences in such prevalence 
among probands with a personal or family history 
of breast or ovarian cancer.[23] In one particular 
study of 100 patients with EOC unselected for family 
history of cancer, 19% were germline BRCA mutation 
carriers.[24]

In keeping with the available results from phase 
3 trials, the panel recommends that maintenance 
therapy with PARP inhibitors should be considered 
only for patients with newly diagnosed advanced 
EOC, and not in early-stage disease.[9-12,18,25,26] Among 
such patients, the presence of BRCA mutation or 
HRD was considered by majority vote as a sufficient 
indication of such therapy. However, even though by 
majority vote the choice of PARP inhibitor involves 
issues related to access, tolerability and personal 
experience, and that niraparib, olaparib or veliparib 
may be chosen, the choice should conform to 
the specific setting in which these agents were 
investigated. Nevertheless, there is no consensus 
on whether the duration of PARP inhibitor therapy 
should be used within a fixed time frame or depends 
on the presence of residual disease or complete 
response.

One of the key difficulties faced by practicing 
oncologists is the choice among different effective 
agents that have not been subject to head-to-
head comparisons, which is currently the case with 
PARP inhibitors. Therefore, elicitation of majority 
preference or consensus plays an important role 
in these cases. Figure 1 summarized the panel 
recommendations in different groups of patients 
classified according to BRCA and HRD statuses. For 
BRCA-mutated patients, there is consensus that 
olaparib, niraparib or veliparib are recommended 
and, by majority vote, the combination of olaparib 
and bevacizumab is not indicated in this scenario 
since PARP-inhibitor monotherapy is the treatment 
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of choice since it is unclear whether bevacizumab 
improved efficacy relative to olaparib alone based 
on results of SOLO-1 and PAOLA studies. For BRCA 
wild-type and HRD patients, there is consensus 
that niraparib or the combination of olaparib and 
bevacizumab are recommended. By majority vote, 
veliparib is also an option for patients with HRD, 
but there is no consensus regarding olaparib in 
these patients. Among homologous-recombination 
proficient patients, niraparib is recommended 
by majority vote, and there is consensus that 
veliparib, olaparib or the combination of olaparib 
with bevacizumab should not be indicated. By 
majority vote, this combination should also not be 
recommended for BRCA wild-type patients with no 
HRD testing and there is no consensus whether 
niraparib can be recommended for these patients, 
whereas, as said before, niraparib is recommended 
in homologous-recombination proficient patients by 
majority vote.

The panel reached no consensus on the first-
line chemotherapy regimen of choice in advanced 
EOC, when considering the standard options.[27-29] 
On the other hand, the role of bevacizumab in the 
setting of PARP inhibition appears more certain, in 
accordance with previous literature.[25,26] The panel 
reached consensus that bevacizumab should be 
added to carboplatin plus paclitaxel in patients 
with BRCA wild-type and HRD tumors undergoing 
suboptimal cytoreduction, and that bevacizumab 
monotherapy should be continued for BRCA wild-
type and homologous-recombination proficient 

patients if the monoclonal antibody has been 
added to chemotherapy initially. By majority vote, 
bevacizumab should be stopped and a PARP inhibitor 
started in BRCA-mutated patients who underwent 
chemotherapy plus bevacizumab; likewise, olaparib 
should be added to bevacizumab for BRCA wild-type 
and HRD patients.

The frequency and management of toxicity from 
PARP inhibitors in EOC have been addressed by 
international practice guidelines and reviews.[25,30-32] 
There is consensus that the toxicity profiles of PARP 
inhibitors are different and influence the choice 
of treatment, but there is no consensus on which 
agent is best tolerated. By majority vote, there is no 
support for the choice of a specific PARP inhibitor for 
patients using multiple medications; PARP inhibitors 
raise the same moderate degree of concern about 
emesis, which should only be treated if symptoms 
develop; and niraparib should be avoided in patients 
with severe cardiovascular disease. There is no 
consensus on the PARP inhibitor of choice in patients 
with hypertension. About the risk of pneumonitis, by 
consensus, niraparib and veliparib raise low concern, 
whereas by majority vote olaparib also raises low 
concern. By consensus, the performance of computed 
tomography of the chest should be guided by 
symptoms. Regarding fatigue, by consensus niraparib 
and veliparib raise moderate concern, whereas no 
consensus was reached for olaparib.

The risk of acute myeloid leukemia and 
myelodysplastic syndrome from PARP inhibitors has 

Figure 1. Panel recommendations for three groups of patients defined by BRCA status (m = Mutated; w = Wild-type) or homologous-re-
combination status (HRD = Homologous-recombination deficient; HRP = Homologous-recombination proficient).
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been extensively debated in the recent literature, 
and of particular concern has been the attempt to 
investigate a potential causal role for both PARP 
inhibitors and platinum-based therapy.[33] The panel 
reached consensus that the risk of myelodysplastic 
syndrome or acute myeloid leukemia is low, but 
all patients should be carefully monitored for 
hematologic toxicity. By majority vote, olaparib and 
veliparib are of moderate concern, while niraparib 
is of high concern, regarding the incidence of 
myelosuppression. As a result, by majority vote the 
frequency of monitoring should be higher initially for 
niraparib than for the other two agents. 

By providing the current recommendations, 
the panel wishes to help practitioners from Brazil 
to improve the care they provide to women with 
EOC, specifically through the efficient use of PARP 
inhibitors in the front-line management of newly-
diagnosed, advanced disease amenable to derive 
benefit from this practice-changing class of agents.
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