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This paper presents the results of a qualitative study based on semi-structured interviews of 10 expert patient advocates on several different issues around Advanced Therapy Medicinal Products (ATMPs). The interviews were conducted between February and May 2020 based on a guideline with a list of 8 topics that covered concerns about safety and ethics, access problems and limitations, pricing of ATMPs and educational needs for patient communities. Overall, the interviewees expressed a high degree of convergence of opinions on most of the topics and especially on the identification of the reasons for concern. Conversely, when asked about possible solutions, quite a wide range of solutions were proposed, although with many common points. However, it highlights that the debate is still in its infancy and that there are not yet consolidated positions across the whole community. A general concern emerging from all the interviews is the potential limitation of access to approved ATMPs, both due to the high prices and to the geographical concentration of treatment centers. However, patients recognize the value of a model with a limited number of specialized clinical centers administering these therapies. On the ethical side, patients do not show particular concern as long as ATMPs and the underlying technology is used to treat severe diseases. Finally, patients are asking for both more education on ATMPs as well as for a more continuous involvement of patient representatives in the whole “life-cycle” of a new ATMP, from the development phase to the authorization, from the definition of the reimbursement scheme to the collection of Real Word Data on safety and long-term efficacy of the treatment.
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INTRODUCTION

New scientific progress in cellular and molecular biotechnology has led to a new field of biomedicine which offers new opportunities for the treatment of diseases and dysfunctions of the human body (1–6). Advanced therapy medicinal products (ATMPs) are the treatments resulting from the advancement in this new field and they ≪may be used in or administered to human beings with a view to restoring, correcting, or modifying physiological functions by exerting principally a pharmacological, immunological or metabolic action≫ (7, 8). According to the European Regulation (EC) No 1394/2007 (7) and the Directive 2001/83/EC (8) ATMPs are medicines for human use that are based on genes, tissues or cells; a similar definition, although not identical, is adopted by the United States Food and Drug Administration (FDA) (9).

Despite the large number of ATMPs in development (10), currently, only 20 ATMPs have been approved by the FDA (11) and even fewer by the European Medicines Agency (EMA). The products under development are intended to treat a wide variety of conditions, spanning cancers, inherited diseases, and other chronic conditions (10).

A number of technical challenges are still open, both in the development of such products (12–17) as well as in the pricing and access to these therapies, including ethical and economic issues, follow up management, logistic and delivery issues, and equity of access (18–22). Expert patient advocates could provide important insights into these discussions, especially on ethical and access issues (23–31). Patient perspectives are crucial, especially when considering the need to define the real value of these therapies in terms of improvement for quality of life (QoL) and thus, a fair price (30, 31). Patient contribution in the collection of follow-up data is also crucial to provide information on the effectiveness of the therapies on a long-term and real-world basis (32, 33).

In addition, specific inputs from patients are needed on organization of healthcare system and clinical centers for the delivery of ATMPs as well as organization of clinical trials operation (26, 28). These inputs are specifically useful to contribute to the definition of the best ATMP delivery model to manage cross-border mobility issues and facilitate patients' access to therapies.

For these reasons, it is paramount that academia, industries, health systems, regulatory, Health Technology Assessment (HTA) bodies and payers involve patients in the processes of research, development, approval, pricing and marketing of ATMPs (28).

For the adoption of ATMPs as a part of treatment plans, patient empowerment will be essential. Educational activities on specific topics will be fundamental to enable patients to approach ATMPs with realistic expectations of the risks, potential benefits and to participate in clinical trials with increased awareness and the necessary basic knowledge to take informed decisions (30, 34, 35).

In this paper, we have gathered perspectives from patient advocates on a number of different issues, such as relevance for patients of a discussion on ATMPs, barriers and solutions to improve access to specialized centers, pricing, feasibility, and relevance of the collection of long-term follow-up data. Also included were particularly sensitive issues such as equity of access, safety and ethical concerns and the value a patient recognizes for a treatment that might change the course of the disease, including issues related to the sustainability of national health systems.



METHODS


Interviewees

Interviewees were selected based on their proven track of patient advocacy, reputation, geographical area, and disease area representations. In addition, they should represent umbrella patient organizations, single patient organizations, independent experts, or is a patient themselves. Patient advocates who had undergone training on medicine research and development or patient academies were preferred. Patient advocates are appropriate interviewees because they are informed and are visionary trend setters for their disease areas. This makes the idea for interview with respect to the general patient population. Ten patient advocates were selected and invited for interview for their opinions and qualitative study. The interviewees located in different geographical areas within Europe (Belgium, Germany, Ireland, Italy, Netherlands, Poland, Spain, Sweden) and several disease areas (cancer, rare disease, multiple sclerosis, diabetes, Parkinson's disease, hemophilia). Whether an ATMP was available or not for their diseases of interests was not taken into consideration for the selection. With the explicit agreement of all interviewees, a full list of their names and affiliation is included in the Acknowledgments. No compensation was foreseen for the interviewees.



Interview Guide and Methodology

The methodology for the interviews was developed based on standards for qualitative research (36, 37). The interview guide was developed within the project RESTORE, a European Commission funded project (Grant Agreement number: 820292). A guideline for the interview with a list of 8 topics was developed and piloted in 2 mock interviews with Italian patient advocates. The responses of the mock interviews are not included in the results. The interview covered the following topics: (1) Relevance for the patients of a discussion about ATMPs; (2) Barriers and solutions to improve patient access to specialized centers qualified to administer ATMPs; (3) Pricing; (4) Feasibility and relevance of the collection of long-term follow-up data after treatment; (5) Access pathways; (6) Safety concerns; (7) Ethical concerns; (8) Education and training needs for patients. This interview guide was sent to the interviewee together with the consent information sheet before every interview (Supplementary Materials). The guidelines were shared beforehand to facilitate the conversation during the interview and reduce any possible anxiety in interviewees who may otherwise have felt under examination.



Data Collection

The interviews were conducted between February and May 2020. Each interview lasted 30–45 min and was recorded. Before starting the interview and the recording, the interviewer presented the main points of the consent sheet. Specific emphasis was put on the fact that the interviewee can skip any question/topic and stop the interview at any time. Most of the interviews were run by an expert patient advocate (co-author of this report) to make interviewees feel comfortable being in a conversation with a peer.

The transcript of the recording was sent to the interviewee for cross-check, validation and to avoid unintended bias by the interviewers. The recordings are kept as confidential and any opinion expressed during the interviews is reported under the so-called Chatham House Rule (38). Quotations from specific interviews are included in the results without references to the interviewee who expressed them to preserve the confidentiality of the opinions expressed.




RESULTS

The results are presented in 8 paragraphs following the structure of the interview guidelines:


Relevance for the Patients of a Discussion on ATMPs

Almost all those interviewed (9/10) agreed that ATMPs are a “hot topic” for patient communities.

Some of them underlined that this is a “hot topic” especially for:

- Specific disease areas, for instance blood disorders, cancers and diseases with genetic origin / rare diseases.

- Diseases where, currently, there are no treatments available.

For diseases where treatments are available, even if the disease is chronic and lifelong, if persons are able to have a good quality of life, there is less excitement about ATMPs than in diseases where this is not the case.

In addition, according to some of the interviewees, the interest in advanced therapies is due to the fact that they may target the root causes of the diseases. Thus, for some disease areas there is the expectation that a curative solution might be possible. The large number of currently ongoing clinical trials with cell and gene therapies has attracted the interest of patients. They are especially keen to learn more about these advanced therapies; how they work, how patients will benefit from them and when they will be accessible.

Almost half of the interviewees (4/10) agreed about the importance of offering patients good quality and targeted communication about ATMPs, especially on:

- The mechanisms of action of gene therapy and of the adopted viral vector.

- The benefits and risks, focusing also on the potential side effects (safety).

- A better understanding of which diseases could potentially be treated with ATMPs in order to avoid high and unrealistic patient expectations.



Barriers and Solutions to Improve Patient Access to Specialized Centers Qualified to Administer ATMPs

Eight out of ten interviewees think that the creation or recognition of specialized clinical centers is the best model for delivering ATMPs. The major reasons that lead to the preference for this model are the following:

- treating a greater number of patients will allow the centers to gain experience in administering ATMPs but also in the management of the possible toxicity of these therapies that might put patients at risk;

- in smaller centers with fewer patients treated and consequently less expertise, some side-effects may be missed or treated in such a way that it might negatively affects the final treatment outcome;

- in a model with several centers in every country, geographically distributed and treating a relatively low number of patients, some concerns may arise about inconsistency in treatment delivery, in monitoring treatment response over time and the difficulty of sharing data;

- the centralization of real-world data is crucial for the success of ATMPs, not just scientifically, but also clinically. Due to the initially small number of patients likely to be treated, it will be imperative that data is shared to obtain maximum benefit for the majority of patients. One of the main concerns raised regarding data sharing was indeed the risk that valuable data might be collected in isolation without sharing between other hospitals and principal investigators;

- the delivery of some of these therapies require special devices, specific clinical settings and the certification of hospitals to administer the treatment;

- having specialized centers is beneficial for patients themselves, for clinicians, regulatory authorities and pricing and reimbursement authorities who can rely on a form of quality certification that ensures uniformity and quality of the treatment.

Few interviewees (2/10) highlighted the fact that ATMPs could increase inequality in a patient population as the need to administer the treatment in a limited number of specialized centers will constitute an additional barrier to access. Not every patient can travel to get treated, therefore some patients in certain areas might not be able to reach the centers of excellence and thus will not have access to the treatment they need. From a citizens' perspective, this is not acceptable.

The common opinion is that these therapies (or at least some of them) need to be centralized in experts centers at EU level but there is also a need to create a support system that allows patients to access those centers no matter where they live.

Interestingly, two of the interviewees suggested pricing ATMPs as a service. According to this model, industries should consider providing a full service, including both the drug and the clinical costs for its administration as well as paying attention to include patients from different locations in the marketing plans. They also need to quantify how these products are increasing the QoL of the patients in a much broader way. In the end, everything should be revaluated considering ATMPs as a service not simply as a drug.



Pricing of ATMPs

The majority of interviewees (7/10) agreed that high prices of ATMPs are an issue and, in some cases, could be an obstacle for access to the therapy. The main concern is that high pricing leads to prolonged discussion and negotiation with Payers on reimbursement, slowing down access for patients. Some interviewees (5/10) also highlighted that in the long run, high prices could threaten the sustainability of national health care systems.

Almost half of the interviewees (4/10) report that there should be transparency on how prices are set, on the components to be assessed and on how the incentives are defined. The lack of clarity in the definition of prices could lead to inequalities between the prices of ATMPs and the prices of other lifesaving health treatments such as surgery. They recognize pricing is a complex process and believe both costs and value should be taken into consideration. The price may be linked to the costs of the therapies and to the incentives received by the developers, and even more importantly the need to focus on the value of the treatments. The definition of value should include not only the direct benefit of the treatment but also the cost saving due to the effect of that treatment on the progress of the disease and, consequently, on the burden of the disease.

Most agree that the discussion on the price of treatments should be done in a framework considering all the costs needed to deliver the treatment to patients, meaning costs of follow up and clinical data registry, screening, organizational costs to deliver the therapy to patients (professionals, specialized nurses, and special settings) and any other additional cost to get the real cost of the treatment for patients.

Interviewees expressed different opinions commenting on the innovative agreements recently signed between industries and payers to enable access to ATMPs. These innovative agreements include several different schemes designed to find a balance between the high cost of ATMPs and the uncertainty on their efficacy, including their long-lasting effectiveness; such schemes are generally referred to as Outcome Based Managed Entry Agreement, Risk Sharing Agreements, Value based price and Delay payment (20, 39–41). Managed entry agreements can facilitate patient access to treatments and are especially important for life-saving treatments where patients with high unmet needs should have early access. In many other cases, Managed Entry Agreements do not solve the issue of high prices in the long term. In addition, it may prove difficult for the competent authorities to apply them, especially for those new treatments where it could be difficult to evaluate the efficacy over a long-term period. For value-based price the definition of “value” may be controversial. The current limitation is that, so far, nobody can really say whether and for how long a treatment is going to work. Finally, delayed payments are not considered by the interviewees as a solution for high prices as the payment, sooner or later, will still impact heavily on healthcare budget.

According to the interviewees, the most promising instrument that has not yet been frequently used is pooling procurement among countries; a greater number of patients would give competent authorities a higher bargaining power when discussing the price.

When value-based price was discussed, interviewees were asked what “value” means for them. Most interviewees indicated that, for them, value in this context means the value for patients, which should be assessed based on data provided by patients: improvement in quality of life and safety. Patients themselves should be involved in providing data as well as in defining what should be intended with “value for patients.” This means spelling-out the reasons why a certain product should be reimbursed and what benefit it could provide to the patient community. This value should be strictly linked with the improvement in the quality of life of patients. In addition, for most ATMPs, long-term follow-up assessing the safety of the product is recommended. For all the above-mentioned reasons, patients should work with Payers and HTA Agencies, with the final aim of contributing to the definition of standards in outcome measures and to the set-up of post-marketing registries.

Moving back to the development phase of the drug, value is defined as the measurable benefit during clinical trials. A strong statement by most of the interviewees is that, where possible, the endpoints of clinical trials should focus on the patient and not on the product. This means, for example, setting up a single platform for controlled clinical trials on a specific disease to evaluate and directly compare in the same trial different compounds from different companies. This will allow the direct evaluation of the value of each single treatment and the real benefit for patients.



Feasibility and Relevance of the Collection of Long-Term Follow-Up Data After Treatment With ATMPs

Interviewees suggest that patients tend to be generous in giving their data, also after the treatment, for the sake of research and for the benefit of other patients. However, half of the responders (4/8) indicated that it could indeed be difficult to involve patients in data collection for long-term follow up. All agreed that engagement of patients and their family is a critical factor for the success of long-term data collection.

Interestingly, some of the responders (3/8) suggested that a possible way to involve more patients in providing long term follow up data, could be to involve patient representatives in defining patient reported outcome measures (PROMs) and the questionnaires often associated with long-term follow-up and the assessment of patients' quality of life. In their opinion, patients will generally be more willing to answer questions that are meaningful to them.

Thus, it is important to develop together with patients a set of measures, asking fewer questions but that are more relevant to them and closer to their unmet needs in daily life. Having patient representatives involved in the design and definition of PROMs could also provide the scientific community and the regulators relevant insights on the most pressing unmet needs for the patient community.

Another point of view is that patients need to be motivated to share their data: patient engagement should be seen as a two-way exchange where patients provide value (data) and receive value in return. Therefore, it is necessary to determine how to give something back to patients in order to demonstrate that the investment of their time is worthwhile. On this point, interviewees suggested that patients should be provided with information both at a cohort level but also at individual level to be able to calculate how far they are from “the mean.” Knowing to which percentile a patient belongs could empower them to either better accept the condition or to take action and look for further therapeutic strategies that could improve their quality of life. Another possibility would be to lower the cost of treatments for those who are engaged and compliant in data collection. Finally, it is crucial to give feedback to patients about how the data are used. Some of the respondents suggested that to reduce possible concerns and encourage patients to share their data, good supervision and a good data management framework is necessary. This includes transparency about the use of data, who is going to use them and how patients can withdraw their consent in the event they no longer want to share their data. Information should be given about servers where the data are stored and their compliance with the European General Data Protection Regulation (GDPR).

Patient organizations could play a role in preventing patients dropping out of long-term post-treatment data collection by providing education about the importance of having the data to demonstrate the value of the treatments. It should also be explained to patients that lack of data about the value of the treatments could lead to later access to the therapies. Another point raised by one of the interviewees is the role that patient organizations could and should have in collecting data. This interviewee considers it very important that patient organizations act as the preferred channel to link patients and the competent authorities. This will ensure that patients reach competent authorities without any filter by individual clinicians or by the industry. Information is of value to citizens and in the current times, data are becoming a new currency.

Most of the respondents recognized that there are no longer technical barriers to the engagement of patients; data can be provided remotely and thus, it is no longer necessary to go back to clinical centers for every follow-up data collection point. Data collection can be done by remote monitoring, via mobile apps or organizing conference calls with patients at home. Upon direct questioning about data sharing, 6 out of 7 respondents agreed that patients are more likely to be willing to share their data than they are to be concerned about it. This is especially the case in extremely rare diseases, where patients hope that sharing their data could stimulate researchers to start studying their diseases and eventually improve their condition.

Concerning data collection, some additional interesting ideas are long-term and stable data collection not linked to a specific product but rather to a condition or a group of diseases, which could help in better assessment of the standard of care and its value as well as to establish a baseline for the assessment of old and new products. To facilitate that process, with the contributions of different pharma companies, national funds dedicated to set up and maintain the registries needed for pharmacovigilance should be created.



Access Pathways for ATMPs

The interviewees were asked about the appropriateness and duration of the processes for the approval of Clinical Trials, for Marketing Authorization and for price negotiation of ATMPs. Almost all the interviewees (8/10) thought that the process required for getting a treatment on the market takes too long.

Three interviewees suggested that the approval process should differentiate according to:

• The different nature of the therapies: autologous cells therapies versus “off the shelf” products. For example, autologous cell therapies are considered less risky for patients, thus the process could be faster.

• The different disease areas: high prevalence diseases vs. rare and complex diseases and diseases where there are treatments vs. diseases where there are not.

With regard to risk assessment in the approval process, it should be considered that this process has been developed for high prevalence diseases, therefore not considering that, in rare diseases, where the condition is severe and debilitating, the risk that patients are willing to take is higher.

While safety considerations are paramount for some of the interviewees (4/10), another suggested that the concept of acceptable risk, as well as safety, should be reconsidered taking into account the specific disease or patient situation. In accordance with this last comment, the risk assessment in the approval process should be reviewed because, in severe and life-threatening diseases, the level of risk that patients are willing to take is higher than in diseases where an alternative therapeutic option is available. For this reason, a different framework of approval for different diseases with different unmet needs should be created. As an example, one of the interviewees mentioned the “Right to try” model, signed into US law May 30, 2018. This could be helpful to patients who have been diagnosed with life-threatening diseases or conditions, who have tried all approved treatment options and who are unable to participate in a clinical trial. The combination of these conditions should allow them to access unapproved treatments that have completed Phase I.

With respect to the price negotiation process, the majority of the interviewees (6/10) agree that it should be improved and accelerated, while a few of them (3/10) commented about the fact that EMA is already taking action in order to accelerate approval processes—i.e., conditional approval, Prime medicine, etc. One of the possible actions suggested by the interviewees to accelerate the access to treatments, is to provide immediate access for certain patients and pre-file a price that can then be corrected after the negotiation. These are the key concepts of an early access scheme already used in France and called the Authorization of Temporary Usage (ATU) (42).

With respect to the speed of access to treatments, considering the limited number of patients included in the clinical trials, some of the interviewees mentioned the importance of having a robust system for the collection of long-term follow up data. This will allow for combining the need for patients to get access to a hopefully life-saving treatment and the need for additional data to evaluate whether that treatment is really providing a significatively higher therapeutic value. On one side the involvement of academia and a system of supranational cooperation have been mentioned as possible way to set up this system for real word data collections; on the other hand, it needs to set up ad hoc committees providing ongoing reviews of ATMPs already on the market to look at how efficacious the treatments are in the long term and in the real word setting. In the view of respondents, these committees should include patients, clinicians, regulatory agencies, HTA experts and payers.



Safety and Concerns on Unauthorized Treatments

Interviewees were consulted on patients' view on all the different unauthorized treatments available on the market. In this question, unauthorized treatments refers to treatments offered outside any legally authorized frame; therefore, for the purpose of this question, EMA authorized products as well as investigational products in an authorized clinical trials or administered under compassionate use were all considered “authorized” (43).

In general, all the interviewees agree about the fact that, especially for life threatening diseases that have no treatment options, patients are more willing to try any sort of treatment, overcoming fears about adverse events. In these cases, patients may be more likely try to obtain any available treatment, even if not authorized, and are willing to pay out of pocket for it.

One of the interviewees also reported that the long waiting time between EMA authorization of the product and its availability for patients due to long HTA and price negotiation procedures, might, in some cases, be one of the causes that push patients toward looking for unauthorized treatments.

Among the respondents, there are different opinions about how to counteract the diffusion of unauthorized treatment. More than half (5/8) think that patients should be better educated about ATMPs. More specifically, proper information is needed about what is on the market and what, if any, are the alternatives. In addition, patients need to know more about the long and complicated path of medicine development and how important it is to be treated in approved centers. According to one of the respondents, patient organizations should also work to empower the patients who may not quite understand the science, to weigh up the risk before going for any treatment they can find. Others (3/8) highlighted that local governments should take actions to counteract false information while, at European level, common rules are needed to sanction those who administer unauthorized treatments.



Ethical Concerns

Half of the interviewees agrees that there should not be any ethical barrier around therapies that alter the gene without transmitting this modification to the germinal line. A common opinion is that debate on ethical concerns is still at a very early stage. What is strongly affirmed by all interviewees is that all the relevant stakeholders, including patients, should be involved in all discussions about ethical limits. In this respect interviewees highlighted the importance of influencing the public debate on ethical issues to shift the focus toward health benefit for patients, as, according to them, this is the most relevant topic.

In addition, interviewees highlighted the need for more information about what new techniques such as gene editing can and cannot achieve, what the consequences could be and what are the hypotheses. There is a common feeling that it is not currently possible to define the real limits of these technologies, but it is important to determine how the application of these new techniques could change the course of certain diseases. Interviewees agree about limiting the treatments to the cure of genetic disorders avoiding any attempt to modify other physiological characteristics (e.g., eye color, height, etc.).

Finally, some respondents would like a common position to be elucidated on what happens if other less regulated countries develop and make gene editing techniques available to patients before they become available in Europe. Would this lead to European patients traveling abroad for curative treatments?



Education and Training Needs for Patients

All the interviewees agree on the need for educational tools for patients. Half of them (5/10) also mentioned the need to educate professionals, such as general practitioners, specialists and pediatricians. Only a few (2/10) mentioned the need to educate the general population and interestingly the need to educate policy makers (reimbursement agencies). According to two of the interviewees, the education actions should be addressed to people who are interested in learning about these therapies and should contain only topics that are directly relevant to that audience. In general, they underlined the need for more well-trained expert patients to be involved in development and marketing pathways of medicinal products. Consequently, there is the need for comprehensive training for expert patients in medicine development, approval, reimbursement and HTA. This is essential.

There are two major training focuses identified by the interviewees:

- Train patients specifically on ATMPs, explaining:

• The differences between ATMPs and other medicinal products currently in use.

• The differences among the different classes of ATMPs. This means for example explaining the difference between gene therapy with adeno virus and CAR-T cell therapies. Trainees need to understand the specificity of each class of ATMPs in order to understand that not all technologies can be applied to all diseases.

• The biological mechanism of how ATMPs work in our bodies and what they change, what these therapies are for, who can benefit, and how people have already benefitted.

- Train patients on general research and development processes, similar to the European Patients' Academy on Therapeutic Innovation (EUPATI) training (44). Specifically:

• How medicines are developed, approved and reimbursed. This includes both the European legislation on the development and approval of ATMPs as well as the national legislation to understand how local authorities make their decisions.

• How clinical trials are performed, how evidence is collected and why it is important to collect that evidence. Sometimes patients do not have a clear perception of how long it takes to develop a new medicine, therefore it should be explained in order for them to understand why so much time is needed.

• What are clinical trials?

• Why is safety so important?

According to the interviewees, to be effective, education should be tailored to the situation of the patient and their interests. Considering the landscape of research on their disease, patients may have different expectations; therefore, to meet those expectations the focus of the educational path has to be wide. For example, patients can be interested because a therapy is coming to the market and they want to know how this therapy works, how it will be administered, what the outcome may be. Other patients who are waiting for a therapy that is not yet on the market may be more interested in how to get access to it before the marketing authorization process is complete. Others, affected by diseases for which there is no research ongoing, may want to know how to stimulate researchers' interest.

Moreover, there is a need to improve the dialogue between patients and clinicians, in order to consider all the possible questions related to new treatments. For patients, to have the possibility to discuss new treatments in a room with other patients and clinicians could be a great improvement and could help make them more comfortable with their decisions. The ultimate goal of a good education program should be to ensure patients properly understand the value out of these products and are in the position to make well informed decisions.

According to the interviewees, the most effective tools to train patients are webinars and face to face meetings, the latter being preferable. Face to face meetings are the preferred tool as they stimulate better exchange among participants and often better absorption of information. As a result, participants in face to face meetings are often better able to transfer their knowledge to other patients, thereby amplifying the effect of the original educational event. Training materials on the web could be an option but are considered less effective. Patient organizations can play a big role in covering these educational needs. They can organize workshops and communication campaigns about ATMPs and they have the capacity to reach a higher number of patients.




CONCLUSION AND DISCUSSION

This study reports a qualitative description on the expectation and perspectives of ten European patient advocates on ATMPs. Patients advocates recognize that the model of a limited number of expert centers administering ATMPs is the best model for effectively and safely delivering such treatments to patients. From their perspective, the success of the therapy is far more important than the location of the center administering it. In addition, that model will facilitate a centralized collection of data, which is essential to improve both the technology and to generate Real World Evidence (RWE). However, this model for administering ATMPs increases the risk of inequalities in patient access to treatment. To avoid this, ATMPs should be marketed as full-package services, including not only the drug itself but also all the necessary clinical and non-clinical services.

A major barrier preventing patient access to therapy is the very high prices ATMPs are currently marketed at. Patients are fully aware of the threat to the sustainability of health systems posed by such high prices, but this should not limit the access to life-saving treatments. Consequently, patients suggest: (1) a more transparent process for the definition of prices of ATMPs; (2) More support for academia as a possible way to develop less expensive ATMPs; (3) Centralized procurement at EU level to increase the bargaining power, especially for rare conditions and smaller countries. Price negotiation should focus on the concept of value, based on data provided by patients on the improvement of their Quality of Life, measurable benefit during clinical trials in comparison with existing therapeutic alternatives (where available) and measurement of the burden of the disease, meaning the impact of the diseases, in terms of direct and indirect costs. Patient contribution to define the value of the treatment can cover different areas:

1. Efficacy

2. Assessment of the setting, i.e., formulation of therapy

3. Impact on daily life and on Quality of Life. Patients have important insights into disease progression.

Moreover, considering the low number of patients generally included in ATMP clinical trials, it is of utmost importance to have a robust system to collect Real Word Data in long-term follow up. Patients are willing to contribute to Real Word Data collection, however the engagement and empowerment of patient communities is essential to ensure the sustainability of data collection in long-term follow up studies. In addition, to further facilitate patient engagement in the collection of follow up data, they should participate in defining Patients Reported Outcomes (PROs) and in identifying the questions most relevant to them. Patient input into ATMP development is of utmost relevance considering that these are disease modifying therapies. With the aim of accelerating access to treatment, the price negotiation process should be improved and accelerated to guarantee patients early access to innovative therapies. This acceleration despite the probable lack of robust data from clinical trials should be balanced by continuous reviewing of the price and access conditions based on the assessment of long-term Real-World Evidence. Furthermore, the risk assessment during the approval process should be reviewed, taking into account the different nature of the therapies, in particular autologous cells therapies vs. “off the shelf” products. With regard to autologous cell therapies, considering they are considered less risky for the patient, the approval process could be faster. Another key factor that should affect the timing of approval is the disease area and re-evaluating the assessment process taking into account the severity of the disease: in life threatening diseases, the level of risk that patients are willing to take is much higher than in high prevalence disease where some treatments are already available.

Concerning ethical aspects, two key messages are expressed by patients: first, all the relevant stakeholders, including patient representatives, should participate in all discussions about ethical limits and secondly, the public debate should focus more on the health benefit of these therapies. Although the patient voice is being included in ethical debates regarding genome editing (45), inclusion of patient perspectives is not yet carried out systematically. The second request from patients, to focus the ethical debate on health benefit, is especially significant as until now, the debate on ethical aspects of ATMPs has focused almost exclusively on the risk of human enhancement or on the morality of the use of embryonic cells. Thus, a broader more balanced discussion with multiple stakeholders on the ethics of ATMPs is required (44–48). A broader, balanced, discussion on ethical aspects should be envisioned with multiple stakeholders.

One of the key aspects highlighted by the interviewees is the need to manage high and unrealistic expectations of patients. This finding is consistent with the literature on the topic (49, 50) and suggests that additional effort should be devoted to patient education on the general concepts around drug development and on the specific risks related to ATMPs. It is worth noticing that the pros and cons of every new technique are detailed, described and debated in international scientific journals, however, this information struggles to reach patients.

One of the risks which is very clearly perceived by expert patients is the spreading of non-authorized treatments that is reflected in the increasingly frequent crowdfunding requests by patients trying themselves to pay for such treatments. An approach suggested by interviewees is to educate patients on the different technologies under development, explaining their potential but also the associated risk and, finally, the different officially recognized paths to obtain access (clinical trials, compassionate use, approved drugs).



LIMITATIONS

The study was conducted on a very limited sample without any specific sampling strategy aiming at minimizing any potential sampling bias. Although the purpose of the study was to collect the view of patient advocates, this limitation in the sample may limit the validity of the results. In all cases the results presented in this paper should not be considered as the perspective of patient community as a whole. A qualitative approach was selected for this study to privilege richness of the information collected over the statistical power in representing patients' general positions. Based on the results of this preliminary qualitative study, a dedicated quantitative survey on European patients may provide more reliable data on patient perspectives on cell and gene therapies.

Moreover, from a methodological point of view, the choice of running all interviews in English may have affected the ability of interviewees to answer providing all the nuances they would have used in their mother tongue. To minimize this risk the guidelines of the interview was shared in advanced to allow interviewees to prepare and after the interview the transcript was shared again to allow them to check and potentially to adjust their statement. Nonetheless, the language barrier could not be completely overcome.

ATMP access and information vary from country to country in Europe, resulting a potential bias in opinion depending on the residency of the interviewees. However, the interviewees are expert patient advocates representing super-national patient organizations and have general visions, developments of their disease areas.
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