[image: image1]Challenges and Opportunities With Routinely Collected Data on the Utilization of Cancer Medicines. Perspectives From Health Authority Personnel Across 18 European Countries

		ORIGINAL RESEARCH
published: 16 June 2022
doi: 10.3389/fphar.2022.873556


[image: image2]
Challenges and Opportunities With Routinely Collected Data on the Utilization of Cancer Medicines. Perspectives From Health Authority Personnel Across 18 European Countries
Alice Pisana1*, Björn Wettermark2,3, Amanj Kurdi4,5,6, Biljana Tubic7, Caridad Pontes8,9, Corinne Zara8, Eric Van Ganse10,11, Guenka Petrova12, Ileana Mardare13, Jurij Fürst14, Marta Roig-Izquierdo8, Oyvind Melien15,16, Patricia Vella Bonanno17,18, Rita Banzi19, Vanda Marković-Peković20, Zornitsa Mitkova12 and Brian Godman4,6,21*
1Department of Global Public Health, Karolinska Institutet, Stockholm, Sweden
2Department of Pharmacy, Faculty of Pharmacy, Disciplinary Domain of Medicine and Pharmacy, Uppsala University, Uppsala, Sweden
3Faculty of Medicine, Vilnius University, Vilnius, Lithuania
4Strathclyde Institute of Pharmacy and Biomedical Science, University of Strathclyde, Glasgow, United Kingdom
5Department of Pharmacology and Toxicology, College of Pharmacy, Hawler Medical University, Erbil, Iraq
6Division of Public Health Pharmacy and Management, School of Pharmacy, Sefako Makgatho Health Sciences University, Pretoria, South Africa
7Department of Pharmacy, Faculty of Medicine, University of Banja Luka, Banja Luka, Bosnia and Herzegovina
8Catalan Health Service, Barcelona, Spain
9Department of Pharmacology, Therapeutics and Toxicology, Universitat Autònoma de Barcelona, Barcelona, Spain
10RESHAPE, INSERM U1290 & Claude Bernard University Lyon 1, Lyon, France
11Asthma Self Care Training Unit, Respiratory Medicine, Croix Rousse University Hospital, Lyon, France
12PELyon, PharmacoEpidemiology Lyon, Lyon, France
13Public Health and Management Department, Faculty of Medicine, “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
14Health Insurance Institute, Ljubljana, Slovenia
15Head of Section for Drug Therapeutics and Safety, Oslo University Hospital, Oslo, Norway
16Head of National Center for Drug Shortage in Specialist Health Care, Department of Pharmacology, Oslo University Hospital, Oslo, Norway
17Division of Pharmacoepidemiology, Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde, Glasgow, United Kingdom
18Department of Health Systems Management and Leadership, Faculty of Health Sciences, University of Malta, Msida, Malta
19Center for Health Regulatory Policies, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Milan, Italy
20Department of Social Pharmacy, Faculty of Medicine, University of Banja Luka, Banja Luka, Bosnia and Herzegovina
21Centre of Medical and Bio-allied Health Sciences Research, Ajman University, Ajman, United Arab Emirates
Edited by:
Tais Freire Galvao, State University of Campinas, Brazil
Reviewed by:
Janet Sultana, Mater Dei Hospital, Malta
Zsombor Zrubka, Óbuda University, Hungary
* Correspondence: Alice Pisana, alice.pisana@icloud.com; Brian Godman, Brian.Godman@smu.ac.za
Specialty section: This article was submitted to Drugs Outcomes Research and Policies, a section of the journal Frontiers in Pharmacology
Received: 10 February 2022
Accepted: 18 May 2022
Published: 16 June 2022
Citation: Pisana A, Wettermark B, Kurdi A, Tubic B, Pontes C, Zara C, Van Ganse E, Petrova G, Mardare I, Fürst J, Roig-Izquierdo M, Melien O, Bonanno PV, Banzi R, Marković-Peković V, Mitkova Z and Godman B (2022) Challenges and Opportunities With Routinely Collected Data on the Utilization of Cancer Medicines. Perspectives From Health Authority Personnel Across 18 European Countries. Front. Pharmacol. 13:873556. doi: 10.3389/fphar.2022.873556

Background: Rising expenditure for new cancer medicines is accelerating concerns that their costs will become unsustainable for universal healthcare access. Moreover, early market access of new oncology medicines lacking appropriate clinical evaluation generates uncertainty over their cost-effectiveness and increases expenditure for unknown health gain. Patient-level data can complement clinical trials and generate better evidence on the effectiveness, safety and outcomes of these new medicines in routine care. This can support policy decisions including funding. Consequently, there is a need for improving datasets for establishing real-world outcomes of newly launched oncology medicines.
Aim: To outline the types of available datasets for collecting patient-level data for oncology among different European countries. Additionally, to highlight concerns regarding the use and availability of such data from a health authority perspective as well as possibilities for cross-national collaboration to improve data collection and inform decision-making.
Methods: A mixed methods approach was undertaken through a cross-sectional questionnaire followed-up by a focus group discussion. Participants were selected by purposive sampling to represent stakeholders across different European countries and healthcare settings. Descriptive statistics were used to analyze quantifiable questions, whilst content analysis was employed for open-ended questions.
Results: 25 respondents across 18 European countries provided their insights on the types of datasets collecting oncology data, including hospital records, cancer, prescription and medicine registers. The most available is expenditure data whilst data concerning effectiveness, safety and outcomes is less available, and there are concerns with data validity. A major constraint to data collection is the lack of comprehensive registries and limited data on effectiveness, safety and outcomes of new medicines. Data ownership limits data accessibility as well as possibilities for linkage, and data collection is time-consuming, necessitating dedicated staff and better systems to facilitate the process. Cross-national collaboration is challenging but the engagement of multiple stakeholders is a key step to reach common goals through research.
Conclusion: This study acts as a starting point for future research on patient-level databases for oncology across Europe. Future recommendations will require continued engagement in research, building on current initiatives and involving multiple stakeholders to establish guidelines and commitments for transparency and data sharing.
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1 INTRODUCTION
Cancer is a major global health challenge, with currently almost 10 million deaths annually and an estimated 19.3 million new cases occurring in 2020 (Sung et al., 2021). This burden is consistently growing, with a projected rise to 28.4 million new cancer cases globally in 2040 (Sung et al., 2021). Cancer also has a high and growing economic burden, with an estimated US$1.16 trillion spent on direct costs in 2010 and rising (McCormick, 2018). In Europe, between 1995 and 2018 direct costs due to cancer increased by 98% from €52 billion to €103 billion, constituting 6.2% of total health expenditure in 2018 (Hofmarcher et al., 2019). Much of this increase was attributed to higher expenditure for cancer medicines (Hofmarcher et al., 2019). Overall, expenditure on oncology medicines in Europe increased from €12.9 billion to €32.0 billion between 2009 and 2018 (Hofmarcher et al., 2019) and is expected to rise further. This is attributed to the increasing prevalence of cancer, as well as the development and early launch of new high-priced treatments, with over 500 companies currently investing in new cancer medicines for more than 600 indications (Pontes et al., 2020; Godman et al., 2021a), exacerbated by the emotive nature of the disease (Haycox, 2016; Cohen, 2017). New cancer medicines continue to dominate research and development activities among pharmaceutical companies (IQVIA, 2022).
This issue of affordability of new cancer medicines is an increasing concern among European and other countries (Hirsch et al., 2014; Vogler et al., 2016; Godman et al., 2017; Vogler et al., 2017; Godman et al., 2021a; Vogler, 2021), with the cost of cancer care accounting for up to 30% of total hospital expenditure across Europe and rising (Simoens et al., 2017). There are similar concerns in the US where expenditures on new oncology medicines approved in 2018 alone could be as high as US$39.5 billion per year if prescribed to all eligible patients (Demartino et al., 2020). Furthermore, there is a constant pressure to quickly fund and facilitate market access to new oncology treatments, even with only limited clinical trial data, in order to try and address continued unmet medical need (Pontes et al., 2020). Consequently, current funding and reimbursement models especially for new cancer medicines often place a heavy strain on healthcare systems and will impact on the sustainability of universal healthcare in Europe (Godman et al., 2021a; Vogler, 2021). This has resulted in the development of new pricing models including managed entry agreements (MEAs) and multiple criteria decision analysis as well as better systems for the introduction and follow-up of new medicines including horizon scanning and budget-forecast activities (Godman et al., 2014a; Godman et al., 2021a).
Various regulatory mechanisms have also been introduced including adaptive licensing (Eichler et al., 2012; Eichler et al., 2015; Vella Bonanno et al., 2017), accelerated assessments and conditional marketing approval, to facilitate authorization and funding of promising candidate medicines early in their development (Hoekman et al., 2015; Martinalbo et al., 2016). However, there are concerns with such proposals due to the lack of robust evidence for improved outcomes of these new medicines when used in routine clinical practice (Godman et al., 2014a; Beachler et al., 2021). In addition, currently new oncology treatments are often evaluated based on Phase II and III trials using surrogate endpoints, which are easier to measure (Kim and Prasad, 2015; Kemp and Prasad, 2017). For instance, in the US in 2017, 21% of new medicines for patients with cancer were approved by the US Food and Drug Administration (FDA) based on Phase I/II trials with 50% based on Phase II trials (IQVIA Institute for Human Data Science, 2018). This is a concern for health authorities, as surrogate markers do not necessarily translate into improved survival rates in practice, leaving considerable uncertainty in terms of the overall clinical benefit and therapeutic value of new medicines (Cortazar et al., 2014; Prasad et al., 2015; Kemp and Prasad, 2017; Paoletti et al., 2020). Uncertainty over cost-effectiveness due to lack of appropriate evaluation data often leads to overestimating the clinical value of a new medicine, higher prices and concerns regarding who should fund the new medicine until more data becomes available (Fojo et al., 2014; Cohen, 2017; Pontes et al., 2020). Consequently, studies undertaken with data collected in routine care are becoming increasingly important as part of post-marketing activities to evaluate if the new medicines achieve the desired outcomes to support continued funding (Booth et al., 2019; Godman et al., 2021a).
In this context, real-world data collected outside randomized clinical trials (RCTs) is a powerful tool that can be used to generate robust real-world evidence to support future health authority decisions, including surrounding their funding and reimbursement (Cave et al., 2019; Martini et al., 2020). Real-world data collected in routine care can derive from a number of sources including hospital and pharmacy registers, electronic health records, administrative datasets, patient registers as well as population and healthcare surveys (OECD Health Division, 2019). Such data can complement RCTs to help assess the effectiveness of new medicines in routine clinical care versus their documented efficacy in trials (Khor et al., 2014; Kibbelaar et al., 2017; Kilburn et al., 2017; Zanotti et al., 2017; Eriksson et al., 2018; Baillie et al., 2020; Lemanska et al., 2020; Beachler et al., 2021; Lester et al., 2021; Nakayama et al., 2021). Real-world data has for instance been used in the evaluation of real-world outcomes of olaparib treatment for ovarian cancer in Sweden (Eriksson et al., 2018). Additionally, Frisk et al. (2018) in their follow-up studies using health authority databases in patients with chronic hepatitis C demonstrated an overall cure rate of 96% with second-generation direct-acting antivirals justifying continued funding (Frisk et al., 2018). Post-launch studies have also been undertaken confirming the effectiveness and safety of novel oral anticoagulants given initial concerns (Malmström et al., 2013; Mueller et al., 2019; Komen et al., 2021). We are also seeing generally an increase in the use of real-world data to support reimbursement and funding decisions (IQVIA, 2022).
Cancer registries have existed since the mid-20th century to monitor incidence, mortality and prevalence in populations and are increasingly being expanded and linked to other sources of data on medicine utilization as well as outcomes and effectiveness of oncology treatments (Siesling et al., 2015; Forsea, 2016; Booth et al., 2019). The availability of registries to monitor overall drug utilization in Europe has been investigated in both ambulatory care and hospitals (Ferrer et al., 2014; Sabaté et al., 2015). However, oncology medicines, especially new medicines, are a specific challenge since these are neither completely covered among prescription registries nor in the nationwide cancer registries (Siesling et al., 2015). Consequently, there is a need to document the availability of such resources among health authorities across Europe, as well as the type of data they collect, their robustness and applicability to inform continued funding decisions. This builds on ongoing European projects including the European Network of Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP) programe. ENCePP aims to strengthen research regarding the benefit-risk balance of medicines, including oncology medicines, in Europe by facilitating multi-centre, independent post-authorisation studies based principally on observational research. Alongside this, bringing together resources and expertise in pharmacovigilance and pharmacoepidemiology providing a platform for cross-collaborations (ENCePP, 2015). This also builds on any post-authorisation efficacy studies as part of registration with the European Medicines Agency (European Medicines Agency, 2022).
As a result, this study aims to outline the types of datasets that are available, especially among health authorities, regarding routinely collected patient-level data for oncology among different European countries. This includes what kind of patient-level data is routinely collected and the extent of its use from a health authority perspective. The objective being to better inform decision-making, including continued funding for new expensive oncology medicines. Additionally, to explore and understand the challenges and avenues for collaboration and data sharing across Europe principally among health authority personnel. This is important given the recognized complexities with the sharing of government and health authority data within and among countries. Complexities include issues surrounding security and privacy laws, technological challenges especially when combining different datasets (record linkage), organizational and financial concerns surrounding data entry, regulatory issues, limited government support and other political issues (Galetsi et al., 2019). However, we are aware there is a need to make patient-level data more available for research purposes across Europe to improve future patient care. We believe such discussions will contribute to improving accessibility, affordability and appropriateness of potential life-saving cancer therapies as more data becomes available.
2 MATERIALS AND METHODS
2.1 Study Design
This study applied a mixed method approach consisting of a cross-sectional survey (Creswell and Clark, 2006), with the qualitative data collected simultaneously and integrated in the cross-sectional survey as open-ended questions (Figure 1). A follow-up discussion was undertaken after the cross-sectional survey data was collected to complement and further explore responses gathered form open-ended survey questions. Analogous mixed-method approaches have been used before by the authors and collaborators when conducting similar research on key topics across Europe (Wild et al., 2016; Vella Bonanno et al., 2017; Moorkens et al., 2017; Godman et al., 2019; Vella Bonanno et al., 2019; Gad et al., 2020; Godman et al., 2021a), as well as by others in various research fields (Taylor and Abernathy, 2014; Creswell and Hirose, 2019; Biermann et al., 2020).
[image: Figure 1]FIGURE 1 | Visual representation of the study design steps for data collection, analysis and interpretation.
2.2 Setting and Participant Sampling
The survey was conducted among key stakeholders across the healthcare sector, especially health authority personnel and their advisers, from various European countries to represent different perspectives and experiences. Purposive sampling was considered the most appropriate strategy for this study as the main interest was to include key senior-level players that could provide the most up-to-date and relevant information and insights on the topic from the standpoint of their professional background. Consequently, key informants were purposefully selected to include clinicians, oncologists and particularly health authorities personnel and their advisers responsible for pricing, funding and reimbursement decisions for cancer medicines including new cancer medicines. They were also selected based on their country to include a wide range of geographical locations, population sizes, economic powers and health system organizations. Figure 2 and Table 1 illustrate the countries which were involved in the study, broken down by these different characteristics, which were considered important for the survey outcomes. In addition, snowball sampling was also used where appropriate to identify additional senior-level stakeholders suggested through the initial contacts.
[image: Figure 2]FIGURE 2 | Map of countries included in the survey according to geographical region as defined by EU Vocabularies (European Commission, 2021). Map generated through MapChart (MapChart, 2021). It is important to note that Scotland and Catalonia are included in the study as independent entities from the respective countries (United Kingdom and Spain), with autonomous decision-making power including in the healthcare sector.
TABLE 1 | Country information broken down by population, economic power and type of health system.
[image: Table 1]Participants were identified through known research networks, such as the European branch of the International Society for Pharmacoepidemiology Special Interest Group for Drug Utilization Research (EuroDURG), as well as the Piperska group of policymakers and their advisers across Europe focusing on the rational use of medicines (Garattini et al., 2008; Sabaté et al., 2014). Many of these senior-level decision makers and academics, including some of the co-authors, have previously been involved through these networks in various cross-national studies on diverse areas of pharmaceutical policy, providing drug utilization and expenditure data, including on oncology medicines (Godman et al., 2014b; Moon et al., 2014; Godman et al., 2019; Pontes et al., 2020; Godman et al., 2021b). The stakeholders were invited by email to participate in the survey. The initial sample consisted of 56 participants selected through purposive sampling and an additional 4 were included through snowball sampling. In total 60 stakeholders across 28 countries were contacted and invited to take part in the study.
2.3 Data Collection
2.3.1 Questionnaire
Data was collected through a structured questionnaire, with quantifiable questions including yes/no and a multiple choice format, as well as open-ended questions with a qualitative focus. A small pilot discussion was initially conducted with 6 key stakeholders, among the invited participants, from different European countries and regions (including Catalonia [Spain], Lithuania, Sweden, Poland and Scotland [the United Kingdom]) all of whom had a deep knowledge in the field. This resulted in an improved structuring of the survey as well as testing the feasibility and validity of the questions. A complete version of the questionnaire was developed following the pilot discussion, and was pretested with key selected informants to further refine the questions in terms of their clarity, focus and importance of the topics covered, to enhance the questionnaire validity and robustness.
The final survey was distributed in electronic format (through the Zoho Survey platform (Zoho Survey, 2021)) to the other identified stakeholders. The questionnaire was written in English and contained 20 questions, which were organized into four topics: 1) general availability of cancer medicines; 2) pricing and reimbursement systems; 3) types of databases collecting overall drug utilization and patient-level data in oncology; 4) future improvements and developments in data collection and data sharing (Supplementary File S1). The first two topics were included to gain understanding of the key issues surrounding the availability of cancer medicines and funding decisions, which will be followed-up in future research. The third and fourth topic more strictly pertain to this study and the outlined research aims. The responses were collected over a period of 2 weeks between March 29 and 14 April 2021.
2.3.2 Focus Group Discussion
A focus group discussion was additionally conducted after the questionnaire data was collected to complement and consolidate understanding of the qualitative responses obtained to the open-ended survey questions. Participants for the discussion were selected among the survey respondents based on the extent of and need to clarify some of the open-ended responses provided. 19 respondents were invited via email, and six eventually took part in the focus group discussion, which was held through zoom. The discussion was moderated by two of the principal authors (BG and BW) due to their knowledge in this area to facilitate a stimulating and natural flow of the dialogue. The principal author (AP) was the assistant moderator and mainly responsible for taking notes and observations during the discussion. The session was videotaped after obtaining informed consent and the conversation was transcribed to use for analysis.
2.4 Data Analysis
2.4.1 Quantitative
Using the questionnaire platform Zoho Survey and Microsoft Excel (version 16.16.27), quantifiable questionnaire data was analyzed with traditional descriptive statistics (frequencies, proportions, mean and median). When stakeholders from the same country provided contrasting answers, this was managed by checking back with the respondents for their interpretation of the questions and attempting to reach a consensus. However, this was not always possible. In these instances, contrasting responses within countries were maintained.
2.4.2 Qualitative
Open-ended answers and the focus discussion transcript were analyzed with content analysis (Erlingsson and Brysiewicz, 2017), focusing on the manifest content. The content analysis focused on generating the meaning units, codes and categories that emerged from the open-ended questions and from the additional information obtained through the focus discussion.
2.5 Ethical Considerations
No ethical approval was sought for this project as the study did not involve handling of sensitive or confidential data and the issues discussed were not likely to bring any personal risk to the participants. In addition, the topic covered strictly pertained to the stakeholders’ professional competence and knowledge. Ethical considerations were made regarding completion of the questionnaire. This was addressed by providing comprehensive information to the stakeholders concerning the context and aim of the study. Participation was entirely voluntary, and participants indicated their consent to take part in the questionnaire form before providing their answers, with the option to decline to answer to any question or exit the questionnaire at any time. Furthermore, the voluntary option to include their name and contact details was included and participants were informed that this would be used only if they agreed to be further contacted for potential interviews. When conducting the focus group discussion, the participants’ informed consent was ascertained orally prior to recording the session. This is in accordance with national regulations and institutional guidelines and is in line with previous projects undertaken by the co-authors across a number of topics (Godman et al., 2014a; Vella Bonanno et al., 2017; Ferrario et al., 2017; Godman et al., 2018; Godman et al., 2019; Vella Bonanno et al., 2019; Gad et al., 2020; Godman et al., 2021a).
3 RESULTS
3.1 Response Rate and Respondent Characteristics
Out of the initial sample of 60 stakeholders that were invited to take part in the questionnaire, a total of 25 stakeholders from 18 European countries (Figure 2) responded, resulting in a 42% response rate. The respondents represented a varied mix of different professional backgrounds across the healthcare settings (Table 2). In addition, a number of respondents were classified as “multiple affiliations” due to their involvements between health authorities, healthcare services, and academia. The results from the quantifiable survey responses are described in the following sections in terms of the proportion of participants who answered the questions as not all questions were answered by all 25 respondents.
TABLE 2 | Respondent breakdown by professional setting.
[image: Table 2]3.2 Overview of Oncology Datasets Across Countries
3.2.1 Availability and Use of Databases
According to the responses from most stakeholders (n = 21/25), there are different types of organizations collecting drug utilization data across the countries, as displayed in Figure 3A. A summary of the situation concerning datasets in each country is also available in the Appendix (Supplementary File S2). Concerning hospital records, 76% (n = 16/21) of respondents said these are used to collect data for hospital medicines (inpatient care within their healthcare system), while this is less of a case for ambulatory care medicines (outpatient care) (24%, n = 5/21). In contrast, prescription registers were predominantly indicated for collecting ambulatory medicine data (71%, n = 15/21). Many respondents also documented the availability of national cancer registries that collect data for ambulatory (52%, n = 11/21) and inpatient care (57%, n = 12/21). This pertains to Bulgaria, France, Hungary, Malta, Norway, Poland, Scotland, Slovakia and Sweden (Supplementary File S2). A smaller proportion of respondents also indicated that regional cancer registries are employed to collect data in ambulatory (19%, n = 4/21) and hospital (24%, n = 5/21) care. Furthermore, some countries have specific drug programs or dedicated registers that collect data for oncology medicines both from hospital (48%, n = 10/21) and ambulatory care (43%, n = 9/21). This is the case for Hungary, Italy, Lithuania, Malta, Norway, Poland, Romania, Catalonia and Sweden (Supplementary File S2).
[image: Figure 3]FIGURE 3 | Types of databases for oncology ((A), n = 24) and entities that may use the collected data ((B), n = 25), according to the participants.
“Other” types of databases also exist as specified by 29% (n = 6/21) of respondents. Examples include the Scottish Prescribing Information Systems that records information for prescription medicines from community pharmacies as well as electronic prescribing for some hospital medicines; the National Health Insurance Fund and National Council on Pricing and Reimbursement in Bulgaria, which collect data and maintain registers for reimbursed and used medicines; and the French national claims data collected through the National Health Data System. In Sweden, register and clinical data can also be available through the Information Network for Cancer Care, a common platform to pool together different cancer registries (Supplementary File S2). Overall, 74% (n = 17/24) of stakeholders considered that databases that collect drug utilization data for oncology do not differ from structures that collect drug utilization data in general, with the exception of specific drug registries.
Concerning data access and use, 63% (n = 24/25) of respondents answered that there are specific regulations that limit data access and sharing, usually limited to data owners. According to the stakeholders’ responses (n = 25) (Figure 3B), databases or registries can be accessed or used by reimbursement agencies (84%, n = 21/25), hospitals (56%, n = 14/25), health professionals (52%, n = 13/25), and Ministries of Health (48%, n = 12/25). In contrast, data is less available for public access (12%, n = 3/25) and for pharmaceutical companies (4%, n = 1/25) (Figure 3B). 68% (n = 17/25) of participants also specified “other”, referring to possibilities of data availability for public use, research and academia, usually upon request and permission. This is the case for Germany, Austria, Sweden, France, Slovakia, Scotland, Catalonia and Hungary (Supplementary File S2).
3.2.2 Characteristics of the Data Collected
67% of respondents (n = 16/24) agreed that both individual-level and aggregated data is collected in their country. As shown in Figure 4A, the most widely available data in the majority of countries is medicine expenditure data, which is recorded both for medicines prescribed in ambulatory (90%, n = 19/21) and hospital care (86%, n = 18/21). A number of stakeholders also mentioned that data on diagnosis (ambulatory care: 67%, n = 14/21; hospital care: 71%, n = 15/21), indication (ambulatory care: 52%, n = 11/21; hospital care: 67%, n = 14/21) and treatment duration (71%, n = 15/21) is collected for both ambulatory and hospital settings.
[image: Figure 4]FIGURE 4 | Types of oncology data recorded ((A), n = 24), perceived data robustness and validity ((B), n = 23), frequency of data update and analysis ((C), n = 22) and possibilities for data linkage ((D), n = 22), according to the participants. PROMs = Patient Reported Outcome Measures.
As specified by 43% (n = 9/21) of the respondents, data on medicines safety such as adverse events is also recorded, as well as data on effectiveness measures such as survival, progression-free survival and quality of life (ambulatory care: 43%, n = 9/21; hospital care: 48%, n = 10/21). According to the responses, some countries only appear to collect safety data, such as Romania, Scotland and Sweden, or effectiveness data, as seen in Bulgaria and Lithuania. In contrast, both types of evidence were collected in Hungary, Italy, Norway, France, Poland, and Catalonia. Information on medicine dispensing is available in fewer countries for ambulatory (19%, n = 4/21) and hospital (14%, n = 3/21) care, as was stated by respondents from France, Hungary, Italy and Catalonia. Limited data on Patient Reported Outcome Measures is currently being collected among the involved countries, and this was indicated as available only by Scotland. The option “Other” was chosen when referring to instances where no precise schemes for data collection are established and the type of data recorded depends on individual registries or facilities collecting the data.
With regards to data robustness and validity, Figure 4B shows 35% (n = 8/23) of respondents answered that there are limitations with data robustness, and 26% (n = 6/23) that there are problems of poor validity. In contrast, 22% (n = 5/23) believed the data gathered is robust and well validated, whilst 17% (n = 4/23) had no knowledge or experience regarding this.
Another aspect of interest regarding the type of drug utilization data is how up to date the information collected is (Figure 4C). Concerning database update, 33% (n = 5/15) of respondents agreed this can occur annually, 20% (n = 3/15) weekly and 13% (n = 2/15) answered on a monthly basis. In terms of analyzing the data stored, 36% (n = 5.14) of respondents suggested the data is analyzed annually and 29% (n = 4/14) monthly, versus 7% (n = 1/14) saying this is undertaken on a weekly basis. Over 40% of respondents picked “other” as an option, referring to uncertainty of the answer, lack of knowledge or difficulty in providing a defined answer due to variation in how the data is collected and analyzed across databases.
Finally, the possibility of linking databases and registries across ambulatory and hospital settings within countries was also addressed in the questionnaire (Figure 4D). 45% (n = 9/20) of the stakeholders answered that linking datasets is possible in ambulatory care and 60% (n = 12/20) said so for databases in hospital settings. This pertains to Germany, Lithuania, Malta, Romania, Sweden, France, Catalonia, Hungary and Scotland. On the other hand, participants from Bosnia and Herzegovina, Slovenia, Croatia, Bulgaria, Italy and Slovakia answered linking datasets is not possible in their country neither in ambulatory care (55%; n = 11/20) nor hospital care (40%; n = 8/20).
3.3 Challenges and Opportunities for Collaboration and Improving Data Collection
The following key themes that were investigated through a qualitative analysis of open-ended questions and follow-up discussion are presented: 1) advantages and disadvantages of current data collection systems, 2) suggestions to improve data systems, 3) barriers and opportunities to cross-national collaboration.
3.3.1 Advantages and Disadvantages of Current Data Collection Systems
The established database systems. The state of currently established databases was represented both as an advantage and disadvantage (Figure 5). In countries where comprehensive registries to collect drug utilization data across both ambulatory and hospital care settings are in place, this is seen as an advantage of current data collection systems, i.e. one that allows for the collection of ample information on medicine consumption, often with quite large population coverage. Nonetheless, in many countries there is a lack of registries and databases for patient-level and drug utilization data. In addition, even where available within one country, data collection systems are not always consistent in collecting data across regions, healthcare settings or therapeutic areas.
[image: Figure 5]FIGURE 5 | Main advantages and disadvantages of data collection systems for oncology identified by the participants.
Availability and extent of data collected. A key drawback with the current data collection systems is that there is often limited data, mainly focusing on aggregated data for volumes and expenditure, compared to limited reporting of actual patient-level data on effectiveness, safety and patient outcomes measures (Figure 5). In line with this, the quality and detail of the evidence collected represents a concern as there are often gaps in the measures and variables that are recorded, which makes it difficult to accurately monitor and analyze treatment regimens, outcomes and adverse events (Figure 5). Most participants felt that a major hurdle to the efficient use and availability of data is that it is often not possible or very difficult to link data between datasets and healthcare settings within countries let alone across countries.
Regulations for data access and use. Closely linked to the availability and extent of data collected, many stakeholders suggested that strict regulations for data access and use represent further limitations in the data collection systems (Figure 5). The legal barriers in terms of data ownership and data protection exacerbate issues in accessibility of the data. Consequently, even when data is collected, it is often not available for analysis and use outside of the scope of hospitals, reimbursement agencies or other institutions responsible for gathering evidence and information for specific purposes.
Resources for data collection. A final issue that emerged as a drawback of current data systems is the resources - or lack thereof - needed for data collection (Figure 5). Many current information systems require oncologists, clinicians and physicians to enter the data manually, which represents a high additional workload and is time-consuming. In addition, the lack of dedicated staff, financial resources and IT infrastructure to speed and facilitate data recording can result in data not being accurately recorded and in low reporting rates, further exacerbating issues with data quality, validity and robustness.
3.3.2 Suggestions to Improve Data Systems
Improving policies and guidelines for data collection. Participants suggested the establishment of better guidelines and regulations for data access as a step towards improving data systems. Namely, there is pressing need for more transparency in publishing data and strengthening opportunities to use the available evidence for analysis and observational studies. However, mindful of existing security and privacy regulations within countries in terms of data collection and analysis. The promotion of further incentives for healthcare professionals to collect and provide detailed routine clinical data to health authority and other key stakeholder groups is also a potential step to improve the current datasets. Building on comparisons and successful examples from different countries through health authority cooperation is also a key step for future improvements in the prompting of real-world evidence, as well as developing common data models to pool and analyze data from different sources both within and among countries.
Investing in databases. Stakeholders discussed how addressing guidelines for data collection and access should be accompanied by further investment in current and future databases, with many countries requiring the introduction of registries and information systems where they are not available at present. Moreover, previously established databases necessitate expanded coverage at national and regional levels, and encompassing different healthcare settings including hospital and ambulatory care, as well as promote systems and common data models that allow information to be more easily linked across databases and healthcare settings.
Allocating resources for data collection. A further area that was highlighted by the participants was the importance of allocating more resources to data collection in terms of having dedicated people and competent staff other than medical professionals involved in reporting data to alleviate workloads. In addition, enhanced resources and infrastructure for automatization in data capture and entering would also simplify and improve the data collection process.
3.3.3 Barriers and Opportunities for Cross-National Collaboration
Challenges of promoting collaborations in the short term. Whilst there is agreement that cross-country collaboration is an important factor to promote the collection of meaningful data especially in the cancer field, the general opinion reflects current barriers and challenges that often hinder efficient cooperation and improvements (Figure 6). These include the many differences in the availability and structures of health authority and other databases across countries as well as how health systems are organized in the provision of care. Consensus is that much has to be achieved first within individual countries to improve their data collection before potentially strengthening collaborations cross-nationally. On this front, the engagement of multiple stakeholders from different professional and healthcare settings is considered a key opportunity to share knowledge and to obtain meaningful patient-level data for oncology. Nevertheless, this can also represent a barrier to collaboration as it can be difficult to reach consensus especially with important organizational issues as well as potential involvement with commercial organizations. Moreover, issues with legal frameworks to data access and sharing can also hinder the establishment of cross-national cooperation for common datasets to improve availability of individual-level data across Europe.
[image: Figure 6]FIGURE 6 | Key opportunities and barriers outlined by the participants for cross-country collaborations to improve data collection systems for oncology across Europe.
Recommendations and legislations. To facilitate engagement at the European level, stakeholders consider the most feasible way forward involves maintaining and promoting further engagement in cross country research projects and networks. This could foster a better understanding of the situation concerning the availability of patient level-datasets for oncology across Europe, and identify common visions and targets to encourage smoother cooperation between health authorities and others across countries through the establishment of guidelines and common models for data collection, analysis and data-sharing.
3.4 Cancer Medicine Availability, Pricing and Reimbursement
Various key cancer medicines were mentioned to be the current focus across countries in terms of their prices, expenditure and patient use. As this was an open question and not answered by all respondents, it is difficult to quantify the medicines. However, an overview of the different oncology medicines mentioned is available in Supplementary File S3 and will be the subject of future research projects.
Overall, a wide variety of medicines was specified for individual countries. The following medicines were mentioned by multiple countries: Ibrutinib, Nivolumab, Paclitaxel, Palbociclib, Pembrolizumab, Trastuzumab which suggests these oncology medicines could be of common interest in terms of priority therapeutic indications, consumption and budget concerns. We will be following this up in future research projects.
Among most countries, funding of oncology medicines is regulated at the national level both for ambulatory (88%, n = 22/25) and hospital (64%, n = 16/25) medicines. In fewer instances, funding is managed at the regional level (for hospital medicines) or at both levels (Supplementary File S4A). MEAs or other risk-sharing arrangements are commonly used mechanisms to establish pricing agreements, with 82% (n = 18/22) respondents indicating there are 5 or more operating nationally, and 56% (n = 5/9) regionally (Supplementary File S4B). MEAs and other similar schemes involve confidential discounts (67%, n = 16/24), price: volume agreements (63%, n = 15/24) and price: cap agreements (58%, n = 14/24), and to a lesser extent outcome schemes (46%, n = 11/24). 64% of respondents also specified “other” arrangements, including pay-back schemes, budget caps, procurement by tendering, conditional reimbursement among others (Supplementary File S4C).
4 DISCUSSION
Our findings show that there is appreciable variation and fragmentation in the availability of registries and databases, including health authority/health insurance company databases, to collect patient-level data in oncology across Europe. This includes cancer registries, prescription registers and hospital records, as well as registries for specific drug programs, which is typically collected data for use in the context of health authorities such as reimbursement agencies, Ministries of Health, as well as hospitals. There are also differences in the type of data collected, where aggregate expenditure data is the most widely available. However, patient-level data concerning diagnosis, treatment and indication, as well as effectiveness and safety of medicines, is collected to a lesser extent, particularly concerning outcome measures.
Our study also highlights the main concerns associated with current patient-level datasets for oncology. These include the lack of comprehensive registries across countries and healthcare settings, and the limited evidence available on effectiveness, safety and patient outcomes of new cancer medicines, especially with regards to medicines prescribed for inpatients in hospitals. Major hurdles with data ownership limit data accessibility and use, as well as possibilities for linking datasets, and the data collection process is time-consuming for health professionals who need to compile registries. This requires more financial resources to invest in dedicated staff and better information systems to facilitate the recording of data. Fostering cross-national collaboration among health authorities and establishing better guidelines for transparency, publishing and strengthening data sharing are an important aspect moving forward.
The variation and fragmentation in the availability of databases and type of data collected is in part influenced by the different types of healthcare financing systems such as national health services or insurance-based models (Table 1), how different countries manage funding and reimbursement at the national or regional level, and how this can vary for medicines dispensed in ambulatory or inpatient care (Wilking and Jönsson, 2005). These differences are also reflected in the varying patterns in uptake and availability of new oncology medicines that have been observed across Europe (Wilking and Jönsson, 2005; Mayor, 2016; Hofmarcher et al., 2019). Furthermore, different funding mechanisms are increasingly being adopted across Europe, including MEAs and risk-sharing schemes, to address the affordability issue of new cancer medicines, which will likely influence their uptake and the type of data collected to support these schemes (Pauwels et al., 2017; Godman et al., 2021a). Consequently, funding policies and health financing structures may impact the different types of data reporting systems available. The many sources of patient-level data observed across Europe, as well as the scope and quality of data gathered, may also reflect the incentives there are for its collection and how the data is subsequently used. For instance, in countries where health data is owned by health insurances and reimbursement agencies, the type of data available might focus on expenditure and consumption and be limited for the region covered by that service; consequently, it is more difficult to collect data on a national scale (OECD Health Division, 2019). In contrast, some countries with nationally or regionally organized health systems are more advanced in terms of registries and electronic health records with large population coverage, allowing for information to be linked and integrated across care settings (OECD Health Division, 2019).
Our findings concerning the challenges and opportunities to improve data collection accentuate the many concerns associated with the current availability of oncology datasets among health authorities and others, and the type and quality of clinical data being collected. They also underline how, despite the availability of technology and information systems, practice and reality are quite different from expectations that establishing comprehensive cross-country patient-level datasets are easily feasible. As highlighted, fragmentation of registries and databases is an issue across and within countries, and reflects the different capacities, financial and technological resources available to establish detailed and accurate data networks (Montouchet et al., 2018). Electronic health records and registries might be specific to certain healthcare settings but not available in others, and there are little guidelines, criteria and lack of common data models to ensure uniform collection of data within countries, let alone across borders. Furthermore, there are still significant hurdles restricting access and secondary use of patient data for research and healthcare purposes (Galetsi et al., 2019), even for researchers working with health authority data to address key health policy issues. These include barriers due to ownership and lack of transparency in data use, as well as data privacy and protection laws, hindering the possibility to extensively link datasets to obtain and harness routine data to inform policy decisions (Montouchet et al., 2018; OECD Health Division, 2019).
Nevertheless, there are examples of positive changes moving forward, reflected by a number of initiatives across Europe. The Scottish Cancer Medicines Outcome Program (CMOP) is a noteworthy example in pooling together different datasets available to make better use of data for safety, effectiveness and treatment outcomes for the different oncology medicines (CMOP, 2020). The program has demonstrated success in linking registries and electronic records, as well as collecting more patient-level data on quality of life and Patient Reported Outcome Measures (Baillie et al., 2020; CMOP, 2020). In addition to CMOP in Scotland, another interesting initiative is the Systemic Anti-Cancer Therapy datasets in the United Kingdom, which routinely collects and reports data on cancer patients, regimens and treatments outcomes through the National Health Service (Bright et al., 2020). Its wide population coverage and ability to link across different routine care databases within the National Health Service are key strengths that allow for collection of comprehensive evidence to support decision-making on delivery of care and complement RCT evidence for medicines with uncertainty over their clinical value, to better inform funding decisions (Bright et al., 2020). Along the same lines, the Catalan Health Services experience with registries allowed for the consolidation of a Patient and Treatment Registry across all public hospitals in Catalonia, collecting exhaustive information on treatments, indications and clinical variables and can be linked to other registries (Roig Izquierdo et al., 2020). The information collected is analysed and integrated in decision-making concerning MEAs, re-assessment of medicines and indicators based on effectiveness to assess quality and rational use of medicines. This also allows health authorities to discuss the results with hospitals and clinicians with respect to their practices and to review and follow-up on the Catalan Health Services recommendations (Reyes-Travé et al., 2021). Real-world data initiatives have also taken shape in the Scandinavian countries. For instance, in Sweden studies concerning ovarian and prostate cancers have demonstrated the value of harnessing real-world data from registries and health records to investigate and understand the longer-term outcomes of cancer treatments (Eriksson et al., 2018; Beckmann et al., 2021). Nonetheless, it is interesting to note that despite the long history of Nordic countries with establishing cancer registries (Pukkala et al., 2018), there seems to be no clear lead in real-world data initiatives compared to other countries mentioned. In contrast, promising activities are arising across European regions, creating opportunities for comparisons and a shared learning environment.
4.1 Strengths and Limitations
The involvement of key senior-level players representing various professional backgrounds in different healthcare settings across European countries is a major strength of the study alongside the wide range of countries included in this study. Nevertheless, this study has several limitations. Since the intention was to select specific stakeholders in individual countries no sample size calculation was conducted as this was not considered appropriate. Nonetheless, this, along with the relatively small sample of 25 stakeholders, limits the generalizability of the quantitative findings. Additionally, as the survey contained different questions spanning medical practice, funding and policy, respondents’ background may have limited the extent of responses for some questions over the others. Furthermore, it is important to consider that the responses provided are based on the stakeholders’ knowledge and experience in the field, which may have biased the interpretation of survey questions. For instance, participants from a health authority perspective are usually more informed regarding issues of policy and funding, and may have more knowledge regarding datasets collecting information on expenditure, consumption and volume rather than looking at patient outcomes. On the other hand, oncologists, clinicians, pharmacists and other healthcare professionals might be more knowledgeable with issues concerning the effectiveness and safety of different oncology medicines and the situation concerning data collected at the patient-level.
Concerning the qualitative aspect of the methodology, this principally allowed an opportunity to gain a general overview and understanding regarding the main issues and opportunities to improve datasets in the future. In view of this, the open-ended questions and discussion was potentially limited in terms of depth of understanding and reaching saturation, and perhaps further group discussions or interviews with additional stakeholders could have yielded additional knowledge. Consequently, the objective and scope did not allow for an extensive exploration of this topic nor an in-depth review of all databases available in each country. Despite these limitations, the findings are believed to be valid given the seniority and range of different stakeholders approached across Europe.
4.2 Conclusion and Future Implications
We believe the data presented here are the most recent and updated knowledge at present as provided among European countries involving key stakeholder groups, but this could quickly change in the near future. Nevertheless, this study has important implications for the future of real-world data collection for oncology, particularly as this area will likely develop as a high priority for policy agendas. With the increasing number of high-priced medicines that are launched with immature data, expenditure and opportunity costs need to be accounted for by payers to balance finite healthcare budgets with the necessity to provide access to safe and cost-effective cancer medicines. These concerns can be addressed by collecting more data on the performance of a new medicine in routine care, to re-define funding decisions and better allocate resources for healthcare (Barrett et al., 2006; Godman et al., 2021a; Malmström et al., 2013). Consequently, through this study we highlight the imperative need to move forward in collecting standardized datasets for oncology.
To achieve this, a key step will be to continue involving multiple health authority and other stakeholders across the healthcare sectors and build a more common understanding of the value of real-world data on a European level in order to establish the necessary technology, infrastructure and resources to incentivize data collection for oncology and improve its quality and availability across countries. In line with this, building on current initiatives and promoting European-wide cooperation and research engagements will lay the ground for defining clear and common guidelines for implementing data use and develop information platforms for data sharing and linkage (Montouchet et al., 2018; OECD Health Division, 2019). Overall, this study has important relevance in terms of pharmaceutical policy, as the collection of more robust and comprehensive data on patient outcomes, drug performance, effectiveness and safety can help re-shape pricing, reimbursement and funding policies, regulatory processes, drug utilization policies as well as promote accessibility, affordability and appropriateness of new cancer medicines.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. The patients/participants provided their written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
AP conducted the research, wrote the manuscript text and prepared figures. BG and BW supervised the work of AP and provided guidance throughout the research process as well as in drafting and reviewing the manuscript. All other authors were involved in data collection and contributed to the revision of the final manuscript.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
ACKNOWLEDGMENTS
We would like to acknowledge Gisbert W. Selke, Kristina Garuoliené, Vera Vlahovic-Palcevski, Nicole Grössmann, Sarah Mörtenhuber, Magdalena Władysiuk, Gustaf Befrits, Dominik Tomek, Gyongyver Soos, Roberta Joppi, Julie Clarke, Fanni Ispán, and Nils Wilking for taking part in our study and providing valuable experience and insights on the subject.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2022.873556/full#supplementary-material
REFERENCES
 Baillie, K., Mueller, T., Pan, J., Laskey, J., Bennie, M., Crearie, C., et al. (2020). Use of Record Linkage to Evaluate Treatment Outcomes and Trial Eligibility in a Real-World Metastatic Prostate Cancer Population in Scotland. Pharmacoepidemiol Drug Saf. 29 (6), 653–663. doi:10.1002/pds.4998
 Barrett, A., Roques, T., Small, M., and Smith, R. D. (2006). How Much Will Herceptin Really Cost?BMJ 333 (7578), 1118–1120. doi:10.1136/bmj.39008.624051.BE
 Beachler, D. C., de Luise, C., Jamal-Allial, A., Yin, R., Taylor, D. H., Suzuki, A., et al. (2021). Real-world Safety of Palbociclib in Breast Cancer Patients in the United States: a New User Cohort Study. BMC Cancer 21 (1), 1–13. [Internet]. Available from: https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-07790-z (cited Sep 3, 2021). doi:10.1186/s12885-021-07790-z
 Beckmann, K., Garmo, H., Franck Lissbrant, I., and Stattin, P. (2021). The Value of Real-World Data in Understanding Prostate Cancer Risk and Improving Clinical Care: Examples from Swedish Registries. Cancers 13, 875. [Internet]. Available from: https://doi.org/10.3390/cancers13040875 (cited May 14, 2021). doi:10.3390/cancers13040875
 Biermann, O., Tran, P. B., Viney, K., Caws, M., Lönnroth, K., and Annerstedt, K. S. (2020). Active Case-Finding Policy Development, Implementation and Scale-Up in High-Burden Countries: A Mixed-Methods Survey with National Tuberculosis Programme Managers and Document Review. PLoS ONE 15, e0240696. [Internet]. Available from:/pmc/articles/PMC7592767/(cited May 14, 2021). doi:10.1371/journal.pone.0240696
 Booth, C. M., Karim, S., and Mackillop, W. J. (2019). Real-world Data: towards Achieving the Achievable in Cancer Care. Nat. Rev. Clin. Oncol. 16, 312–325. [Internet]. Available from: www.nature.com/nrclinonc (cited Apr 12, 2021). doi:10.1038/s41571-019-0167-7
 Bright, C. J., Lawton, S., Benson, S., Bomb, M., Dodwell, D., Henson, K. E., et al. (2020). Data Resource Profile: The Systemic Anti-cancer Therapy (SACT) Dataset. Int. J. Epidemiol. 49 (1), 15–15L. doi:10.1093/ije/dyz137
 Cave, A., Kurz, X., and Arlett, P. (2019). Real-World Data for Regulatory Decision Making: Challenges and Possible Solutions for Europe. Clin. Pharmacol. Ther. 106, 36–39. Nature Publishing Group. doi:10.1002/cpt.1426
 CMOP (2020). Cancer Medicines Outcomes Programme (CMOP) Phase 1 Report (October 2016 – March 2020), 1–41. 
 Cohen, D. (2017). Cancer Drugs: High Price, Uncertain Value. Bmj 359, j4543–4. Available from: http://dx.doi.org/10.1136/bmj.j4543. doi:10.1136/bmj.j4543
 Cortazar, P., Zhang, L., Untch, M., Mehta, K., Costantino, J. P., Wolmark, N., et al. (2014). Pathological Complete Response and Long-Term Clinical Benefit in Breast Cancer: The CTNeoBC Pooled Analysis. Lancet 384 (9938), 164–172. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/24529560/(cited 2021 May, 12). doi:10.1016/S0140-6736(13)62422-8
 Creswell, J. W., and Clark, V. L. P. (2006). Designing and Conducting Mixed Methods Research. Thousand Oaks, California: SAGE Publications. [Internet]. Available from: https://us.sagepub.com/en-us/nam/designing-and-conducting-mixed-methods-research/book241842 (cited May 8, 2021).
 Creswell, J. W., and Hirose, M. (2019). Mixed Methods and Survey Research in Family Medicine and Community Health. Fam. Med. Community Heal 7 (2), 86. [Internet]. Available from: http://fmch.bmj.com/(cited May 14, 2021). doi:10.1136/fmch-2018-000086
 Demartino, P. C., Miljković, M. D., and Prasad, V. (2020). Potential Cost Implications for All US Food and Drug Administration Oncology Drug Approvals in 2018. JAMA Intern Med. 181 (2), 162–167. doi:10.1001/jamainternmed.2020.5921
 Eichler, H. G., Baird, L. G., Barker, R., Bloechl-Daum, B., Børlum-Kristensen, F., Brown, J., et al. (2015). From Adaptive Licensing to Adaptive Pathways: Delivering a Flexible Life-Span Approach to Bring New Drugs to Patients. Clin. Pharmacol. Ther. 97 (3), 234–246. doi:10.1002/cpt.59
 Eichler, H. G., Oye, K., Baird, L. G., Abadie, E., Brown, J., Drum, C. L., et al. (2012). Adaptive Licensing: Taking the Next Step in the Evolution of Drug Approval. Clin. Pharmacol. Ther. 91 (3), 426–437. doi:10.1038/clpt.2011.345
 ENCePP, (2015). European Network of Centre for Pharmacoepidemiology and ENCePP Home Page. [Internet]. Available from: https://www.encepp.eu/structure/index.shtml (cited Apr 11, 2022). 
 Eriksson, I., Wettermark, B., and Bergfeldt, K. (2018). Real-World Use and Outcomes of Olaparib: a Population-Based Cohort Study. Target Oncol. 13 (6), 725–733. doi:10.1007/s11523-018-0604-z
 Erlingsson, C., and Brysiewicz, P. (2017). A Hands-On Guide to Doing Content Analysis. Afr. J. Emerg. Med. 7 (3), 93–99. Available from: http://dx.doi.org/10.1016/j.afjem.2017.08.001. doi:10.1016/j.afjem.2017.08.001
 European Central Bank (2021). Currency Converter - ECB Statistical Data Warehouse. [Internet]. Available from: https://sdw.ecb.europa.eu/curConverter.do?sourceAmount=6304.0&sourceCurrency=USD&targetCurrency=EUR&inputDate=02-01-2019&submitConvert.x=49&submitConvert.y=5 (cited May 2, 2021). 
 European Commission (2021). EU Vocabularies. [Internet]. Publications Office of the EU. Available from: https://op.europa.eu/en/web/eu-vocabularies (cited Apr 27, 2021). 
 European Health Observatory on Health Systems and Policies (2021). All Countries. [Internet]. Available from: https://eurohealthobservatory.who.int/countries/overview (cited Apr 27, 2021). 
 European Medicines Agency (2022). European Medicines Agency Pre-authorisation Procedural Advice for Users of the Centralised Procedure. [Internet]. Available from: www.ema.europa.eu/contact (cited Apr 11, 2022). 
 Eurostat (2021a). Statistics | Population on 1 January. [Internet]. Available from: https://ec.europa.eu/eurostat/databrowser/view/tps00001/default/table?lang=en (cited Apr 27, 2021). 
 Eurostat (2021b). Eurostat | Statistics | Gross Domestic Product at Market Prices. Available at: https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=sv (Accessed April 27, 2021). 
 Ferrario, A., Arāja, D., Bochenek, T., Čatić, T., Dankó, D., Dimitrova, M., et al. (2017). The Implementation of Managed Entry Agreements in Central and Eastern Europe: Findings and Implications. Pharmacoeconomics 35 (12), 1271–1285. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/28836222/(cited Dec 14, 2020). doi:10.1007/s40273-017-0559-4
 Ferrer, P., Ballarín, E., Sabaté, M., Laporte, J. R., Schoonen, M., Rottenkolber, M., et al. (2014). Sources of European Drug Consumption Data at a Country Level. Int. J. Public Health 59 (5), 877–887. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/24875352/(cited Dec 16, 2020). doi:10.1007/s00038-014-0564-8
 Fojo, T., Mailankody, S., and Lo, A. (2014). Unintended Consequences of Expensive Cancer Therapeutics - the Pursuit of Marginal Indications and a Me-Too Mentality that Stifles Innovation and Creativity: The John Conley Lecture. JAMA Otolaryngol. Head. Neck Surg. 140, 1225–1236. [Internet]. Available from: https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/1891387 (cited May14, 2021). doi:10.1001/jamaoto.2014.1570
 Forsea, A. M. (2016). Cancer Registries in Europe-Going Forward Is the Only Option. ecancermedicalscience 10, 641. [Internet]. Available from:/pmc/articles/PMC4898937/(cited Mar 10, 2021). doi:10.3332/ecancer.2016.641
 Frisk, P., Aggefors, K., Cars, T., Feltelius, N., Loov, S. A., Wettermark, B., et al. (2018). Introduction of the Second-Generation Direct-Acting Antivirals (DAAs) in Chronic Hepatitis C: a Register-Based Study in Sweden. Eur. J. Clin. Pharmacol. 74 (7), 971–978. [Internet]. Available from:/pmc/articles/PMC5999144/(cited Apr 11, 2022). doi:10.1007/s00228-018-2456-y
 Gad, M., Salem, A., Oortwijn, W., Hill, R., and Godman, B. (2020). Mapping of Current Obstacles for Rationalizing Use of Medicines (CORUM) in Europe: Current Situation and Potential Solutions. Front. Pharmacol. 11, 144. [Internet]. Available from: www.frontiersin.org (cited Dec 14, 2020). doi:10.3389/fphar.2020.00144
 Galetsi, P., Katsaliaki, K., and Kumar, S. (2019). Values, Challenges and Future Directions of Big Data Analytics in Healthcare: A Systematic Review. Soc. Sci. Med. 241, 112533. doi:10.1016/j.socscimed.2019.112533
 Garattini, S., Bertele’, V., Godman, B., Haycox, A., Wettermark, B., and Gustafsson, L. L. (2008). Enhancing the Rational Use of New Medicines across European Health Care Systems. Eur. J. Clin. Pharmacol. 64, 1137–1138. doi:10.1007/s00228-008-0537-z
 Godman, B., Bucsics, A., Vella Bonanno, P., Oortwijn, W., Rothe, C. C., Ferrario, A., et al. (2018). Barriers for Access to New Medicines: Searching for the Balance between Rising Costs and Limited Budgets. Front. Public Heal 6 (DEC), 328. doi:10.3389/fpubh.2018.00328
 Godman, B., Haque, M., Leong, T., Allocati, E., Kumar, S., Islam, S., et al. (2021b). The Current Situation Regarding Long-Acting Insulin Analogues Including Biosimilars Among African, Asian, European, and South American Countries; Findings and Implications for the Future. Front. Public Heal 9, 636. doi:10.3389/fpubh.2021.671961
 Godman, B., Malmström, R. E., Diogene, E., Gray, A., Jayathissa, S., Timoney, A., et al. (2014a). Are New Models Needed to Optimize the Utilization of New Medicines to Sustain Healthcare Systems?Expert Rev. Clin. Pharmacol. 8, 77–94. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/25487078/(cited Dec 14, 2020). doi:10.1586/17512433.2015.990380
 Godman, B., Petzold, M., Bennett, K., Bennie, M., Bucsics, A., Finlayson, A. E., et al. (2014b). Can Authorities Appreciably Enhance the Prescribing of Oral Generic Risperidone to Conserve Resources? Findings from across Europe and Their Implications. BMC Med. 12 (1), 98–12. doi:10.1186/1741-7015-12-98
 Godman, B., Hill, A., Simoens, S., Kurdi, A., Gulbinovič, J., Martin, A. P., et al. (2019). Pricing of Oral Generic Cancer Medicines in 25 European Countries; Findings and Implications. GaBI J. 8 (2), 49–70. doi:10.5639/gabij.2019.0802.007
 Godman, B., Hill, A., Simoens, S., Selke, G., Selke Krulichová, I., Zampirolli Dias, C., et al. (2021a). Potential Approaches for the Pricing of Cancer Medicines across Europe to Enhance the Sustainability of Healthcare Systems and the Implications. Expert Rev. Pharmacoeconomics Outcomes Res. 21 (0), 527–540. Available from: https://doi.org/10.1080/14737167.2021.1884546. doi:10.1080/14737167.2021.1884546
 Godman, B., Wild, C., and Haycox, A. (2017). Patent Expiry and Costs for Anticancer Medicines for Clinical Use. GaBI J. 6, 105–106. doi:10.5639/gabij.2017.0603.021
 Haycox, A. (2016). Why Cancer?Pharmacoeconomics 34 (7), 625–627. doi:10.1007/s40273-016-0413-0
 Hirsch, B. R., Balu, S., and Schulman, K. A. (2014). The Impact of Specialty Pharmaceuticals as Drivers of Health Care Costs. Health Aff. (Millwood) 33 (10), 1714–1720. doi:10.1377/hlthaff.2014.0558
 Hoekman, J., Boon, W. P., Bouvy, J. C., Ebbers, H. C., De Jong, J. P., and De Bruin, M. L. (2015). Use of the Conditional Marketing Authorization Pathway for Oncology Medicines in Europe. Clin. Pharmacol. Ther. 98 (5), 534–541. doi:10.1002/cpt.174
 Hofmarcher, T., Brådvik, G., Jönsson, B., Lindgren, P., Jönsson, B., and Wilking, N. (2019). Comparator Report on Cancer in Europe 2019 – Disease Burden, Costs and Access to Medicines. [Internet]. IHE Report. Available from: https://ihe.se/en/publicering/comparator-report-on-cancer-in-europe-2019/ (Accessed March 22, 2021). 
 IQVIA (2022). Global Trends in R&D - Overview through 2021. [Internet]. Available from: moz-extension://a5657cac-d802-4271-9464-351ef3bdcdbc/enhanced-reader.html?openApp&pdf=https%253A%252F%252Fwww.iqvia.com%252F-%252Fmedia%252Fiqvia%252Fpdfs%252Finstitute-reports%252Fglobal-trends-in-r-and-d%252Fiqvia-institute-global-trends-in-rd-0521forwe (cited Apr 11, 2022). 
 IQVIA Institute for Human Data Science (2018). Global Oncology Trends 2018. [Internet]. Available from: https://www.iqvia.com/insights/the-iqvia-institute/reports/global-oncology-trends-2018 (cited Apr 11, 2022). 
 Kemp, R., and Prasad, V. (2017). Surrogate Endpoints in Oncology: When Are They Acceptable for Regulatory and Clinical Decisions, and Are They Currently Overused?BMC Med. 15 (1), 134. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/28728605/(cited May 10, 2021).
 Khor, S., Beca, J., Krahn, M., Hodgson, D., Lee, L., Crump, M., et al. (2014). Real World Costs and Cost-Effectiveness of Rituximab for Diffuse Large B-Cell Lymphoma Patients: A Population-Based Analysis. BMC Cancer 14 (14), 586. [Internet]. Available from: https://bmccancer.biomedcentral.com/articles/10.1186/1471-2407-14-586 (cited Sep 3, 2021). doi:10.1186/1471-2407-14-586
 Kibbelaar, R. E., Oortgiesen, B. E., van der Wal-Oost, A. M., Boslooper, K., Coebergh, J. W., Veeger, N. J. G. M., et al. (2017). Bridging the Gap between the Randomised Clinical Trial World and the Real World by Combination of Population-Based Registry and Electronic Health Record Data: A Case Study in Haemato-Oncology. Eur. J. Cancer 86, 178–185. doi:10.1016/j.ejca.2017.09.007
 Kilburn, L. S., Aresu, M., Banerji, J., Barrett-Lee, P., Ellis, P., and Bliss, J. M. (2017). Can Routine Data Be Used to Support Cancer Clinical Trials? A Historical Baseline on Which to Build: Retrospective Linkage of Data from the TACT (CRUK 01/001) Breast Cancer Trial and the National Cancer Data Repository. Trials 18 (1), 561. [Internet]Available from: https://pubmed.ncbi.nlm.nih.gov/29179731/(cited Jan 21, 2021). doi:10.1186/s13063-017-2308-6
 Kim, C., and Prasad, V. (2015). Cancer Drugs Approved on the Basis of a Surrogate End Point and Subsequent Overall Survival: An Analysis of 5 Years of Us Food and Drug Administration Approvals. JAMA Intern. Med. 175, 1992–1994. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/26502403/(cited May 14, 2021). doi:10.1001/jamainternmed.2015.5868
 Komen, J. J., Pottegård, A., Mantel-Teeuwisse, A. K., Forslund, T., Hjemdahl, P., Wettermark, B., et al. (2021). Persistence and Adherence to Non-vitamin K Antagonist Oral Anticoagulant Treatment in Patients with Atrial Fibrillation across Five Western European Countries. Europace 23 (11), 1722–1730. [Internet]. Available from: https://academic.oup.com/europace/article/23/11/1722/6294202 (cited Apr 20, 2022). doi:10.1093/europace/euab091
 Lemanska, A., Byford, R. C., Cruickshank, C., Dearnaley, D. P., Ferreira, F., Griffin, C., et al. (2020). Linkage of the CHHiP Randomised Controlled Trial with Primary Care Data: A Study Investigating Ways of Supplementing Cancer Trials and Improving Evidence-Based Practice. BMC Med. Res. Methodol. 20 (1), 198. doi:10.1186/s12874-020-01078-9
 Lester, J., Escriu, C., Khan, S., Hudson, E., Mansy, T., Conn, A., et al. (2021). Retrospective Analysis of Real-World Treatment Patterns and Clinical Outcomes in Patients with Advanced Non-small Cell Lung Cancer Starting First-Line Systemic Therapy in the United Kingdom. BMC Cancer 21 (1), 515. [Internet]. Available from: https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-08096-w (cited Sep 3, 2021). doi:10.1186/s12885-021-08096-w
 Malmström, R. E., Godman, B. B., Diogene, E., Baumgärte, C., Bennie, M., Bishop, I., et al. (2013). Dabigatran - A Case History Demonstrating the Need for Comprehensive Approaches to Optimize the Use of New Drugs. Front. Pharmacol. 4 (May), 39. doi:10.3389/fphar.2013.00039
 MapChart (2021). Create Your Own Custom Map. [Internet]. Available from: https://mapchart.net/index.html (cited May 14, 2021). 
 Martinalbo, J., Bowen, D., Camarero, J., Chapelin, M., Démolis, P., Foggi, P., et al. (2016). Early Market Access of Cancer Drugs in the EU. Ann. Oncol. 27 (1), 96–105. Available from: https://doi.org/10.1093/annonc/mdv506. doi:10.1093/annonc/mdv506
 Martini, N., Sultana, J., Addis, M., Braga, M., Corrao, G., Campomori, A., et al. (2020). What Can Real World Evidence Contribute to Regulatory Science in Pre and Post Marketing Setting?Pharm. Adv. 02, 1–8. Available from: https://doi.org/10.36118/pharmadvances.02.2020.02 (cited Apr 5, 2021). doi:10.36118/pharmadvances.02.2020.02
 Mayor, S. (2016). Differences in Availability of Cancer Drugs across Europe. Lancet Oncol. 17, 1196. doi:10.1016/S1470-2045(16)30378-3
 McCormick, P. J. (2018). Cancer Tsunami: Emerging Trends, Economic Burden, and Perioperative Implications. Curr. Anesthesiol. Rep. 8, 348–354. [Internet]. Available from:/pmc/articles/PMC6530937/10.1007/s40140-018-0294-1 (cited Apr 6, 2021). doi:10.1007/s40140-018-0294-1
 Montouchet, C., Thomas, M., Anderson, J., and Foster, S. (2018). The Oncology Data Landscape in Europe: Report. [Internet]. Available from: https://efpia.eu/media/412192/efpia-onco-data-landscape-1-report.pdf (cited Apr 12, 2021). 
 Moon, J. C., Godman, B., Petzold, M., Alvarez-Madrazo, S., Bennett, K., Bishop, I., et al. (2014). Different Initiatives across Europe to Enhance Losartan Utilization Post Generics: Impact and Implications. Front. Pharmacol. 5 (SEP), 219. doi:10.3389/fphar.2014.00219
 Moorkens, E., Vulto, A. G., Huys, I., Dylst, P., Godman, B., Keuerleber, S., et al. (2017). Policies for Biosimilar Uptake in Europe: An Overview. PLoS ONE 12, e0190147. [Internet]. Available from: https://dx.plos.org/10.1371/journal.pone.0190147 (cited Dec 26, 2020). doi:10.1371/journal.pone.0190147
 Mueller, T., Alvarez-Madrazo, S., Robertson, C., Wu, O., and Bennie, M. (2019). Comparative Safety and Effectiveness of Direct Oral Anticoagulants in Patients with Atrial Fibrillation in Clinical Practice in Scotland. Br. J. Clin. Pharmacol. 85 (2), 422–431. doi:10.1111/bcp.13814
 Nakayama, T., Yoshinami, T., Yasojima, H., Kittaka, N., Takahashi, M., Ohtani, S., et al. (2021). Real-world Effectiveness of Post-trastuzumab Emtansine Treatment in Patients with HER2-Positive, Unresectable And/or Metastatic Breast Cancer: a Retrospective Observational Study (KBCSG-TR 1917). BMC Cancer 21 (1), 795. [Internet]. Available from: https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-08504-1 (cited Sep 3, 2021). doi:10.1186/s12885-021-08504-1
 OECD Health Division (2019). Using Routinely Collected Data to Inform Pharmaceutical Policies: Analytical Report for OECD and EU Countries. Available from: http://www.oecd.org/els/health-systems/routinely-collected-data-to-inform-pharmaceutical-policies.htm (cited Mar 23, 2021). 
 Office for National Statistics, (2021). Regional Economic Activity by Gross Domestic Product, UK. [Internet]. Available from: https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/regionaleconomicactivitybygrossdomesticproductuk/1998to2019 (cited Sep 4, 2021). 
 Paoletti, X., Lewsley, L. A., Daniele, G., Cook, A., Yanaihara, N., Tinker, A., et al. (2020). Assessment of Progression-free Survival as a Surrogate End Point of Overall Survival in First-Line Treatment of Ovarian Cancer: A Systematic Review and Meta-Analysis. JAMA Netw. Open 3 (1), e1918939. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/31922558/ (cited May 12, 2021). doi:10.1001/jamanetworkopen.2019.18939
 Pauwels, K., Huys, I., Vogler, S., Casteels, M., and Simoens, S. (2017). Managed Entry Agreements for Oncology Drugs: Lessons from the European Experience to Inform the Future. Front. Pharmacol. 8 (APR), 171. [Internet]. Available from: http://journal.frontiersin.org/article/10.3389/fphar.2017.00171/full (cited Mar 18, 2021). doi:10.3389/fphar.2017.00171
 Pontes, C., Zara, C., Torrent-Farnell, J., Obach, M., Nadal, C., Vella-Bonanno, P., et al. (2020). Time to Review Authorisation and Funding for New Cancer Medicines in Europe? Inferences from the Case of Olaratumab. Appl. Health Econ. Health Policy 18 (1), 5–16. Available from: https://doi.org/10.1007/s40258-019-00527-x. doi:10.1007/s40258-019-00527-x
 Prasad, V., Kim, C., Burotto, M., and Vandross, A. (2015). The Strength of Association between Surrogate End Points and Survival in Oncology: A Systematic Review of Trial-Level Meta-Analyses. JAMA Intern Med. 175 (8), 1389–1398. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/26098871/ (cited May 12, 2021). doi:10.1001/jamainternmed.2015.2829
 Pukkala, E., Engholm, G., Højsgaard Schmidt, L. K., Storm, H., Khan, S., Lambe, M., et al. (2018). Nordic Cancer Registries–An Overview of Their Procedures and Data Comparability. Acta Oncol. 57 (4), 440–455. [Internet]. Available from: https://www.tandfonline.com/action/journalInformation?journalCode=ionc20 (cited May 14, 2021). doi:10.1080/0284186X.2017.1407039
 Reyes-Travé, A., Guarga-Solé, L., Roig-Izquierdo, M., Alonso-Pérez, E., Clopés-Estela, A., Delgadillo-Duarte, J., et al. (2021). Characterization of the Pharmaceutical Risk-Sharing Arrangement Process in Catalonia. Pharmacoeconomics 39 (9), 973–982. doi:10.1007/s40273-021-01046-1
 Roig Izquierdo, M., Prat Casanovas, M. A., Gorgas Torner, M. Q., and Pontes García, C. (2020). Registry of Patients and Treatments of Hospital Medicines in Spain: 10 Years of Clinical Data. Med. Clin. Barc. 154 (5), 185–191. doi:10.1016/j.medcli.2019.09.009
 Sabaté, M., Ferrer, P., Ballarín, E., Rottenkolber, M., Amelio, J., Schmiedl, S., et al. (2015). Inpatient Drug Utilization in Europe: Nationwide Data Sources and a Review of Publications on a Selected Group of Medicines (PROTECT Project). Basic Clin. Pharmacol. Toxicol. 116, 201–211. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/25420967/(cited 2020 Dec, 16). doi:10.1111/bcpt.12358
 Sabaté, M., Pacheco, J. F., Ballarín, E., Ferrer, P., Petri, H., Hasford, J., et al. (2014). A Compilation of Research Working Groups on Drug Utilisation across Europe. BMC Res. Notes 7 (1), 143. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/24625054/(cited May 14, 2021). doi:10.1186/1756-0500-7-143
 Scottish Government (2021). statistics.gov.scot : Population Estimates Summary (Current Geographic Boundaries). [Internet]Available from: https://statistics.gov.scot/resource?uri=http%3A%2F%2Fstatistics.gov.scot%2Fdata%2Fpopulation-estimates-2011-datazone-linked-dataset (cited Sep 4, 2021). 
 Siesling, S., Louwman, W. J., Kwast, A., Van Den Hurk, C., O’Callaghan, M., Rosso, S., et al. (2015). Uses of Cancer Registries for Public Health and Clinical Research in Europe: Results of the European Network of Cancer Registries Survey Among 161 Population-Based Cancer Registries during 2010-2012. Eur. J. Cancer 51 (9), 1039–1049. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/25131265/(cited Dec 16, 2020). doi:10.1016/j.ejca.2014.07.016
 Simoens, S., van Harten, W., Lopes, G., Vulto, A., Meier, K., and Wilking, N. (2017). What Happens when the Cost of Cancer Care Becomes Unsustainable?Eur. Oncol. Haematol. 13 (02), 108. doi:10.17925/eoh.2017.13.02.108
 Statistical Institute of Catalonia (2021a). Idescat. Annual Indicators. Population on 1 January. By Sex. [Internet]. Available from: https://www.idescat.cat/indicadors/?id=anuals&n=10328&lang=en&tema=XIFPO&col=1 (cited Sep 4, 2021). 
 Statistical Institute of Catalonia (2021b). Idescat. GDP Per Inhabitant. [Internet]. Available from: https://www.idescat.cat/pub/?id=aec&n=356&lang=en (cited Sep 4, 2021). 
 Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., et al. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 71 (3), 209–249. [Internet]. Available from: https://onlinelibrary.wiley.com/doi/10.3322/caac.21660 (cited Mar 26, 2021). doi:10.3322/caac.21660
 Taylor, S. S., and Abernathy, T. V. (2014). First Steps to Self-Determination: A Mixed-Methods Survey. First Steps to Self-Determination: A Mixed-Methods Survey. SAGE Res. Meth. Cases . doi:10.4135/978144627305014541768
 The World Bank Data, (2021). GDP Per Capita (Current US$) - Bosnia and Herzegovina | Data. [Internet]. Available from: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=BA (cited Apr 27, 2021). 
 Vella Bonanno, P., Bucsics, A., Simoens, S., Martin, A. P., Oortwijn, W., Gulbinovič, J., et al. (2019). Proposal for a Regulation on Health Technology Assessment in Europe–Opinions of Policy Makers, Payers and Academics from the Field of HTA. Expert Rev. Pharmacoeconomics Outcomes Res. 19 (3), 251–261. [Internet]. Available from: https://www.tandfonline.com/doi/abs/10.1080/14737167.2019.1575730 (cited Dec 14, 2020). doi:10.1080/14737167.2019.1575730
 Vella Bonanno, P., Ermisch, M., Godman, B., Martin, A. P., Van Den Bergh, J., Bezmelnitsyna, L., et al. (2017). Adaptive Pathways: Possible Next Steps for Payers in Preparation for Their Potential Implementation. Front. Pharmacol. 8, 497. [Internet]. Available from: http://journal.frontiersin.org/article/10.3389/fphar.2017.00497/full (cited Dec 14, 2020). doi:10.3389/fphar.2017.00497
 Vogler, S. (2021). Can We Achieve Affordable Cancer Medicine Prices? Developing a Pathway for Change. Expert Rev. Pharmacoecon Outcomes Res. 21 (3), 321–325. [Internet]. Available from: https://www.tandfonline.com/doi/full/10.1080/14737167.2021.1898951 (cited Mar 18, 2021). doi:10.1080/14737167.2021.1898951
 Vogler, S., Paris, V., Ferrario, A., Wirtz, V. J., de Joncheere, K., Schneider, P., et al. (2017). How Can Pricing and Reimbursement Policies Improve Affordable Access to Medicines? Lessons Learned from European Countries. Appl. Health Econ. Health Policy. 1515 (3), 307–321. [Internet]. Available from: https://link.springer.com/epdf/10.1007/s40258-016-0300-z (cited Mar 18, 2021). doi:10.1007/s40258-016-0300-z
 Vogler, S., Vitry, A., and Babar, Z. U. D. (2016). Cancer Drugs in 16 European Countries, Australia, and New Zealand: A Cross-Country Price Comparison Study. Lancet Oncol. 17 (1), 39–47. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/26670089/ (cited May 14, 2021). doi:10.1016/s1470-2045(15)00449-0
 Wild, C., Grössmann, N., Bonanno, P. V., Bucsics, A., Furst, J., Garuoliene, K., et al. (2016). Utilisation of the ESMO-MCBS in Practice of HTA. Ann. Oncol. 27, 2134–2136. [Internet]. Available from: https://pubmed.ncbi.nlm.nih.gov/27502718/ (cited Dec 14, 2020). doi:10.1093/annonc/mdw297
 Wilking, N., and Jönsson, B. (2005). A Pan-European Comparison Regarding Patient Access to Cancer Drugs. Karolinska Inst Collab with Stock Sch Econ Stock Sweden. [Internet]. Available from: http://www.med.mcgill.ca/epidemiology/courses/EPIB654/Summer2010/Policy/Cancer_Report%20Karolinska.pdf (April 17, 2021). 
 Zanotti, G., Hunger, M., Perkins, J. J., Horblyuk, R., and Martin, M. (2017). Treatment Patterns and Real World Clinical Outcomes in ER+/HER2- Post-menopausal Metastatic Breast Cancer Patients in the United States. BMC Cancer 17 (1), 313. [Internet]. Available from: https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3379-1 (cited Sep 3, 2021). doi:10.1186/s12885-017-3379-1
 Zoho Survey (2021). Create Online Surveys and Questionnaires for Free: Zoho Survey. [Internet]. Available from: https://www.zoho.com/survey/ (cited May 8, 2021). 
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Pisana, Wettermark, Kurdi, Tubic, Pontes, Zara, Van Ganse, Petrova, Mardare, Fürst, Roig-Izquierdo, Melien, Bonanno, Banzi, Marković-Peković, Mitkova and Godman. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-13-873556-g005.gif
Advantages Disadvantages





OPS/images/fphar-13-873556-g006.gif





OPS/images/fphar-13-873556-g003.gif
o —
e
oo, E—
s, e






OPS/images/fphar-13-873556-g004.gif





OPS/images/fphar-13-873556-t001.jpg
Austria
Germany

Scotland (United Kingdom)
France

Norway

Sweden

Lithuania

italy

Catalonia (Spain)

Malta

Slovenia

Slovakia

Poland

Hungary

Croatia

Romania

Bulgaria

Bosnia and Herzegovina

Population in 2020
(Millions) Eurostat, (2021a),
Scottish Government (2021),
Statistical Institute of
Catalonia (2021a)

89
83.2
55
67.3
54
10.3
28
59.6
b
05
21
54
39
9.8
4.1
193
6.9
35°

GDP per Capita
in 2020 (€)
Eurostat, (2021b), Statistical
Institute of Catalonia,
(2021b), Office for
National Statistics (2021),
The World Bank Data (2021)

42,300
40,490
33,744%
33,960
59,180
45910
17,510
27,780
32,5770
25310
22,310
16,770
13,640
13,940
12,170
11,200
8,750
5,031¢

Health System (European
Health Observatory on
Health Systems and
Policies, 2021)

Social health insurance
Social health insurance
National health service
Social health insurance
National health service
National health service
Social health insurance
National health service
National health service
National health service
Social health insurance
Social health insurance
Social health insurance
Social health insurance
Social health insurance
Social health insurance
Social health insurance
Social health insurance

"NB: GDP, for Scotland is from 2019 and was taken in GBP., It was converted to euros through the European Central Bank currency converter (European Central Bank, 2021) with the

exchange rate for 2019.
"NB: GDP, for Catalonia is from 2019,

“NB: Population for Bosnia and Herzegovina is from 2019.
“NB: GDP, for Bosnia and Herzegovina was in US, dolars. It was converted to euros through the European Central Bank currency converter (European Central Bank, 2021) with the

axchange rate for 2020.





OPS/images/fphar-13-873556-t002.jpg
Respondent Profession

Academic (research institute, university)
Healthcare professional (pharmacist, health services)

Health Authority (health insurance, social security, HTA?, medicine agency)

Multiple affifations (university hospitals, academic institutions and health services or authoriies)

Total

SHTA = Health Technology Assessment:

Total n

o

25

Total %

12
20
20
100





OPS/xhtml/nav.xhtml
Contents

		Cover

		Challenges and Opportunities With Routinely Collected Data on the Utilization of Cancer Medicines. Perspectives From Health Authority Personnel Across 18 European Countries		1 Introduction

		2 Materials and Methods		2.1 Study Design

		2.2 Setting and Participant Sampling

		2.3 Data Collection

		2.4 Data Analysis

		2.5 Ethical Considerations





		3 Results		3.1 Response Rate and Respondent Characteristics

		3.2 Overview of Oncology Datasets Across Countries

		3.3 Challenges and Opportunities for Collaboration and Improving Data Collection

		3.4 Cancer Medicine Availability, Pricing and Reimbursement





		4 Discussion		4.1 Strengths and Limitations

		4.2 Conclusion and Future Implications





		Data Availability Statement

		Ethics Statement

		Author Contributions

		Publisher’s Note

		Acknowledgments

		Supplementary Material

		References









OPS/images/cover.jpg
, frontiers | Frontiers in Pharmacology

Challenges and Opportunities
With Routinely Collected Data on
the Utilization of Cancer
Medicines. Perspectives From
Health Authority Personnel
Across 18 European Countries





OPS/images/fphar-13-873556-g001.gif
~{
—1

[ Cros secions servey wis |
=]
=5
l_. P
[ Dot smiies |
| [






OPS/images/fphar-13-873556-g002.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





