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Abstract
Patients with end-stage renal disease in Greece are facing long waiting times to receive a kidney transplant from a deceased donor. Living kidney donation offers a valuable alternative that provides optimal outcomes and significantly expands the donor pool but still remains relatively underutilised. Developments around the world in the field of kidney transplantation mandate a change in current practice to include additional options for living donation through paired exchange, antibody-incompatible transplantation and other strategies, following careful consideration of the cultural and ethical factors involved in these complex clinical decisions. An increase in living donation rates may be achieved in several ways, including targeted campaigning to overcome potential barriers. Educating clinicians on transplantation will prove as equally important as informing patients and prospective donors but requires training and resources. Adoption of established practices and implementation of new strategies must be tailored to the needs of the Greek donor and recipient population. Local beliefs about donation, perception of associated risk and other social characteristics must be considered in the design of future strategies. Facilitating living donation in a safe environment with appropriate donor and recipient education will form the solid foundation of a new era of kidney transplantation in Greece.
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Core Tip: Living kidney donation is the driving force behind every successful kidney transplant programme worldwide. In Greece, in particular, it accounts for nearly half of performed transplants annually. Its role is of paramount importance since deceased donor kidney transplant waiting times are currently unacceptably long. Paired exchange and other options will form the basis to expand the donor pool and facilitate future developments in the field.

INTRODUCTION
Living kidney donation remains the optimal source of kidney transplants worldwide, despite advances in deceased donor organ utilisation and preservation. Living donor kidneys offer excellent long-term outcomes in terms of patient and graft survival[1,2]. Apart from this, living donation has gradually served as the basis for expansion and development of novel patient pathways in kidney transplantation. Antibody-incompatible transplant programmes have been largely successful, enabling discontinuation of dialysis and prolongation of survival in highly sensitised recipients[3,4]. Kidney exchange programmes have been met with great enthusiasm among physicians, surgeons, transplant coordinators and patients alike, dramatically reducing the need for more immunologically complex treatments[5]. Other areas of recent developments include the cross-linking between deceased donor and living donor pathways, providing new insights in the utilisation and optimal matching of available organs to the most suitable recipients[6].
National living donor programmes share many common features but also differ in many ways, even among countries with obvious geographical and cultural similarities. The plausible explanation lies in the complexities of healthcare systems to identify and utilise the maximum number of potential donors, both deceased and living. Furthermore, disparities in training and education may inevitably magnify the differences in donation and transplant rates. Greece is currently entering a new era in kidney transplantation, in particular living donor transplantation, with major new developments that could substantially increase the transplant rates.

LIVING DONATION IS THE DRIVING FORCE IN KIDNEY TRANSPLANTATION
Although donation and transplant rates are low in Greece at approximately five deceased donors per million population[7], the actual living donor kidney transplant rate, ranging between 38%-50% of all transplants the last 5 years, is easily comparable to countries with well-established deceased donor and living donor programmes[8]. This simple observation justifies the argument that an appropriate expansion of the living donor pool could, at least to some extent, “generate” many more high-quality kidney grafts. Additionally, it provides important clues regarding the intention of the Greek population to donate organs albeit usually within the limits of close or extended family.
Deceased donor kidney transplantation currently suffers from unacceptably long waiting times due to multifactorial long-standing issues that effectively limit the number of brain-dead donors who proceed to donation. The obvious advantage of living donation over deceased kidney donation is the relative independence from complicated donor pathways, lack of suitable infrastructure, staffing issues, limitations of laboratory workflows and cultural trends towards donation in general. The latter has been studied in a relatively small sample of an urban population but has provided very useful insight into the attitudes towards organ donation in Greece[9]. Although the vast majority (90.0%-98.0%) of participants demonstrated a high level of understanding around brain death, organ donation and transplantation, only 3.8% were formally registered with the national organ donor register. Half of the participants would be willing to donate the organs of a relative, however more than half would feel guilty doing so. Another emerging concern in this survey was the fear about the process of organ removal, which probably reflects a lack of trust in the processes and regulatory framework related to organ donation in general. Interestingly, religious beliefs did not emerge as significant potential obstacles to donation, and willingness to donate was actually higher among Greek Orthodox participants (63.7%) than the study sample average (48.3%).
Other significant advantages of living over deceased donation include shorter workup times for living donor pairs, presumably due to the willingness of donors and recipients alike to proceed with a transplant, improved immunological matching between family members, ability to proceed with incompatible transplants and finally the relative ease to manage logistical issues, from access to the operating theatre to specialist perioperative and postoperative care. Deceased donation rates are expected to grow over the next few years in Greece, owing to changes in legislation and the investment of financial and staffing resources to national and local transplant coordination. Until then, living kidney donors will likely drive the country into the new era of transplantation by offering invaluable organs to their respective recipients and by acting as ambassadors of donation and transplantation in the general population. The latter may be more impactful on the public’s attitude towards issues surrounding transplantation in general but also requires a coordinated approach led by donors and clinicians in equal parts. The United Network for Organ Sharing has developed a volunteer programme with the primary goal of raising awareness and educating prospective donors through real-life experiences of other donors[10]. Becoming an ambassador of living donation involves an initial orientation and education phase, after which living donors share their personal experience through local events, the United Network for Organ Sharing website and social media. Similar programmes are being developed around the world by national transplant organisations, such as the United Kingdom’s National Health Service Blood and Transplant, and are expected to improve communication between transplant professionals and the public.
Highlighting the successes of living donation as well as the safety of modern techniques[11], i.e. minimally invasive donor nephrectomy, quick recovery time, reduced postoperative pain, short length of hospital stay, minimal postoperative complications and excellent long-term outcomes in terms of general health and donor survival, is central to any communication relating to transplantation to strengthen the public’s trust. Transparency and publication of interval donation and transplant-related statistics on a scheduled basis in an easily accessible public domain will eliminate suspicion and fear around unacceptable practices that have been reported elsewhere in the world from time to time.

OPTIONS FOR LIVING KIDNEY DONATION IN GREECE
In the recent past, the norm in living kidney donation would be a donor who would come forward and donate to a specified, compatible recipient, usually a member of their close or extended family. Although life-changing behaviours as simple as the above literally transformed modern transplantation and taught clinicians many valuable lessons around modern immunology, we have since made huge progress in terms of living donor organ utilisation. A realistic approach to kidney transplantation dictates that every living donor should be encouraged and facilitated to donate within a safe and coercion-free environment after a fully informed consent process.
The boundaries of living donation have been pushed significantly to make every living donor kidney count for patients in need of an organ, either directly or indirectly[12]. In this context, every suitable living donor should proceed either with a direct or indirect transplant to their intended recipient, which has allowed the development of complex paired exchange networks, mostly but not exclusively geographically confined within their countries. In some instances, these complex networks “interact” with deceased donor pathways to create novel opportunities for highly sensitised or difficult-to-transplant patients who would otherwise not have any chance to receive a kidney transplant. The notion of a “donor-recipient” pair is becoming less clear in this reality, and programmes around the world are being challenged to keep up with developments.
The landscape of living kidney donation has significantly changed in Greece over the last few years, though there is still a long way to cover in certain areas. However, most efforts have concentrated on encouraging living donation, thus the conditions to allow living kidney transplantation to flourish are already in place. Official data from the National Transplant Organisation indicate a rising number of living donor kidney transplants (Figure 1), despite adverse circumstances such as the coronavirus disease 2019 pandemic.
A direct living donor transplant is in many ways the “gold” standard of care. It allows for an immunologically straightforward kidney transplant, in the context of blood group (ABO) and human leukocyte antigen (HLA) compatibility between donor and recipient. Until recently, such transplants were only allowed within extended families, excluding several other types of living donors. The last decade has seen significant legislative changes that have permitted directed donation from unrelated donors, following a formal approval process, which has also been further simplified in the last few years. We consider this change a fundamentally positive step into the new era of transplantation, although official data on its practical applicability so far are lacking. To our knowledge, unrelated undirected, i.e. altruistic, kidney donation, has not yet taken place in Greece due to legislative restrictions. From a practical perspective, the extent to which such donation would make an actual difference in transplant rates is probably very limited, based on cultural perceptions. Indeed, a quite thorough study on the patterns of blood donation in Greece revealed that the concept of “need” is a stronger motivator than the sense of altruistic “offer” for blood donors[13].
The emergence of unrelated donors has inevitably introduced new challenges for the transplant community. Quite a few donors will have an incompatible blood group with the recipient and/or a positive immunological crossmatch. There is sufficient evidence and experience worldwide to suggest that ABO-incompatible kidney transplants have comparable graft and patient outcomes and should be routinely considered as a valid option in suitable pairs[14]. Blood group-incompatible kidney transplants are performed in only one of the transplant units in Greece, although we believe that recipients with relatively low anti-A or anti-B titres could be managed successfully in smaller centres as well. Anecdotal evidence suggests that such donors may have been discouraged from donation due to lack of expertise or suitable infrastructure, and alternative donors may have been sought instead. However, the availability of multiple living donor options is realistically a luxury for the majority of patients, partly due to widely prevalent cultural views that limit living donation from certain age groups. The bottom line is that occasionally living donors may exist but are not able to proceed.
The issue of antibody-incompatible kidney transplantation has a few possible solutions, all of which are available in Greece, albeit still underdeveloped to a variable extent. These solutions include paired exchange or kidney sharing schemes (programmes of kidney exchange between incompatible donor-recipient pairs) and have transformed living donor kidney transplantation over the last two decades[15,16]. Despite several points of criticism and concerns from both patients and clinicians, the huge success of these programmes has established their role in daily practice. Even well-established and active antibody-incompatible programmes have now shrunk to serve only a small number of patients that cannot be transplanted through paired exchange. In the United Kingdom, for example, the combined number of ABO- and HLA-incompatible kidney transplants has declined gradually from 171 in 2012 to 25 in 2021, as shown graphically in the most recent annual activity report[17].
Engagement from all participating units in a country is obviously of paramount importance to allow the creation of a candidate pool large enough to facilitate ABO and HLA matching. Long chains of such pairs are possible, although logistical issues should be considered to minimise ischaemia times and optimise outcomes. The combination of kidney exchange with altruistic donation has enabled kidney transplantation for highly sensitised or difficult-to-match patients at the end of commonly long chains. In-centre kidney exchange has taken place in Greece in the recent past, however this is potentially more complicated from a logistical perspective, e.g., access to operating theatres, where nephrectomies and transplants all take place on the same day. Between-centres kidney exchange poses its own challenges, but certainly still remains an underutilised option. With appropriate communication and standardisation of donor and recipient procedures, as well as HLA typing and matching, transplant units in Greece could easily transition into a new era of collaboration.
Building a large enough pool possibly requires a radically new approach to living donation altogether. Donors that may have previously been discouraged or misinformed should be given a second chance to consider donation and participate in paired exchange. Our experience shows that donors and recipients are open to the idea of paired exchange and are willing to consider all possibilities in order to avoid long waiting times on the deceased donor waiting list.
Incompatible donors are legally allowed to donate to the deceased donor waiting list, in exchange for their recipient to be prioritised on the waiting list to receive the first available deceased donor kidney. Although there are reasonable concerns around matching the quality of a living donor kidney to a kidney from a deceased donor, in terms of age, medical background, cause of death and terminal kidney function, it remains a valid option for some recipients, compared to a long average waiting time of 8 years. Recipients that fall into this prioritisation list are also allowed to turn down an offer that does not “match” their living donor. Although this is a relatively new option, it is becoming increasingly popular among incompatible pairs, and 17 pairs have been successfully transplanted so far through this scheme.
Antibody-incompatible transplantation remains a popular option, particularly for ABO-incompatible pairs. The literature clearly supports ABO-i kidney transplantation over remaining on haemodialysis[18], thus we believe every transplant unit in Greece could develop an ABO-i programme to enable transplantation for the relatively small number of patients that will proceed with this form of transplant, at least until a robust national paired exchange programme becomes established. Clearly, some centres will accumulate greater expertise in this field, but smaller units could enable transplants with lower anti-A or anti-B titres at the early stages of their development[19]. HLA-incompatible transplantation, although proven superior to haemodialysis[4], remains a challenging procedure with significant risks for the recipients. Early antibody-mediated rejection possibly contributes to inferior graft survival up to 5 years post-transplant[20]. Enhanced immunosuppression may lead to serious bacterial and viral complications that may threaten both graft and patient survival[14]. Indeed, a recent meta-analysis showed increased mortality risk in ABO-i recipients up to 8 years post-transplant[20]. At the same time, the actual number of potential ABO-incompatible transplants in Greece may not adequately justify the risks at this point in time.

FUTURE PROSPECTS
Transplant units need to adapt and invest in the novel options that are now available to our recipients, particularly under the burden of very long waiting times on the deceased donor list. Direct or “indirect” living kidney donation is key to the existence and development of all the above options. Clearly, the kind intentions of every living donor should be honoured in the best possible way after detailed discussion with both the donor and the recipient[21]. The mental and psychological process involved in every aspect of living donation deserves dedication in time and resources to ensure donors will not be discouraged by logistical complexities or delays. Training and education of all staff involved is of utmost importance to provide a seamless and positive experience to donors, who will become advocates of living donation in the community. Emphasizing the safety and quick recovery after living donation with minimally invasive techniques as well as the excellent long-term health outcomes for donors compared to the age-matched general population are also essential to reassure the public and promote living donation[22].
Introducing new concepts around living kidney donation in Greece should also start early to allow for adequate public discussion and engagement. Donation from offspring to parent rarely takes place in Greece. Although any adult individual may be considered for donation by law, there is reluctance even among transplant clinicians to consider young donors. Donation at an early age is a well-established and accepted practice in other countries, with excellent psychological and medical outcomes for both donors and recipients. In 2021 in the United Kingdom, 20% of all living donors were aged 18-34[17]. During the same period, only one donor (1%) was younger than 30 years in Greece. The age distribution of living donors over the last few years is depicted in Table 1, where it becomes evident that most donors are middle-aged or older. Clearly, widening the age criteria for donation in transplant units with appropriate consenting of younger donors will enable more transplants in the future.
Transplant candidates are often reluctant to approach and recruit living donors. Separating the advocate from the patient has proved to be an effective strategy but needs appropriate training[23]. The introduction of programmes aiming to facilitate identification of potential donors and elicit their interest to proceed with donation should form a part of a national strategy. Examples of successful implementation include the Live Donor Champion Program at Johns Hopkins[24], the University of Pittsburgh Medical Center Living Donor Champion Program[25] and more recently the Kidney Coach Program at Mount Sinai Hospital[26]. These programmes have achieved a substantial increase in donor inquiries and a modest increase in donor evaluations and number of living donor transplants.
Donating indirectly to someone via a waiting list “voucher” is an emerging concept worldwide that still remains to be validated but certainly shows the direction of modern transplantation and proves the concept that every living donor deserves to be “utilised” in the best possible way. This approach usually applies to donors that would probably be too old to donate when their recipient would actually need a kidney transplant, e.g., a grandfather donating to their grandchild via the general waiting list. Simply put, transplant vouchers provide a means to overcome chronological incompatibility between donation and transplantation. The donor donates in the deceased donor list and the prospective recipient receives a “voucher” or a “priority ticket” that can be redeemed for a future transplant that will probably take place years later[27].
Reducing financial barriers for living donation and accounting for potential income losses remains a matter of debate for many years across the globe. Despite concerns around commercialisation of donation, a rational approach to protect and support prospective donors in their decision was proposed a few years ago by the American Society of Transplantation’s Live Donor Community of Practice after careful and systematic exploration of factors such as employment, insurance and medical cost of donation. It became clear that the creation of a standardised financial toolkit for donors, adapted to each country’s requirements and limitations is a perfectly actionable way to encourage living donation and remove any sense of insecurity in the process before and after donation[28].
Lastly, but equally important, we believe that further research is needed to understand living donation trends and perceptions in the public. These may vary significantly between different parts of the world. Therefore, extrapolation of conclusions from previous work elsewhere should be done with caution. Focus groups with patients and donors at a local level will shed light on various cultural barriers that could be potentially resolved with appropriate targeted campaigns. Additionally, transplant clinicians will have a unique opportunity to understand what matters most for living donors and how to better support them through the journey of donation[29,30].

CONCLUSION
Living donor kidney transplantation is undergoing a phase of transformation in Greece. New legislation and crucial changes in transplant policies pave the way for expansion of the donor pool, especially through living donation. The role of transplant professionals in this process of change and adaptation is to lead the developments in a safe and productive way for the benefit of patients. We have a duty to campaign for all the above and extend this knowledge to all parts involved in transplantation, from central organisation to local patient groups. Through living donation we have a unique opportunity to make progress and catch up with the growing need for more transplants in Greece by creating a positive environment in the community around transplantation in general. Every prospective living donor deserves to receive education, delivered responsibly, and high-quality care in every step of the way to donation, knowing that their generous offer will be fully appreciated. Clinicians on the other hand need to continue to explore ways that will encourage living donors to come forward. Identifying potential barriers to donation is the first important step into the future.
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Table 1 Age distribution of living donors in Greece, 2016-2021, n (%)
	Age group
	Number of living donors by year

	
	2016
	2017
	2018
	2019
	2020
	2021

	20-30
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (1)

	31-40
	2 (4)
	4 (6)
	5 (7)
	2 (3)
	1 (1)
	8 (9)

	41-50
	9 (18)
	9 (13)
	16 (23)
	19 (28)
	19 (21)
	12 (13)

	51-60
	14 (29)
	24 (35)
	16 (23)
	22 (32)
	34 (38)
	34 (37)

	61-70
	19 (39)
	22 (32)
	27 (40)
	20 (3)
	23 (26)
	24 (27)

	71-90
	5 (10)
	9 (14)
	5 (7)
	5 (7)
	12 (14)
	12 (13)

	Total
	49 (100)
	68 (100)
	69 (100)
	68 (100)
	89 (100)
	91 (100)
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