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Abstract

PIONEER is a European network of excellence for big data in prostate 
cancer consisting of 37 private and public stakeholders from  
9 countries across Europe. Many progresses have been done in prostate 
cancer management, but unanswered questions in the field still  
exist, and big data could help to answer these questions. The PIONEER 
consortium conducted a two-round modified Delphi survey aiming 
at building consensus between two stakeholder groups — health-care 
professionals and patients with prostate cancer — about the most 
important questions in the field of prostate cancer to be answered 
using big data. Respondents were asked to consider what would be the 
effect of answering the proposed questions on improving diagnosis 
and treatment outcomes for patients with prostate cancer and to 
score these questions on a scale of 1 (not important) to 9 (critically 
important). The mean percentage of participants who scored each of 
the proposed questions as critically important was calculated across the  
two stakeholder groups and used to rank the questions and identify  
the highest scoring questions in the critically important category. The  
identification of questions in prostate cancer that are important to 
various stakeholders will help the PIONEER consortium to provide 
answers to these questions to improve the clinical care of patients  
with prostate cancer.
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unanswered. Results from some studies suggested that the treatment 
of the primary tumour in patients with oligometastatic disease at 
diagnosis, as well as the delivery of metastases-directed therapies in 
the oligo-recurrence setting, might improve patient outcomes such 
as overall survival12,13. However, the effect of these local therapies on 
long-term outcomes in the metastatic setting remains unknown.

Over the past few years, several novel systemic therapies have been 
introduced for the treatment of metastatic hormone-sensitive and 
castration-resistant prostate cancer (CRPC), such as novel androgen- 
receptor targeted therapies, novel chemotherapeutics, PARP inhib
itors or immunotherapy14. However, the best sequence of treatments 
with these molecules is still largely unknown. Similarly, little is known 
regarding the use of biomarkers in an individualized therapeutic 
approach.

Lastly, each local or systemic therapy for prostate cancer is associ-
ated with specific treatment-related adverse effects, which profoundly 
affect patient health-related quality of life. One of the main challenges 
in the management of patients with prostate cancer in the next dec-
ade will be to identify therapeutic approaches with the best trade-off 
between toxicity and efficacy for each patient to improve oncological 
control without affecting quality of life.

The PIONEER project
Prostate Cancer Diagnosis and Treatment Enhancement through 
the power of big data in Europe (PIONEER) is a European network of 
excellence for big data in prostate cancer, consisting of 37 private and 
public stakeholders from nine countries across Europe14. PIONEER was 
launched by the Innovative Medicines Initiative 2 and is part of the Big 
Data for Better Outcomes (BD4BO) programme. The overarching goal 
of PIONEER is to provide high-quality evidence on prostate cancer 
management to improve health outcomes and health-care systems in 
Europe by unlocking the potential of big data14.

Prostate cancer is the most common cancer diagnosed in men in 
Europe and is the cause of death in one tenth of all men with cancer15. 
Prostate cancer health-care costs were estimated at 8.43 billion euros 
per year in the European Union in 2009 and accounted for 7% of all 
cancer costs in Europe16. To date, many knowledge gaps exist about 
the screening, diagnosis and treatment of patients with prostate can-
cer, including: lack of standardization of prostate cancer outcomes’ 
definitions across all stages of the disease; insufficient knowledge 
about the risk factors for developing prostate cancer; insufficient 
knowledge about appropriate patient stratification and prognostic 
factors, including genetic profiles, for an optimal stratification of 
patients at the time of diagnosis; lack of meaningful engagement of all  
crucial stakeholders, including patients, when disease-specific core 
outcome sets are defined; ineffective implementation of knowledge 
and real-world clinical data into clinical practice.

The vision of PIONEER is to transform the management and clinical 
practice of prostate cancer across all disease stages (stage I—IV) towards 
a data-driven and outcome-driven, value-based and patient-centric 
health-care system. PIONEER will use advanced big data analytics and 
will develop a data platform of unparalleled scale, quality and diversity 
to drive meaningful improvement in clinical practice, prostate cancer 
disease-related outcomes and health economic outcomes across the 
European health-care landscape14. Specific objectives of the PIONEER 
project include: improving disease understanding and delivering a 
core set of clinically relevant standardized prostate cancer-related out-
comes; optimizing diagnosis and therapeutic management of patients 
with prostate cancer across different stages of the disease and across 

Introduction
Prostate cancer is the most common cancer diagnosed in men in 
Europe, with >1,400,000 estimated diagnoses in 2020, and the fifth 
cause of mortality for cancer worldwide, with >375,000 new deaths per 
year1. Prostate cancer is characterized by a relatively prolonged natural 
history, but patients’ outcomes are heterogeneous and vary profoundly 
according to disease features as well as individual characteristics2. 
Over the past few years, the introduction of novel imaging modalities, 
biomarkers, genomics and personalized medicine revolutionized the 
management of patients with prostate cancer3–5. However, several 
questions on the most suitable management option for patients with 
different stages of prostate cancer remain unanswered, and further 
research is needed to develop approaches that will improve oncological 
control and survival for patients at all stages of the disease and minimize 
the detrimental effects of therapy on health-related quality of life.

Prostate cancer management is typically based on patient stratifi-
cation into risk categories, which estimate patient probability of experi-
encing recurrence after primary treatment, or the likelihood of disease 
progression — in case a management strategy with non-curative intent 
such as active surveillance (AS) was adopted. However, this classifica-
tion mainly relies on clinical factors such as PSA values, clinical stage 
and biopsy grade group6. With this stratification, the identification 
of men who would die from prostate cancer or who would experience 
cancer adverse effects versus patients who have an increased pro
bability of dying from other causes and do not experience any burden 
form prostate cancer is suboptimal. Thus, the effects of novel available 
tools (such as the five-tier prostate cancer risk stratification tools) on 
patient risk stratification during diagnosis still need to be clarified.

For patients with clinically localized disease, valid management 
options include deferred treatment, which mainly consists of AS and 
watchful waiting (WW), as well as curative intent treatments such as 
surgery to remove the prostate (radical prostatectomy) and radiation 
treatment2. AS and WW are both aimed at avoiding unnecessary thera-
pies and treatment-related adverse effects, but differ substantially. AS 
is an option for selected patients with low-risk or intermediate-risk 
localized disease to avoid treatment-related adverse effects without 
missing the correct timing for the delivery of curative-intent therapies7. 
Several selection criteria have been proposed for patient inclusion in 
AS protocols. However, patient-specific and tumour-specific factors 
that could accurately predict the prognosis in this setting and help to 
identify the optimal candidates for AS are still unknown8. For example, 
multiparametric MRI and genetic testing have been proposed to iden-
tify men suitable for inclusion in AS protocols9,10. However, the role of 
these factors in prostate cancer management and the effect on patient 
survival still need to be elucidated. Similarly, to date, the optimal tim-
ing for follow-up monitoring and triggers for intervention in patients 
enrolled in AS protocols have been poorly addressed.

Patients considered for WW are deemed unsuitable for curative 
treatments owing to estimated life expectancy or the presence of sub-
stantial comorbidities, and are, therefore, typically monitored until 
the development of local or systemic symptoms2. The natural history 
of contemporary patients managed with WW and the rates of disease 
progression and survival still need to be investigated, as the available 
studies only rely on historical cohorts11. Moreover, the improved life 
expectancy and the different effect of prostate cancer comorbidities 
on survival would preclude the generalizability of the results from these 
studies to contemporary cohorts.

With regard to men with advanced disease (such as locally 
advanced or metastatic prostate cancer), several questions remain 
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multiple geographic locations by delivering valuable insights from real-
world data and sharing best practices; providing unique tools for the 
standardization and analysis of complex prostate cancer datasets from 
a variety of sources, using different data models and terminologies, 
and including various layers of information (such as genetic, omics, 
imaging, biomarkers); developing a large and harmonized repository 
of prostate cancer data that can be used to improve evidence-based 
decision making for all patients with prostate cancer, and to enable 
data re-use in a wide variety of scenarios.

Knowledge gaps in prostate cancer management and the 
PIONEER approach
PIONEER’s ultimate vision is to re-orient the management and clinical 
practice of prostate cancer across all stages of the disease towards an 
outcome-driven, value-based and patient-centric health-care system. 
Clinical research is traditionally led by scientists and clinical profes-
sionals, or by commercial interest. In 2009, Chalmers and Glasziou, 
among others, strongly argued for an efficient research culture in 
which scientists should study health conditions that have the greatest 
burden on the population but also address questions about interven-
tions and outcomes that are considered the most important by patients 
and clinicians17. The distinction between a scientific problem and  
a research question is perhaps not always clear. Scientific problem 
refers to a gap in knowledge, whereas a research question can be con-
sidered as the identification of a particular piece of knowledge that 
researchers seek to generate through a project to (partially) solve a 
problem. Generating relevant research questions in terms of novelty, 
scientific and practical effect, feasibility and clarity requires different 
types of pre-existing knowledge, for example the function of the pros-
tate gland. PIONEER will rely on the availability of ample datasets, but 
researchers should consider what will be actually feasible to address. 
In general, available patient-centred prostate cancer datasets can be 
divided into three categories — clinical, genomics and imaging — and 
the availability of data in each category will influence the feasibility of 
solving a specific research question. However, the success of big data 
analysis does not solely depend on access to data. The interaction 
between researchers, clinicians, patients, people from information 
technology and data experts is crucial and requires a multidisciplinary 
approach18,19.

The PIONEER consortium initiated a research prioritization exer-
cise aimed at identifying the major unmet questions in the field. First, 
the PIONEER consortium identified important prostate cancer evi-
dence gaps from the perspectives of academic and industry profes-
sionals as well as patients, and then used modified Delphi methods to 
come to a consensus on a prioritized list of research questions.

Methods
The most important stakeholder groups for identifying the top unan-
swered questions in prostate cancer are health-care professionals 
(HCPs), who design and administer therapies and drive the research 
agenda, and patients, who are the recipients of the benefits and harms 
of care and research. The modified Delphi method was identified as 
appropriate to assess agreement within and between these stakeholder 
groups and to facilitate consensus20. The modified Delphi method is 
characterized by anonymous controlled feedback, as participants  
are first asked to score a series of items and, in subsequent rounds, are  
shown a summary of the scores that other participants attributed to 
each item in the previous round. Participants are then asked to re-score 
the items21.

Key opinion leaders, including members of the prostate cancer 
guideline panel of the European Association of Urology (EAU) and 
other urologists, oncologists, radiologists, nurses, health economists 
and researchers were consulted to propose the most important ques-
tions in the field of prostate cancer to be answered using big data. 
These key opinion leaders work in a variety of different settings includ-
ing academic and/or university environments, hospitals and primary 
care. These experts were asked to provide crucial unanswered research 
questions for prostate cancer, considering what is not known about 
prostate cancer but would be important to know, and how answering 
these questions could transform practice and patient outcomes. 
Through this process, 44 key questions were identified. Afterwards, 
the PIONEER consortium conducted a two-round modified Delphi 
survey to build consensus between the two stakeholder groups: HCPs 
(including representatives from pharmaceutical companies who are 
medically qualified and work in either research and development or 
medical affairs branches of industry, excluding people from marketing 
departments) and patients with prostate cancer. Several organizations 
helped to disseminate the surveys including the EAU, EAUN, ecancer, 
ECPC, EUROPA UOMO and Prostate Cancer UK. Respondents were 
asked to score the proposed questions on a scale of 1 (not important) 
to 9 (critically important) in both the Delphi rounds, considering 
what would be the effect of answering these questions on improving 
diagnosis and treatment outcomes for patients with prostate cancer. 
The results were analysed by calculating the percentage of respond-
ents scoring each question as not important (score 1–3), important 
(score 4–6) or critically important (score 7–9). In the second round, 
participants were shown a summary of the percentage of other partici-
pants (patients and HCPs) who had considered the question critically 
important in round one and were asked to score the questions on a 
scale of 1 to 9.

Results
In total, 73 HCPs and 57 patients participated in round 1 of the modified 
Delphi survey. During this first round, 12 additional questions were 
proposed. For the second round, patients’ surveys were translated into 
French, German, Italian and Spanish. Overall, 49 HCPs and 169 patients 
(including 53 English, 19 French, 31 German, 53 Italian and 13 Spanish 
patients) participated in round 2 of the survey (Fig. 1).

The mean of the percentages of participants scoring each of the 56 
questions as critically important was calculated across the two stake-
holder groups (prioritization score) and used to rank the questions 
to identify the highest scoring questions in the critically important 
category (Box 1).

The five questions with the highest prioritization were overall 
deemed critically important by >85% of all respondents (Table 1 and 
Supplementary Information). None of the questions that were added 
after the first modified Delphi round were retained within the final 
top ten prioritized questions. All top five questions were also among 
the top ten questions that emerged from the first modified Delphi 
voting round. Three questions (Q1, Q2 and Q4) focused on prognostic 
factors, and two questions (Q4 and Q5) on the role of medical interven-
tions on patient outcomes. The disease stages that were considered 
also varied and included localized (Q1, Q2, Q3), recurrent (Q4) and 
metastatic (Q5) disease. Thus, prioritization of questions does not seem 
to be biased towards the opinion of a subgroup of HCPs (for example, 
urologists versus medical oncologists). The prioritization of the first 
five questions was overall similar between HCPs and patients, but 
for two questions (Q3 and Q4) a ~10% difference was observed in the 
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percentage of respondents who categorized the question as critically 
important (91.8% of HCPs versus 82.3% of patients for Q3, and 79.6%  
of HCPs versus 92.5% of patients for Q4). The remaining five ques-
tions (Q6–Q10) had an overall prioritization score of ~85%, with the  
exception of Q10, which had a score of 80.5%. Overall, three of these 
questions (Q6, Q7 and Q9) were among the top ten questions identi-
fied by HCPs and patients after the first modified Delphi voting round, 
whereas two questions (Q8 and Q10) were among the ten questions 
prioritized only by the HCP group during round 1. Among these five 
questions, Q6, Q9 and Q10 were focused on treatment-related benefits 
and harms, and on the most appropriate sequence of treatment with the 
available therapeutic options, whereas Q7 and Q8 covered the optimiza-
tion of patient selection for treatment at various clinical stages, and the 
use of genetic profiles to predict patient response to treatment and, in  
turn, maximize treatment effect. Prioritization scores were similar 
between the groups of patients and HCPs for Q7 and Q8 (~85%), whereas 
patient prioritization scores for Q6, Q9 and Q10 were ~10–15% higher 
than the scores provided by HCPs (91.4%, 90.8% and 88.1% versus 79.6%, 
77.6% and 72.9%, respectively). These results indicate that the views of 
the two stakeholder groups were similar.

Overall, both stakeholder groups prioritized questions related 
to four specific topics among the top ten questions: comparison of 
treatments or diagnostic tools among patients with different disease 
stages such as CRPC; timing of treatment and care pathways; compari-
son of adverse effects among different treatments or genetic profile 
of patients; and understanding patient types and risk profiles. The 
main difference between the two groups was that in the top ten list 
of questions, patients also prioritized questions related to coordi-
nation of care and the skill of care providers. Examples of questions 
prioritized by patients include questions related to the comparison 
of adverse effect rates among different treatments, questions related 
to tumour-specific and patient-specific variables, questions about 
prognosis and AS and questions related to the ideal sequencing of 
therapeutic options to provide the best patient outcomes. The most 
rated question by both groups was around treatment options and 
timing of treatment following recurrence of prostate cancer (Table 1 
and Supplementary Information). These questions are all important 
dimensions of evidence-based decision making, which would help to 
increase patient understanding of diagnosis and potential treatment 
options, and inform patient outcome expectations. Answering these 
questions would support appropriate decision making and could 
minimize patient decisional regret. The coordination of care and the 
skill sets of care providers are important dimensions of confidence and 
trust in the process of care.

Examples of questions prioritized by HCPs include questions 
related to best models for risk stratification, questions related to 
understanding which specific groups of patients would benefit 
from specific treatments such as upfront chemotherapy and ques-
tions related to diagnosis and use of pre-biopsy multiparametric 
MRI (Table 1 and Supplementary Information). Interestingly, a clear 
emphasis was placed by HCPs on gaining an improved understand-
ing of treatment options and how to tailor these therapies to spe-
cific groups of patients; however, reduced emphasis was put on the  
delivery and coordination of care, or on the expertise and skill set 
of the HCPs involved in care. This evidence indicates that HCPs had 
different views from patients about some aspects of prostate cancer 
management.

In order to improve the clinical care of patients with prostate 
cancer and fill the gaps in the field, we recommend that expert 

clinicians, patients and researchers work together to answer the top ten 
unanswered questions in prostate cancer:
•	 Q1) What are the relevant tumour-specific and patient-specific 

variables that affect the prognosis of patients with prostate cancer 
suitable for active surveillance?

•	 Q2) What is the natural history of patients with prostate cancer 
undergoing conservative management (that is, watchful waiting) 
and what is the impact of comorbidities and life expectancy on 
long-term outcomes?

•	 Q3) What differentiates patients with lethal versus non-lethal 
disease, irrespective of risk stratification?

•	 Q4) When should we treat patients who experience prostate can-
cer recurrence after primary treatment, and which are the most 
effective therapeutic approaches?

•	 Q5) Which specific patient groups benefit the most from upfront 
chemotherapy? What are the side effects and what is the impact 
of chemotherapy on quality of life in real-life practice? What is 
the benefit of chemotherapy in the subgroup of patients who 
experience recurrence after primary treatment?

•	 Q6) How does the rate of side effects or local problems (includ-
ing secondary or palliative treatments needed) compare among 
treatments (open, laparoscopic, robotic surgery with or without 
lymph node dissection, brachytherapy, different forms of external 
beam radiation therapy), and which patient-specific factors are 
associated with these adverse secondary end points?

•	 Q7) What is the clinical benefit of determining a genetic risk pro-
file of patients in prostate cancer management, especially in the 
screening setting?

•	 Q8) Which patients benefit from different available treatment 
options for CRPC?

•	 Q9) What is the therapeutic benefit of treating the local tumour 
in patients diagnosed with (oligo)metastatic prostate cancer?

•	 Q10) How should the available therapeutic options be sequenced 
in order to achieve response and best outcomes in individual 
patients and in specific settings?

169 patients including 
53 English, 19 French, 
31 German, 53 Itallian
and 13 Spanish

57 patients

49 health-care professionals73 health-care professionals

First round Second round

12 additional 
questions were
proposed during
the first round

In the second round, 
patients’ surveys were also
translated into French, 
German, Italian and Spanish

Fig. 1 | International multi-stakeholder consensus by the PIONEER 
consortium. Graphical illustration of the number and categories of participants 
who completed the consensus statement by the PIONEER consortium to identify 
the most important questions in the field of prostate cancer.
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Discussion
The abandonment of the paternalistic model of the doctor–patient 
relationship and the increasing knowledge of prostate cancer biology 
has led to a change in how patients with prostate cancer are treated.  
A shift from general cancer treatments to patient-tailored treatments 
occurred, taking in consideration not only tumour features, but also 
patients’ quality of life, personal expectations and desires. Clinical 
practice has already strongly changed, but the plethora of unanswered 
questions identified from the prioritization exercise presented in 
this Consensus Statement clearly reflects that this transition is not 
yet complete. The prioritized questions reflect the main concerns of 
both patients and HCPs on the natural history of prostate cancer, on 
the importance of improving disease stratification, as well as on the 
different treatment options and the effectiveness and adverse effects 
or complications associated with these treatments.

Notably, the two highest ranked questions are focused on con-
servative strategies and on identifying patients who can be managed 
conservatively and safely with AS and WW. This aspect is important to 
guarantee the optimal treatment to each patient. Both management 

options are being used in daily practice, but many uncertainties still 
exist about the best way to conduct these strategies. These uncertainty 
are reflected by the publication of the DETECTIVE study, which was 
designed to formulate consensus statements on various aspects of 
AS including patient eligible for AS, and optimal timing of investiga-
tions and assessment owing to the lack of high-level evidence about 
AS management8.

Q3–5 and Q8 are a reflection of the increasing appreciation of 
disease and patient heterogeneity22,23. Big data will improve risk stratifi-
cation of patients and disease categorization based on meaningful real 
world clinical end points. Moreover, big data could lead to optimized 
risk stratification using both clinical and omics data (Q7), which could 
ultimately lead to the development of clinical prediction models, 
supporting the increase of patient-tailored treatment strategies with 
reduced toxicity and increased efficacy.

Big data would not only facilitate the development of prognostic 
models, but could also improve prediction of therapeutic response. Man-
agement of the various stages of prostate cancer is becoming increas-
ingly challenging as the knowledge on disease biology increases and 
new technologies and treatments are introduced. In an ever-changing  
field, understanding the safety profile of the available treatments and 
determining the optimal sequencing of the various types of multimodal 
treatments that are now part of the treatment landscape (Q6 and Q10) 
are crucial. Lastly, the best management strategy for complex and 
relatively uncommon clinical scenarios (such as the management of oli-
gometastatic disease) is still unclear (Q9), and could also be addressed 
using big data.

Future directions
PIONEER is a consortium dedicated to improving the diagnosis,  
treatment and care of patients with prostate cancer through the devel-
opment and implementation of research studies to address clinical 
knowledge gaps. Members of the PIONEER consortium can form 
research question (RQ) teams to focus on the prioritized questions. 
These RQ teams are dedicated to addressing specific research ques-
tions, and each data contributor who has produced relevant prostate 
cancer data has the right to participate in the research teams developing 
the protocols. Any PIONEER member or data contributor (including 
industry participants) can propose the creation of a new RQ team to 
focus on specific research questions either identified from the list of 
the 56 prioritized questions from this Consensus Statement, or by 
proposing a new question (non-prioritized questions must be justified).

A PIONEER RQ oversight committee was formed to support and 
sanction the establishment of RQ teams, with membership designated 
by the PIONEER executive committee. The RQ oversight committee is 
composed of senior clinicians and researchers from both public and 
private partners with the aim of ensuring transparency and efficiency 
when using the PIONEER big data platform to answer the most relevant 
questions pertaining to patients with prostate cancer. In this process, 
high-quality publications will be generated to provide evidence-based 
data to support clinical practice guideline recommendations as well as 
inform the decision-making processes by HCPs and patients.

The committee process is covered in the Research Committee 
Charter, which is available to all PIONEER members. Briefly, to initiate 
the formation of a new RQ team, the beneficiary or associated partner 
will submit an application to the chair of the RQ oversight committee 
at least 7 days before the subsequent research committee meeting, 
which are held monthly. A thorough review of the merits of the pro-
posed application is made on the basis of four elements: scientific or 

Box 1

Consensus process
Identification of key questions

•• Members of the European Association of Urology (EAU) prostate 
cancer guideline panel and other key opinion leaders in prostate 
cancer were contacted.

•• 44 viable questions were identified.

Consensus round 1
•• Two groups of stakeholders participated in the consensus: 
health-care professionals (including representatives of 
pharmaceutical companies) and patients with prostate cancer.

•• Questions were scored on a scale of 1 (not important) to 9 
(critically important).

•• Results were analysed by calculating the percentage of 
respondents scoring each question as not important (score 1–3), 
important (score 4–6) or critically important (score 7–9).

•• 12 additional questions were proposed in round 1, which were 
also included in round 2.

Consensus round 2
•• Patients’ surveys were translated into French, German, Italian 
and Spanish.

•• 49 health-care professionals and 169 patients (including 53 
English, 19 French, 31 German, 53 Italian and 13 Spanish patients) 
participated in round 2 of the consensus.

•• The mean of the percentages from the two stakeholder groups 
who considered the question as critically important was 
calculated.

•• The 56 questions were then re-ordered based on the importance 
across the two stakeholder groups, according to the highest 
percentage of participants who considered the questions 
critically important.
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clinical relevance of the proposed question; potential overlap with 
other teams’ activities; existence of sufficient data to support the 
proposed investigation; and verification that the proposed team meets 
the basic qualifications as set out in the application.

In addition to these criteria, several other points must be addressed 
before approval is given. To warrant a truly collaborative team, the RQ 
team membership must include a minimum of two public and two Euro-
pean Federation of Pharmaceutical Industries and Associations (EFPIA) 
partners. After the application is approved, membership to the RQ team is 
opened to all PIONEER partners. Within the proposal, the applicant should 
also clearly explain which RQ is to be tackled, address the knowledge 
gaps that are associated with that question, present the study design and 
methods to be used, state the crucial variables of the proposed project 
(inclusion and exclusion criteria, end points, covariates or controls) and 
indicate what the expected findings are, including how these findings will 
be used to improve patient care, outcomes and lives. Last, the applicant 
must identify a list of at least three datasets that will be used to answer the 
question along with a timeline and publication and dissemination plan.

The research committee bylaws state that for a proposal to be con-
sidered, a minimum of 80% of the RQ oversight committee members 
must be present at the meeting, and a decision to sanction a new RQ 
team will require at least a 60% majority of the committee members 
present at the meeting. The decision will be announced to the applicant 
within 3 days of the committee meeting.

For example, RQ1 from this Consensus Statement, which focuses 
on patients with prostate cancer and the effect of life expectancy and 

comorbidities on the outcome of conservative management strategies 
(that is, AS) was approved by the PIONEER research committee. The 
research team organized the PIONEER Study-A-Thon held in March 
2020 in collaboration with the European Health Data Evidence Network 
(EHDEN)) and the Observational Health Data Sciences and Informatics 
(OHDSI) aimed at characterizing the long-term outcomes (clinical char-
acterization) of patients with prostate cancer managed with conserva-
tive treatments and to build a prediction model to generate risk scores 
that could inform patients about possible risks of disease progression. 
At the time of the Study-A-Thon, 1,557,114 patients with prostate cancer 
(diagnosed between 1989 and 2021) were identified among 12 databases 
analysed. Overall, 896,318 of these patients received immediate treat-
ment, whereas 536,235 patients underwent conservative management. 
Patients actively participated in the Study-A-Thon from start to finish, 
shared the experience of living with prostate cancer, the effect of treat-
ment and the experiences of survivorship, including existing gaps in 
care and discussing outcomes considered of most importance. Results 
will be presented in a separate publication. PIONEER has formed other 
RQ teams to answer some of the top questions in prostate cancer. 
Patients will again be central to the planning, protocol development 
and execution of the RQs.

The expectation is that the real-world evidence obtained by suc-
cessfully answering the prioritized research questions would be rel-
evant to fill gaps in clinical practice guidelines (supporting guideline 
recommendations) and improve clinician–patient shared decision 
making.

Table 1 | Top ten unanswered questions in prostate cancer — findings of an international multi-stakeholder consensus by the 
PIONEER consortium

Final 
ranking

Questions HCPs (% of 
agreement)a

Patients (% of 
agreement)a

All respondents 
(% of agreement)a

1 What are the relevant tumour-specific and patient-specific variables that affect the prognosis of 
patients with prostate cancer suitable for active surveillance?

89.6 90.2 89.9

2 What is the natural history of patients with prostate cancer undergoing conservative  
management (that is, watchful waiting) and what is the impact of comorbidities and life 
expectancy on long-term outcomes?

85.4 89.0 87.2

3 What differentiates patients with lethal versus non-lethal disease, irrespective of risk  
stratification?

91.8 82.3 87.1

4 When should we treat patients who experience prostate cancer recurrence after primary 
treatment and which are the most effective therapeutic approaches?

79.6 92.5 86.0

5 Which specific patient groups benefit the most from upfront chemotherapy? What are the side 
effects and what is the impact of chemotherapy on quality of life in real-life practice? What is the 
benefit of chemotherapy in the subgroup of patients who experience recurrence after primary 
treatment?

87.8 83.3 85.5

6 How does the rate of side effects or local problems (including secondary or palliative treatments 
needed) compare among treatments (open, laparoscopic, robotic surgery with or without 
lymph node dissection; brachytherapy, different forms of external beam radiation therapy),  
and which patient-specific factors are associated with these adverse secondary end points?

79.6 91.4 85.5

7 What is the clinical benefit of determining a genetic risk profile of patients in prostate cancer 
management, especially in the screening setting?

85.1 84.8 85.0

8 Which patients benefit from different available treatment options for CRPC? 85.1 84.7 84.9

9 What is the therapeutic benefit of treating the local tumour in patients diagnosed with (oligo)
metastatic prostate cancer?

77.6 90.8 84.2

10 How should the available therapeutic options be sequenced in order to achieve response and 
best outcomes in individual patients and in specific settings?

72.9 88.1 80.5

CRPC, castration-resistant prostate cancer; HCP, health-care professional. aPercentages (%) of agreement indicate the percentages of participants who scored each of the 56 questions  
as critically important within the two stakeholder groups (‘HCPs’ and ‘Patients’ columns) and the mean of the percentages across the two stakeholder groups (‘All respondents’ column).  
The mean of the percentages across the two groups were used to rank the questions according to questions with the highest score in the critically important category.
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Strengths and weaknesses of the study
The main strengths of our modified Delphi approach are that the online 
format facilitated the inclusion of a large and diverse sample and the 
anonymous feedback enabled participants to know both stakeholder 
groups’ scores without being influenced by dominant voices or people 
with perceived authority. A limitation of this approach is that additional 
patient group participants were added in round 2, whereas methods 
guidance supports not adding participants21. We did accept this inclu-
sion as a limitation, but the decision to invite further participants was 
made to boost sample size, to obtain maximum opinion diversity and 
to mitigate against the anticipated critique that the original English-
speaking-only sample might not have adequately included opinions from 
other native European language speakers, which might have deviated 
from the opinions of the English-speaking sample. Another limitation 
was the inclusion of pharmaceutical industry representatives, who might 
be considered to have a competing interest in driving the prioritization 
of research questions. However, the anonymous scoring process and 
the definition of consensus as a percentage applied to the stakeholder 
groups separately mean that the industry voice has been considered, 
but had no more weight than any other stakeholder group in the results.

Conclusions
PIONEER has conducted an international multi-stakeholder consensus 
to identify and prioritize the most important questions in the field of 
prostate cancer. The top ten questions prioritized by two stakeholder 
groups (HCPs and patients) focused on four specific topics: comparisons 
of treatments or diagnostic tools among patients with different disease 
stages; timing of treatment and care pathways; comparison of adverse 
effects among different treatments or genetic profile of patients; and 
understanding of patient types and risk profiles. Answering these 
questions will improve the clinical care of patients with prostate cancer.
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