


[bookmark: _Hlk102603061]Accepted article: Gagelmann N, Sureda A, Montoto S, et al. Access to and affordability of CAR-T cell therapy in multiple myeloma: an EBMT position paper. Lancet Haematol 2022. https://www.thelancet.com/journals/lanhae/home

[bookmark: _Hlk113387601]Access to and affordability of CAR-T cell therapy in multiple myeloma: an EBMT position paper 
Nico Gagelmann M.D.,1 Prof Anna Sureda M.D. ,2 Silvia Montoto M.D.,3 John Murray,4 Natacha Bolaños,5 Michelle Kenyon,6 Meral Beksac M.D.,7 Prof Stefan Schönland M.D.,8 Patrick Hayden M.D.,9 Hans Scheurer,10 Kate Morgan,10 Laurent Garderet M.D.,11 Donal P. McLornan M.D.,12 Annalisa Ruggeri M.D.13
1 University Medical Center Hamburg-Eppendorf, Hamburg, Germany
2 Institut Català d'Oncologia, Hospital Duran i Reynals, Barcelona, Spain
3 St. Bartholomew's Hospital, Barts Health NHS Trust, London, UK
4 The Christie NHS Foundation Trust, Manchester, UK
5 Lymphoma Coalition Europe, Paris, France
6 Department of Haematology, King's College Hospital NHS Foundation Trust, London, UK
7 Department of Hematology, Ankara University, Ankara, Turkey
8 Medical Department V, Heidelberg University Hospital, Heidelberg, Germany
9 Department. of Hematology, Trinity College Dublin, St. James's Hospital, Dublin, Ireland
10 Myeloma Patients Europe, Brussels, Belgium
11 Service d'Hématologie et thérapie cellulaire, Hôpital Pitié-Salpêtrière, AP-HP, Paris, France
12 Department of Haematology and Stem Cell Transplantation, University College Hospital, London
13 Hematology and BMT Unit, San Raffaele scientific Institute, Milano, Italy

Corresponding author: Nico Gagelmann M.D., University Medical Center Hamburg-Eppendorf, Martinistr 52, 20246 Hamburg, Germany, phone +49-40-7410-54851, email nico.gagelmann@posteo.de
Text: 4524
Contribution: N.G. and A.R. generated hypotheses, designed the framework, formulated key positions, and wrote the first draft of the manuscript. S.M., J.M., N.B., M.K., M.B., S.S., P.H., H.S., K.M., L.G., A.S., and D.ML. reviewed the framework and first draft of the manuscript, formulated positions, and wrote the manuscript. All authors approved of the final version of the manuscript.
Data sharing: Selected literature data will be made available upon email request to the corresponding author.
Role of funding source: No funding received.
Ethics committee approval: Not applicable.













Summary
Chimeric antigen receptor (CAR-) T cell therapy represents a promising immunotherapeutic approach in the treatment of multiple myeloma, and the recent approval of the first two CAR-T products may result in improved outcomes. However, it remains a complex and expensive technology, which poses challenges to healthcare systems as well as society in general, especially in times of crises. This potentially accelerates pre-existing inequalities as access to CAR-T varies, both between countries depending on the level of economic development, and within countries due to structural disparities in access to quality healthcare, a parameter strongly correlated with socioeconomic status, ethnicity, and lifestyle. Here, we identify two important issues: (1) affordability, and (2) access to CAR-T treatment. This position paper from clinical investigators, clinicians, nurses, and patients from the European Society for Blood and Marrow Transplantation proposes solutions as part of an innovative collaborative strategy to make CAR-T accessible to all multiple myeloma patients.










Introduction
Multiple myeloma accounts for approximately 15% of all hematological cancers. The incidence in Europe is estimated to be between 4.0 and 6.0 per 100.000 per year with a median age at diagnosis of 72 years.1 Although there have been remarkable improvements in treatment, especially over the last decade, with the introduction of immunotherapy, almost all patients ultimately relapse, with very poor outcomes seen in patients whose disease is refractory to immunomodulatory drugs, proteasome inhibitors, and anti-CD38 monoclonal antibodies.2,3 Chimeric antigen receptor (CAR-) T cell therapy is a promising new immunotherapeutic approach that has shown remarkable results in patients with advanced relapsed multiple myeloma.4,5 The first two constructs, idecabtagene vicleucel (ide-cel) and ciltacabtagene autoleucel (cilta-cel), have been approved by both the Food and Drug Administration (FDA) and the European Medicines Agency (EMA).6,7.
[bookmark: _Hlk106361432]There is currently considerable geographical variation in outcomes,8 and CAR-T cell therapy, being a complex and therefore expensive procedure, may potentially exacerbate this inequality.9 This variation is strongly influenced by two major factors: (1) structural disparities in access to quality health care, a parameter strongly related to the economic development of individual countries; and (2) population composition including variations due to socioeconomic status, ethnicity, race and lifestyle. For multiple myeloma patients, particularly, significant barriers to treatment already exist for different ethnicities, patients with lower income but also patients living in rural areas.10 This inequality has been accelerated with the advent of newer, more expensive treatments that may help to control disease and improve outcome but also pose more treatment burden with new (financial) toxicities over years or even decades,11,12 repeated required hospital admission due to infusion and others.12,13 In our view, CAR-T cell therapy will pose another significant risk to create even more imbalances. Therefore, it seems to us that clearly identifying these disparities by engaging in discussion with all relevant stakeholders will ultimately lead to better care and improved outcomes for all myeloma patients in need of this new immunotherapy, regardless of their backgrounds. 
[bookmark: _Hlk106379034]The European Society for Blood and Marrow Transplantation (EBMT) has long been committed to improving education and access-to-care for all patients, families, and donors in Europe by working in close collaboration with international societies. This has been accelerated by the creation of the Nurses Working Group, the Patient Advocacy Committee (PAC) and the Equality, Diversity, and Inclusion (EDI) committee. Furthermore, beyond the Cellular Therapy and Immunobiology Working Party (CTIWP) of EBMT, the recent creation of the subcommittee for CAR-T cell therapy in plasma cell disorders within the Chronic Malignancies Working Party (CMWP) was an initiative to increase awareness and to provide ‘real world’ evidence to guide clinical practice in order to improve care in patients with multiple myeloma receiving CAR-T across Europe. Previous surveys from research groups,14 position papers such as those from the European Hematology Association on fair pricing of innovative medicines,15 and recent practice recommendations for multiple myeloma from the American Society for Translantation and Cellular Therapy have strengthened our common-sense based approach that specifically for CAR-T in multiple myeloma,16 a real collaborative effort is required to tackle the real challenges inherent to this new treatment of this already very complex disease course. In this sense, the following work is meant to be a call for collaboration across continents and societies.
This manuscript reflects the position of the members of the CMWP, PAC, EDI, Nurses Working Group, and the CTIWP of EBMT regarding current challenges. Apart from the medical challenges of using CAR-T in MM patients, we believe that two important issues require attention: (1) the affordability of treatment both for countries and for individual patients; and (2) access to specialised centres or CAR-T service networks for multiple myeloma (Figure 1). This position paper is intended to draw attention to possible interventions as part of a wider strategy to define a common vision and to identify the actions that will be required to make CAR-T accessible to all MM patients in need.
Search strategy and selection criteria
We searched PubMed using the terms “multiple myeloma”, “chimeric antigen receptor” “access”, “cost”, “quality of life”, “telemedicine”, and “patient reported outcome”. We included articles in peer-reviewed journals published in the English language between August, 2018, and March, 2022. In addition, for patient resources, online sources were identified through a comprehensive search of common search engines using the aforementioned terms. The final reference list was generated on the basis of originality and relevance to the broad scope of this Review by N.G. and A.R. References and position statements were then circulated to all panel members for critical evaluation. References and position statements could then be added and underwent subsequent discussion within the whole panel.
Affordability
European countries vary in both wealth and spending priorities.17 In addition, countries have differing regulatory environments, and hospitals must meet these specific requirements before establishing CAR-T cell therapy programs. Though figures are not publicly available, the cost of production and of the scaling up of infrastructure for CAR-T are much more expensive than for the typical drug manufacturing process. Apart from the CAR-T cell product itself, there are other significant costs. Because of the unique toxicity profile of CAR-T cells, the price of the inpatient hospital admission for their administration must include the costs of intensive care and expensive medications, such as tocilizumab, in addition to the standard costs of hospitalization. 
Various measures exist to evaluate cost-effectiveness. Quality-adjusted life years (QALYs) per euro spent are designed to assess the impact of a given therapy both on the expected lifespan of a patient as well as on health-related quality of life during this gain in left expectancy.18,19 However, although QALYs are well established outcome measures, it must be acknowledged that they can only, at best, represent an approximation and that they are also dependent upon patients’ living conditions. Other outcomes of interest usually include total life-years (LYs) gained, equal value life-years gained (evLYG), or time spent in progression free state/responding to treatment. 
With respect to ide-cel, the incremental cost-effectiveness ratios were approximately $319,000 per QALY gained, $250,000 per LY gained, $280,000 per evLYG gained, and $35,000 per additional progression-free survival month gained.20 With respect to cilta-cel, incremental cost-effectiveness ratios for were updated with newly released 18-month trial data and found approximately $253,000 per QALY gained, $207,000 per LY gained, and $228,000 per evLYG gained.20 Ide-cel and cilta-cel would lead to additional $35,000 and $17,000 for every progression-free survival month gained, respectively. Model findings across all interventions were sensitive to quality of life (QoL) related to progression-free survival (on and off treatment), and overall health care costs for multiple myeloma patients. However, widespread adoption would substantially increase multiple myeloma health care costs, while these analyses can only approximate measures from published trial results, and QALYs are currently not part of primary objectives in most trials.21 Furthermore, analyses depend on single-arm trials illustrating the inherent uncertainty in evaluating treatments not compared using randomization, particularly when the comparator is an historical cohort.22 For instance, a superficial examination of the results reported above would lead to a premature conclusion that ide-cel has inferior economic value compared with cilta-cel. Of note, calculated measures presuppose a willingness-to-pay which may differ significantly across countries and healthcare systems. 
[bookmark: _Hlk106537690]We furthermore aim to highlight that affordability and value issues of CAR-T cell therapy for multiple myeloma may entail differing relevance in comparison to other diseases. Multiple myeloma has seen remarkable progress in drug development, constantly improving progression-free and overall survival for patients. Therefore, although overall survival at current indication for CAR-T (after at least 3 lines of treatment) is dismal, outcomes with respect to overall outcomes over years or even decades of the disease course need to be taken into account. Patients may have lived several years and reached >70 years of age receiving various treatments including autologous or even allogeneic haematopoietic cell transplantation. For those, end points of CAR-T treatment should be selected carefully and offer significant benefit to really increase the value of undergoing this complex and time-consuming treatment. For example, we suggest that CAR-T trials need to show overall survival benefit and include quality of life as primary end point.23
With current approvals of ide-cel and cilta-cel for patients with at least three prior lines of therapy, cumulative financial burden and toxicity must be considered as holistic measure,24,25 especially in multiple myeloma which has seen remarkable number of new therapies in the last recent years. With the introduction of daratumumab-containing regimens as first line treatment, an improvement of 0.52 QALYs and 0.66 discounted life-years compared with second line daratumumab was achieved. However, an incremental cost of $322,836 for first line daratumumab led to an incremental cost-effectiveness ratio of $618,018 per QALY. Therefore, only a decreased cost of daratumumab by 67% for first-line treatment would be cost-effective at a willingness-to-pay threshold of $150,000 per QALY. Access to generics such as to lenalidomide from this year may provide some relief.26 However, other patents on the widely used monoclonal antibody daratumumab will not expire before 2029 for intravenous and 2036 for subcutaneous application.27
Though drug costs may be high across countries, their effect will differ depending on a country’s wealth and model of healthcare, shifting the balance from patient-centered to budget-centered care.28,29 National healthcare systems may be able to afford limited short-term use of a potent new therapeutic class, though may still be financially overwhelmed when a critical mass of patients has been reached.30 Structural inequalities can potentially be worsened in the context of international political instability such as the COVID-19 pandemic, regional wars, and rising inflation.31-33 We propose that pharmaceutical companies consider significant price reductions or response-based payment models, which would improve cost effectiveness, increase access, and be more resilient in times of financial uncertainty, even with modest long-term outcomes.
Access
Improving access to CAR-T in multiple myeloma is a multidimensional problem, including the following: timely cell collection, manufacturing, and delivery;34 density of qualified centers;17 adequate training of a multidisciplinary team (MDT);35 increasing access to clinical trials;9 and continuous patient involvement.36
Manufacturing and delivery
CAR-T cell manufacturing consists of several steps: (1) collection via leukapheresis and shipment to the manufacturing center; (2) complex procedures under Good Manufacturing Practice conditions to activate, expand and engineer the T cells; (3) quality control; and (4) shipment of the final product to the hospital for re-infusion.37 The complete manufacturing process can take several weeks. This delay is problematic for many patients who may have aggressive disease. For instance, nine percent of all patients who received leukapheresis did not proceed to ide-cel infusion due to several reasons (including death, progression, or physician decision).6 Efficient selection and planning of patients for CAR-T, together with well-organized bureaucracy algorithms may help to reduce the timespan from decision for CAR-T and actual infusion. As CAR-T cell therapy will potentially be applied in earlier lines of myeloma treatment, bridging therapy may play a significant and increasing role to prevent rapid progression of the disease during the manufacturing period,17 and should therefore be taken into account when screening patients for CAR-T. For instance, in lymphoma, reducing wait times significantly increased the number of eligible patients receiving CAR-T by ten percent.38 For patients already receiving CAR-T, a reduction in wait times resulted in a three percent increase in survival gains per patient, highlighting the inherent risks and inequalities in the procedure itself. However, if reduced wait times are not compensated by higher production rates, this may lead to pre-selection of patients for various reasons, including patients with certain insurance accelerating reimbursement process or patients living closer to the CAR-T centre.
Due to its complexity, CAR-T production may be particularly susceptible to supply chain constraints in the context of growing demand, political instability, and international crises. For instance, Bristol-Myers Squibb admitted early following drug approval that demand for ide-cel was outstripping supply capacity, resulting in delays in product delivery.39 Another problem can be a shortage of viral vectors, which are used to deliver the cell therapy. Limited viral vector supply adversely affected other cell therapies globally during the COVID-19 pandemic.40 Despite their huge and welcome effort to maximize production for as many patients as possible, companies’ ability to meet growing demands are finite.
These challenges associated with production have driven research into finding an improved manufacturing method itself. One approach may be closed and automatic manufacturing to reduce workload, including time needed to produce CAR-T cells. So-called closed-loop production maintains the sequential application of activation, transduction, and expansion ex vivo and may result in a theoretical lower bound of six to eight days.
[bookmark: _Hlk106541584][bookmark: _Hlk106540402]Another highly attractive alternative are allogeneic ‘off-the-shelf’ CAR-T cells depleted of T cell receptor expression, currently under investigation.41 Allogeneic CAR-T cells may overcome several inequalities in access for patients worldwide. Here, however, additional engineering is required to prevent life-threatening graft-versus-host disease;41 and with respect to efficacy, allogeneic CAR-T cells showed lower persistence in vivo, which is mainly due to alloreactivity resulting in elimination of these cells by the host’s own immune system, with subsequent risk of insufficient response or relapse.21,41-43 For myeloma, preliminary results of ALLO-715, a genetically modified CAR-T against B cell maturation antigen showed high measurable residual disease negativity without requiring leukapheresis or bridging therapy.42 
Furthermore, fully in vivo CAR-T generation is currently under investigation, administering systemic CAR-encoding nanocarriers with viral constructs.44 In vivo generation of CAR-T cells eliminates extensive ex vivo culture, requiring several days.45 Another most recent approach suggested subcutaneously implantable multifunctional alginate scaffold for T cell engineering and release,46 streamlining in vivo CAR-T cell manufacturing and thereby reducing the whole process to a single day. Early phase results suggested even greater persistence than conventional CAR-T cells, promising to transform CAR-T cell therapy by fast-tracking manufacture and less resources due to simpler design.  
Currently approved CAR-T cell therapies for multiple myeloma are centrally improved and leukapheresis products need to be shipped to the United States if the patient lives in Europe. This is one key driver for long turnaround time. Although companies aim to build production facilities in Europe to partly overcome this issue, the whole process would still be centralized within Europe. Moreover, raw material and consumable costs seem to be one of the greatest drivers for cost, and costs associated with genetic modification may account for approximately one third of raw material and consumable costs.47 Simulation studies comparing centralized versus decentralized systems showed that although centralized manufacturing offers better economies of scale,48 a decentralized system may spread facility costs across a greater number of treatments and be more efficient in resource utilization at high demand levels. Turnaround time per treatment for the decentralized scheme is shown to be consistently lower, although time savings may be influenced by the density of a geographical setting and quality/quantity of transportation networks.49 However, decentralized business model may further facilitate academic CAR-T programmes, which would further hold the control within the local medical, regulatory, and patient frameworks.49,50
Qualified centres, adequate training, and communication
Many problems in CAR-T could be mitigated by the education of the whole multidisciplinary team (MDT) including trainees, patients and families, physicians, nurses, and by transparent reporting of all stakeholders, including medical societies and companies. The main challenge in education is inequal access to hands-on practice. There is a significant difference in current numbers of CAR-T procedures between high-income countries and lower- and upper-middle-income countries, and even within high-income countries (for instance between Europe and United States).9,51,52 This may create imbalance in evidence findings, given the impact of different healthcare settings with regard to complex therapies. Furthermore, significant improvement in accessibility needs to be achieved by minimizing geographic disparities and travel burden, as many in-person visits before actual CAR-T infusion are rather used for regulatory purposes to establish indication, eligibility, and safety of the procedure.
In Europe, FACT-JACIE accreditation was established to ensure that stem cell transplants centres adhered to well defined quality standards,53 and, in many countries, both health authorities and pharmaceutical companies mandate that those wishing to provide commercial CAR-T cell therapy are accredited. The standards cover all the steps in which the centre is involved, including patient evaluation, cell collection and receipt, storage and infusion. The revised standards also include special safety monitoring systems in view of the unique toxicity profile of CAR-T cell therapies. It is our belief that all centres providing CAR-T therapy should have to achieve FACT-JACIE accreditation for immune effector cell therapies, thereby harmonising care internationally and ensuring that patients receive well benchmarked care pathways.54
The ability to freely access and critically evaluate the literature is one of the most important skills in clinical care; this should be emphasized in medical societies, training programs and continuous education worldwide. Exchange programs and fellowships, supported by medical societies and other parties, are necessary to allow people with all backgrounds to learn CAR-T procedures and follow-up. Importantly, education resources and clinical practice guidelines need to be open-access for everyone and inclusive addressing needs of trainees, physicians, nurses, patients and others alike. Trainees should be equipped with basic skills in critical appraisal that would allow them to ask tough questions and view evidence and consensus with the appropriate scientific skepticism. 
Furthermore, better knowledge will result in more clinically meaningful scientific reports, which then influence how patients perceive these treatments. If patients receive unrealistically positive information on the efficacy of treatment, we risk disappointment and loss of hope for patients.55,56 We may even excerbate pre-existing psychiatric conditions such as reactive depression resulting from their cancer diagnosis. For instance, a recent study estimated the risk of self-harm after the diagnosis of a psychiatric disorder in patients with cancer and found that the cumulative burden per 100 individuals with depression for multiple myeloma was 8.5 for patients at age 60 years and as high as 25 for patients at age 75 years.57 
Patients should be better informed and should be given unbiased educational materials that clearly explain inclusion criteria of trials that led to approval, their actual magnitude of benefit, toxicity, and cost.58 Specific for CAR-T, patients should receive transparent explanation about the duration between screening and infusion. Social media is a major platform for oncology education of patients and others, but we highlight that the content often is driven by spin and bias itself. Independent patient-advocacy groups such as the EBMT-PAC have an important role in producing educational materials, while several other advocacy groups are funded by the pharmaceutical industry, which may be a conflict of interest. Furthermore, scientific medical journals, the gatekeepers of research, traditionally focus on outcome research rather than access or other more soft and individual outcomes and variables. 
As multiple myeloma is mainly treated by community oncologists, close communication between the CAR-T center and the referring oncologist is paramount for successful access and outcomes. Centers should build active, participative local networks with referring oncologists to build collaborative education platforms and to reduce waiting times for potential screening and, in the end, to ensure timely referral. For example, the timing and optimal immediate therapy prior to T cell collection as well as type of bridging therapy, which are often delivered by referring oncologists, will become more important as CAR-T cell therapies will possibly be applied in earlier treatment sequences.59 
Clinical trials
Contemporary oncology clinical trials largely measure surrogate end points such as progression-free survival, and most trials keep being funded by pharmaceutical companies.60 In relapsed or refractory multiple myeloma, for which more than 300 different treatment regimens comprising more than 40 different compounds are currently used, new and expensive treatments such as CAR-T may complicate to which extent study end points and target effect size provide real and meaningful benefit to patients.61 Furthermore, because direct comparisons are currently lacking, indirect comparisons with historical controls or other trial arms are undergone, which provides questionable evidence because of inherent selection and attrition bias.62 
Rather, investigations prioritizing the needs of the patient at all stages, including design, activation, enrollment, data collection, completion and outcome reporting are needed.63 In patient-centric trials, hypotheses that are important to patients can be outlined in close collaboration with patient advocacy groups, study designs focusing on burden reduction to patients can be developed, and measures that ensure holistic improvement to standard of care. 
Unfortunately, still, many patients lack understanding of clinical trials, while not all patients are systematically informed about possible participation, resulting in reduced diversity of clinical trial populations.64 In addition, restrictive selection criteria further limit participation and the translation of trial data to real-practice conditions. How to broaden patient eligibility remains a major challenge. In a survey from the American Society of Clinical Oncology, half of the respondents agreed that some criteria are too stringent and harm translation of the trial, while no agreement could be achieved on which changes would improve generalizability.65 Specifically, recent CAR-T trials were controversially discussed to focus on patients with certain backgrounds, skewing the real effects of these treatments and limiting overall access.66 Amongst multiple myeloma patients, only one percent of CAR-T recipients had African American and 5% Hispanic background, and the majority of recipients living >2 hours from the next CAR-T centre belonged to a higher socioeconomic strata.67 More importantly, clinical trials in multiple myeloma showed the lowest participation to prevalence ratio of 0.2.68 New data-driven methodologies may help to design more-inclusive trials while maintaining safeguards for patient safety.69
Furthermore, many multiple myeloma patients are treated in the outpatient setting, which leaves screening for trial availability to the local area, remaining a major barrier as many trials are limited to academic medical centers with existing CAR-T programs. A recent study found that no trials were offered in about one-third of practices.70 This gap is particularly significant in lower- and upper-middle-income countries.9 
Patient involvement
Little is known about patient priorities and needs before, during, and after CAR-T cell therapy. Patients and their advocacy groups need to be actively included in trial design, data evaluation of real practice and long-term survivorship programs. The current literature underscores the importance of appropriate information, most patients felt not well prepared for most aspects surrounding CAR-T therapy nor were they directly prepared for the nature and intensity of potential toxicities. Importantly, family members, friends, and connected primary caregivers need to be included in education and communication to assure the overall care and eventually well-being of the patient.71
Patient involvement becomes crucial in the assessment of outcomes that matter the most within a clinical trial and beyond,72 a dimension that has yet to be significantly improved.73 In our perspective, this is even more important in treatments that are associated with unique toxicity profile as well as individual and societal financial toxicity such as CAR-T cell therapy. Patient-reported outcome (PRO) evaluation in large groups of patients with extended longitudinal follow-up is particularly important to identify predictors of quality of life, specifically of mental health and cognitive function (as shown above, most patients develop depressive episode during the disease course). For instance, the Patient-Reported Outcomes Tools: Engaged Users and Stakeholders Consortium developed a website to promote tools and resources to optimise the rigorous assessment of PROs in cancer clinical trials and facilitate the use of those outcomes by patients, clinicians, and decisions makers.74 Longitudinal depictions and incorporation of data from the PRO version of the Common Toxicity Criteria for Adverse Events (PRO-CTCAE)75 are not usually documented in current large registries or clinical trials but should be implemented. Several additional novel analytical approaches such as the Event Burden Score with a single metric for the frequency and severity of multiple adverse events or the Toxicity Index accounting for the burden of multiple cumulative toxicities may more accurately reflect patients’ experience with specific treatments.76,77
Regulation and real-practice data
Inconsistencies between national and even international regulatory agencies present a significant barrier to equal access to new treatments.78 Differing requirements and varying delays in the times needed for regulatory approval may limit effective international cooperation. For instance, EMA approval is often granted several months after FDA approval. In addition, EMA regulatory approval does not necessarily translate into immediate access across all European countries, as European national healthcare systems generally operate different systems for the financial as opposed to the regulatory approval of new drugs.  The need for separate submissions to multiple national agencies results in redundant workflow and increased workload and cost. However, the confidential pricing arrangements insisted upon by pharmaceutical companies can also be an obstacle to transparent agreement on the budgetary impact of these expensive novel therapies. Furthermore, in the post-COVID era, legal and regulatory policy to guide telemedicine and remote monitoring are lacking internationally. Finally, patient frustration at their lack of access to CAR-T programs operating in neighbouring countries can be an understandable source of stress.
The European Union Clinical Trials Regulation79 was recently introduced to allow for unified trial submissions in a single application instead of requiring applications to each individual European Union member state. Such international collaboration has the potential to accelerate trial development and to increase participation, thereby making innovative medicines accessible to more patients.
In Europe, clinical data from patients treated with gene and cellular therapies are reported to many different registries, each built for a specific purpose, with different governance rules and often with bespoke software tools managing the data. This results in siloed data, inefficiencies, and duplication of efforts.80 In 2019, EBMT received regulatory approval from the EMA for the use of its patient registry to collect data on novel CAR-T cell therapies, thereby allowing for the collection of consistent European clinical data.  The streamlined reporting of this high-quality data stream can inform real time clinical practice and will undoubtedly contribute to the collaborative development of new therapies. 
The widespread adoption of collaborative, agreed Health Technology Assessment (HTA) processes would be another important step towards ensuring more equal access.81 HTA is a multidisciplinary field that addresses the health impacts of new technologies, considering its specific healthcare context as well as available alternatives. The unique approach of HTA focuses on the contextual factors of a certain technology, including include economic, organizational, social, and ethical impacts.
Conclusion
Many countries worldwide, including some in Central and Eastern Europe, have not yet developed adequate processes for the assessment and appraisal of CAR-T cell therapy for multiple myeloma. High prices and the complexity of manufacturing and delivery are serious impediments to the general uptake of this treatment and the sustainability of health systems. They are by no means the only factors influencing accessibility, and it is important to stress that we do not regard the reduction of high medicine prices as an end in itself.
This position paper by the EBMT (list of statements in Table 1 and 2) aims to be call to action for all clinical trial leaders, multiple myeloma practitioners, patient advocacy groups, international regulatory agencies, insurance companies, and leaders both in industry and academia - those represented in our authorship and those beyond - to spearhead changes needed to bring CAR-T cell therapy to all patients battling multiple myeloma. Significant improvement in practice harmonization and in the prospective collection of PRO and QoL measures, identifying novel ways to capture efficacy and access through real-world data, designing representative clinical trials, accurate and equal training of an MDT, free access to knowledge resources for medical personnel and patients alike (Table 3), remain essential. The statements should encourage and guide all stakeholders to improve affordability and access to CAR-T cell therapy in multiple myeloma. 
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Figure legends
Figure 1. Dimensions of access to and affordability of chimeric antigen receptor T cell therapy. 
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