

[image: image]





[image: image]

EDITOR-IN-CHIEF

Thierry Berney


DEPUTY EDITORS-IN-CHIEF

Oriol Bestard

Nina Pilat

Stefan Schneeberger

Maria Irene Bellini

(and Social Media Editor)

Núria Montserrat

(Honorary)


EXECUTIVE EDITORS

Cristiano Amarelli, Naples

Frederike Ambagtsheer, Rotterdam

Federica Casiraghi, Bergamo

John Forsythe, London

Marius Miglinas, Vilnius

Nazia Selzner, Toronto

Olivier Thaunat, Lyon


ASSOCIATE EDITORS

Coby Annema, Groningen

Jutta Arens, Enschede

Chiara Becchetti, Niguarda

Irene Bello, Barcelona

Marina Berenguer, Valencia

Ekaterine Berishvili, Tbilisi

Saskia Bos, Leuven

Olivia Boyer, Paris

Sophie Brouard, Nantes

Jadranka Buturovic-Ponikvar, Ljubljana

Ligia Camera Pierrotti, Brazil

Sanem Cimen, Ankara

Sarwa Darwish Murad, Rotterdam

Fabian Eibensteiner, Vienna

Farsad-Alexander Eskandary, Vienna

Stuart M. Flechner, Cleveland

Lucrezia Furian, Padova

Maddalena Giannella, Bologna

Nicholas Gilbo, Belgium

Ilkka Helanterä, Helsinki 

Sarah Hosgood, Cambridge

Nichon Jansen, Leiden

Katja Kotsch, Berlin

Rohan Kumar, Geneva

Cécile Legallais, Compiegne

Wai H. Lim, Perth

Pål-Dag Line, Oslo

Mehdi Maanaoui, Lille

Oriol Manuel, Lausanne

Shruti Mittal, Oxford

Letizia Morlacchi, Milan

Johan Nilsson, Lund

Gabriel Oniscu, Stockholm

David Paredes-Zapata, Barcelona

Lorenzo Piemonti, Mialan

Karen C Redmond, Dublin

Hanne Scholz, Oslo

Norihisa Shigemura, Philadelphia

Piotr Socha, Warsaw

Donzília Sousa Silva, Porto

Jelena Stojanovic, London

Christian Toso, Geneva

Ifeoma Ulasi, Enugu

Pablo Daniel Uva, Beunos Aires

Pedro Ventura-Aguiar, Barcelona

Andreas Zuckermann, Vienna


EDITOR-IN-CHIEF EMERITUS

Ferdinand Mühlbacher, Vienna


STATISTICAL EDITOR

Thomas Neyens, Leuven


ASSOCIATE STATISTICAL EDITOR

Maarten Coemans, Leuven


EDITORIAL FELLOWS

Louise Benning, University of Heidelberg, Germany

Christophe Masset, Centre Hospitalier Universitaire de Nantes, France

Beat Möckli, University of Geneva, Switzerland

Marco Maria Pascale, Agostino Gemelli University Polyclinic, Italy

Mario Sabatino, IRCCS Hospital Company of Bologna, Italy


Editorial Office

Nathan Masters

Richard Hales

ti@frontierspartnerships.org


[image: image]




[image: image]

Transplant International Book Copyright Statement

The copyright in the text of individual articles in this eBook is the property of their respective authors or their respective  institutions or funders. The copyright in graphics and images within each article may be subject to copyright of other parties. In both cases this is subject to a license granted to Frontiers.

The compilation of articles constituting this eBook is the property of Frontiers.

Each article within this eBook, and the eBook itself, are published under the most recent version of the Creative Commons CC-BY licence. The version current at the date of publication of this eBook is CC-BY 4.0. If the CC-BY licence is updated, the licence granted by Frontiers is automatically updated to the new version.

When exercising any right under the CC-BY licence, Frontiers must be attributed as the original publisher of the article or eBook, as applicable.

Authors have the responsibility of ensuring that any graphics or other materials which are the property of others may be included in the CC-BY licence, but this should be checked before relying on the CC-BY licence to reproduce those materials. Any copyright notices relating to those materials must be complied with.

Copyright and source acknowledgement notices may not be removed and must be displayed in any copy, derivative work or partial copy which includes the elements in question.

All copyright, and all rights therein, are protected by national and international copyright laws. The above represents a summary only. For further information please read Frontiers’ Conditions for Website Use and Copyright Statement, and the applicable CC-BY licence.

ISSN 1432-2277
ISBN 978-2-8325-5733-4
DOI 10.3389/978-2-8325-5733-4




Diversity, Equity, and Inclusion in Transplantation


Special Issue Editors

Hannah Valantine – Stanford University, United States

Ifeoma Ulasi – University of Nigeria, Nigeria

Chloe Balleste – University of Barcelona, Spain

Paulo Martins – University of Massachusetts Medical School, United States

Maria Irene Bellini – Sapienza University of Rome, Italy

Luciano Potena – IRCCS University Hospital of Bologna Sant Orsola Polyclinic, Italy


[image: image]




Table of Contents



Editorial

Diversity, Equity, and Inclusion in Transplantation

DOI: 10.3389/ti.2024.13832

Maria Irene Bellini, Chloe Balleste, Paulo N. Martins, Ifeoma Ulasi, Hannah Valantine and Luciano Potena


Women Referred for Liver Transplant Are Less Likely to Be Transplanted Irrespective of Socioeconomic Status

DOI: 10.3389/ti.2023.11667

Emmanouil Giorgakis, Martha M. Estrada, Allison Wells, Mauricio Garcia Saenz de Sicilia, Matthew Deneke, Raj Patel, Gary Barone, Lyle Burdine and Mary K. Rude

On this US-based single center statewide retrospective study it as shown that female-sex patients with end-stage liver disease in need of a transplant are less likely to be referred, enter liver transplant evaluation and be enlisted, irrespective of socioeconomic status.


Equity in Transplantation Access in Nepal: An Analysis of Gender, Geographic, and Caste-Based Disparities in Transplants

DOI: 10.3389/10.3389/ti.2023.11635

Dibya Singh Shah, Midhan Shrestha, Bikash Khatri, Santosh Chhetri, Kalpana Shrestha, Sangita Sedhai, Upendra Joshi and Manish Gautam

Although access to kidney transplantation exists in Nepal, this study highlights persistent disparities. Women, rural and remote populations, as well as specific ethnic and caste groups, encounter barriers to accessing transplantation services.


Healthcare System Impact on Deceased Organ Donation and Transplantation: A Comparison Between the Top 10 Organ Donor Countries With 4 Countries in Southeast Asia

DOI: 10.3389/ti.2023.11233

Sandra Cowie, Seow-Huey Choy, Diana Mohd Shah, Maria Paula Gomez, Boon-Koon Yoong and Jun-Kit Koong

We compared the 10 leading countries in deceased organ donation and 4 countries in Southeast Asia to determine what may contribute to improving deceased donor programs and made suggestions for each country considering strengths, weaknesses, opportunities, and threats.


Providing “Free” Access to Dialysis and Transplant to the Disfranchised. A Sustainable Model for Low and Low Middle Income Countries (LMICs)

DOI: 10.3389/ti.2023.11290

Mirza Naqi Zafar and Syed Adibul Hasan Rizvi

A community-government partnership was developed in a LMIC where dialysis and transplant were provided free of cost to all patients. Daily 1500 patients are dialyzed and 1-2 transplanted. One and 5-year graft survival of 6553 transplants is 97% and 88%.


Representation of Women in Contemporary Kidney Transplant Trials

DOI: 10.3389/ti.2023.11206

A. J. Vinson and S. B. Ahmed

Women are better represented in kidney transplant trials than for medical disciplines, however they remain underrepresented in transplant trials examining immunosuppression or transplant rejection risk.


Breaking Barriers and Bridging Gaps: Advancing Diversity, Equity, and Inclusion in Kidney Transplant Care for Black and Hispanic Patients in the United States

DOI: 10.3389/ti.2023.11455

Chi Zhang and Amit K. Mathur

Safety attitudes were preserved at our high-volume transplant center despite serious pandemic-induced disruptions. The SAQ is a valuable tool that can longitudinally assess transplant culture of safety as a component of quality assurance and performance improvement initiatives.


Eliminating Race From eGFR Calculations: Impact on Living Donor Programs

DOI: 10.3389/ti.2022.10787

Maria Irene Bellini, Mikhail Nozdrin, Maarten Naesens and Paulo N. Martins

In view of the recent OPTN approval of elimination of race-based
calculation for transplant candidate listing, a reappraisal of its impact on living donor programs, both from the donor’s and the recipient’s perspective, could lead to a more equitable access.


Decisional Needs of People From Minority Ethnic Groups Around Living Donor Kidney Transplantation: A UK Healthcare Professionals’ Perspective

DOI: 10.3389/ti.2023.11357

Ahmed Ahmed, Anna Winterbottom, Shenaz Ahmed, John Stoves and Sunil Daga

Living-donor kidney transplantation is the best treatment option; however, minority ethnic groups choose to wait for deceased-donor organ despite longer wait and poorer outcomes. This intricate decision-making process is supported by healthcare professionals. Herein, we present their perspective on the decisional needs and potential solutions


Examining the Role of the Health Belief Model Framework in Achieving Diversity and Equity in Organ Donation Among South Asians in the United Kingdom

DOI: 10.3389/ti.2023.11243

Agimol Pradeep, Titus Augustine, Gurch Randhawa and Paula Ormandy

Scarcity of organ donors from the South Asian community is a growing concern among the UK and global transplant field. Study


Systems Connected to Inequities in Access to Kidney Transplantation and the Value of Intersectionality

DOI: 10.3389/ti.2024.11658

Camilla W. Nonterah

This point of view advocates for the use of an intersectionality framework to address complex systems that maintain inequities in access to kidney transplantation. This article also offers recommendations for research and practice, to reduce disparate outcomes for patients.


Taking a “Care Pathway/Whole Systems” Approach to Equality Diversity Inclusion (EDI) in Organ Donation and Transplantation in Relation to the Needs of “Ethnic/Racial/Migrant” Minority Communities: A Statement and a Call for Action

DOI: 10.3389/ti.2023.11310

Alessandra Agnese Grossi, Gurch Randhawa, Nichon Esther Jansen and David Paredes-Zapata

Confronting European progressive increase in number of patient and public ‘ethnic/racial/migrant’ minority communities, requires a framework to improve delivery equality, diversity and inclusion in organ donation & transplantation, taking a ‘care pathway/whole systems’ approach.


Inequities in Organ Donation and Transplantation Among Immigrant Populations in Italy: A Narrative Review of Evidence, Gaps in Research and Potential Areas for Intervention

DOI: 10.3389/ti.2023.11216

Alessandra Agnese Grossi, Francesca Puoti, Lucia Masiero, Alessia Troni, Tiziana Cianchi, Umberto Maggiore and Massimo Cardillo

There is no ‘one-size-fits-all approach’ to immigrant communities in organ donation and transplantation, but studies of inequities among these populations in Italy include heterogeneous groups with potential for biased results interpretation and subsequent intervention. The Italian pathway against inequities may inform future studies and initiatives.


Refusal Rates to Organ Donation in Intensive Care Units Among Immigrant Populations in Italy

DOI: 10.3389/ti.2023.11674

Alessandra Agnese Grossi, Francesca Puoti, Umberto Maggiore and Massimo Cardillo

European-level data on refusal rates to organ donation among immigrant populations are scarce. Post-mortem organ donation attitude is complex and multifactorial. Identification of modifiable factors and ongoing dialogue among stakeholders may improve transplantation systems’ ability to respond to the needs of increasingly diverse and multicultural societies.


Equity, Diversity and Inclusion (EDI) in Organ Transplantation: An ESOT Survey About EDI Within ESOT as an Organization and its Educational Activities, and Transplantation Research and Science

DOI: 10.3389/ti.2023.11331

L. H. M. Pengel, M. Kaisar, S. Benjamens, M. Ibrahim, V. Ricci, M. I. Bellini, A. C. Breithaupt-Faloppa, C. Falk, H. Maple, L. Marson, F. Ortiz, V. Papalois, D. Paredes and A. Forsberg

Our survey of the transplantation community’s experiences and perspectives of equity, diversity and inclusion (EDI) highlights the need to prioritize EDI across ESOT and transplantation science. We also present numerous proposals suggested by respondents to promote EDI


The Effect of Language on Access to Timely COVID-19 Vaccination of Solid Abdominal Organ Transplant Recipients

DOI: 10.3389/ti.2023.10888

Claire M. de Crescenzo, Ya-Wen Chen, David C. Chang and Heidi Yeh

This original cohort study of abdominal transplant recipients demonstrates preferred language as an independent factor affecting access to timely care in the context of vaccination during the COVID-19 pandemic.


Implementation of Blockchain Technology Could Increase Equity and Transparency in Organ Transplantation: A Narrative Review of an Emergent Tool

DOI: 10.3389/ti.2023.10800

Alessandro Anselmo, Marco Materazzo, Nicola Di Lorenzo, Bruno Sensi, Camilla Riccetti, Maria Teresa Lonardo, Marco Pellicciaro, Francesco D’Amico, Leandro Siragusa and Giuseppe Tisone

Data security represents a major issue in health care digitalization. Blockchain technology, a peer-to-peer distributed database, can represent a solution to ensure data security and to overcome inequalities. The aim of the present review (PROSPERON°CRD42022316661) is to establish its role in organ transplantation.


Addressing the Burden and Management Strategies for Disparities and Inequities Among Liver Transplant Professionals: The ILTS Experience

DOI: 10.3389/ti.2023.11240

Oya Andacoglu, Manhal Izzy, Dieter Adelmann, Victoria Aguilera,
Chiara Becchetti, Marina Berenguer, Gabriella A. Berlakovich, Simantika Ghosh, Emmanouil Giorgakis, Nyingi Kemmer, Keri E. Lunsford, Iman F. Montasser, Martin I. Montenovo, Anna Mrzljak, Sher-Lu Pai, Irene Scalera and Nazia Selzner

Many transplant professionals face challenges related to inequalities in their workplace. This review aims to identify the perceived disparities, outline its impact and propose solutions to mitigate inequalities and maximize inclusion within transplant community.






[image: image]




[image: image]


		SPECIAL ISSUE EDITORIAL
published: 09 October 2024
doi: 10.3389/ti.2024.13832


[image: image2]
Diversity, Equity, and Inclusion in Transplantation
Maria Irene Bellini1*, Chloe Balleste2,3, Paulo N. Martins4, Ifeoma Ulasi5, Hannah Valantine6 and Luciano Potena7
1Sapienza University of Rome, Rome, Italy
2University of Barcelona, Barcelona, Spain
3Donation and Transplantation Institute, Barcelona, Spain
4University of Oklahoma, Oklahoma City, OK, United States
5College of Medicine, University of Nigeria, Enugu, Nigeria
6Stanford University, Stanford, CA, United States
7IRCCS University Hospital of Bologna Sant’ Orsola Polyclinic, Bologna, Italy
* Correspondence: Maria Irene Bellini, mariairene.bellini@uniroma1.it
Received: 20 September 2024
Accepted: 23 September 2024
Published: 09 October 2024
Citation: Bellini MI, Balleste C, Martins PN, Ulasi I, Valantine H and Potena L (2024) Diversity, Equity, and Inclusion in Transplantation. Transpl Int 37:13832. doi: 10.3389/ti.2024.13832

Keywords: transplant equity, diversity and inclusion, racial disparity, gender differences, organ and tissue donation and transplantation
Editorial on the Special Issue 
Diversity, Equity, and Inclusion in Transplantation


As a component of the European Society for Organ Transplantation (ESOT) call for action in 2022, Transplant International launched a Special Issue entitled “Diversity, Equity, and Inclusion in Transplantation” [1]. The call for papers focused on sex, gender, ethnic and racial disparities in transplant access, management and outcomes. Emphasis was put on the changes of policies/interventions required to address the existing inequities and the needs to build a true global access and foster a culture of diversity and inclusion in transplantation research.
With regards to sex and gender inequity, studies from United States and Nepal demonstrated barriers in the liver and kidney transplant processes, limiting the access to women from entering and completing waitlist evaluation (Giorgakis et al.; Singh Shah et al.), highlighting how they face barriers to be considered for surgery. Notably, this also reflects the disparity in the living donation process [2]: in a context where countries in Southeast Asia were reported to have the lowest rates of deceased donors, the majority of kidney living donors are women, although the highest proportion of recipients are men. To further explore the disparities in this area, a review compared the top organ donor countries, to elucidate possible interventions and establish a fair transplant process in Southeast Asia (Cowie et al.). This article provides a brilliant approach by analyzing the differences in healthcare systems and how resources and organization can impact the effectiveness of transplant programs in addition to education and cultural attitude. Within the variety of economic and developmental backgrounds, the authors identified Malaysia as one of the potential countries able to build an effective deceased donor program, recognizing the general principle that there is no “one size fits all” for organ donation systems, but that government support through financial inputs in healthcare, and therefore access to publicly funded healthcare, is fundamental for successful donation and transplantation activity.
Another interesting report dealing with a sustainable model to overcome the gender and social disparity in renal replacement therapy in Low and Middle Income Countries (Zafar and Rizvi) showed that establishing satellite centers reduces patient time and travel costs, with a model of community-government partnership, where dialysis and transplantation are integrated and offered “free of cost” to all in need.
Adequate women representation is a known unmet need in clinical science, with a documented discrepancy between the epidemiological prevalence of a disease and the rate of women enrolled in related clinical trials. Vinson and Ahmed found that in the field of kidney transplantation, women’s representation is more adequate when compared to other medical disciplines. However, they remain significantly underrepresented in research trials testing immunosuppressive drugs and surgical interventions. This finding is particularly striking in the context of the known increased risk of rejection for women, raising the hypothesis that this might also be partially related to the disparity in accessing interventional research.
Inequity in transplant access and management was described for rural and remote populations, as well as specific ethnic and caste groups, where cultural beliefs could be inherent causes of bias (Zhang and Mathur). Particular emphasis was given therefore to the proposal of eliminating race from eGFR calculations (Bellini et al.) in accessing national waitlist, a decision approved a few years ago by the OPTN Board [3], which settled in this way the tone towards a more equitable assessment of prospective transplant and donor candidates.
This remarkable change could have consequences for living kidney transplantation; a UK study (Ahmed et al.) investigated how to improve decision making from the healthcare professional’s perspective for people from diverse ethnic groups, as this precious resource remains underutilized. An education strategy seems realistic to implement the diversity of the organ donor registry, aiming to gain the support of key influencers (such as religious and community leaders, media editors, local figures) and tackle barriers negatively influencing support for organ donation in minority ethnic groups (Pradeep et al.) [4]. To this purpose, it is relevant to stress how difficult it remains to determine the impact of patient ethnicity, race or immigration background, especially in consideration of the inconsistency of how migrant and ethnic minority populations are defined in European studies [5]. This is why when analyzing such complex systems, it is recommended to consider an intersectionality approach (Nonterah) i.e., non-medical aspects of an individual’s life, as where they live, are raised, engage in recreational activities, and their vocation, to better represent the full environmental context leading to disparity in organ transplantation access, management and outcomes.
Luckily, the prevention and elimination of inequities related to patient characteristics is increasingly being recognized in transplant research. It has been reported that the demand for organs can largely be reduced if there is a sustained commitment to public health interventions and culturally competent approaches are implemented in the management of long-term conditions, taking also into consideration the demand from underrepresented minority populations, such as migrants (Grossi et al.). In this regard, the current state of the art in Italy was reviewed (Grossi et al.) and described that minority ethnic background individuals and immigrants present significantly higher rates of cardiovascular disease and endocrinological disorders, potentially leading to organ failure. Unfortunately, despite the presence of a public health system with universal healthcare coverage, non-European born residents are less likely to receive living kidney donation transplantation and more likely to have inferior long-term outcomes compared with European born individuals. These findings are not novel in general and reproduce what was already reported in other health national system realities, such as the United Kingdom [6] and United States [7].
To complete the insights into organ donation and transplantation in the immigrant population in Italy, a mention to the comparison of refusal rates showed that these were higher, especially in some non-native Italian populations countries, supporting the need for communication approaches tailored for cultural diversities, when discussing donation with families with a potential language barrier and a non-western cultural background (Grossi et al.).
It is worth remembering that the standard approaches to patient education and management are less likely to be effective with subjects from immigrant and/or ethnic minority groups, and instead tailored interventions to meet the needs of these populations remain a challenge. For instance, a report found that in abdominal transplant recipients language preference other than English was independently associated with delay to vaccination in the United States (de Crescenzo et al.). It would be therefore worth exploring alternative ways, for example, by the use of digital technology, as the reconstruction of education after the COVID-19 pandemic [8] revealed an unforeseen potential.
Could then modern technology help in pushing the boundaries of the XXI century transplant outcomes? Medical digitalization is nowadays being increasingly utilized in clinical practice, and it was suggested that blockchain technology (Anselmo et al.), defined as a peer-to-peer distributed database without centralized authority, could soon become of pivotal importance in overcoming some limitations of transplant programs. In particular, it was suggested that distribution ledger technology could affect the organ donor traffic in the black market, by providing a real integration between different national health systems with real-time auditability.
What could be the role of scientific societies, institutions and stakeholders? According to a survey by the Equity, Diversity, and Inclusion Committee of ESOT, reported as a qualitative research approach, the main areas of intervention included initiatives aiming to foster a culture of transparency in selection procedures, always considering diversity when evaluating candidates and anonymizing applications to eliminate inherent bias, using different languages in meetings and diverse panels in conferences, limiting the tenure of Council members, and promoting a bottom-up instead of a top-down organization (Pengel et al.). The recruitment of professionals from a variety of countries, backgrounds, and ethnicities or the facilitation of combining career and family life could be supported by initiatives such as access to digital learning solutions, i.e., webinars and online courses. In fact, the disparities described above could significantly hinder career development, which limits creativity and innovation by professionals from minority groups. Individuals from all backgrounds should instead have equal opportunities to enter and excel in their field and this will also promote scientific advancement and better care for the patients (Andacoglu et al.).
Our modern Society increasingly embraces the general concept of equity for all individuals, and organ donation and transplantation must follow this ethical principle and have a transparent system to assure no discrimination is carried out [9]. To achieve health equity, the same treatment options must be available to any individual affected by end-stage organ failure, regardless of sex, gender, race, ethnicity, socioeconomic backgrounds and their interplay. As the transplantation journey is a multistep process, the disparity affecting one or more phases, from clinician’s referral for evaluation to the actual moment when transplant occurs, should be explored for possible interventions to reduce the existing evidence in disparity when receiving an organ transplant. The aim of this Special Issue is to build on the promotion of healthcare and social equity worldwide, by highlighting possible areas of interventions, following what professional groups in the transplant community have identified as strategic initiatives or explicit goals in their mandates.
AUTHOR CONTRIBUTIONS
CB, PM, IU, and HV reviewing and editing the draft. LP Conceptualization, reviewing and editing the draft. MB Conceptualization, writing the original draft. All authors contributed to the article and approved the submitted version.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
REFERENCES
 1. Diversity, Equity, and Inclusion in Transplantation. Available from: https://www.frontierspartnerships.org/research-topics/24/diversity-equity-and-inclusion-in-transplantation (Accessed September 9, 2024) 
 2. Bellini, MI, Nozdrin, M, Pengel, L, Knight, S, and Papalois, V. How Good Is a Living Donor? Systematic Review and Meta-Analysis of the Effect of Donor Demographics on Post Kidney Transplant Outcomes. J Nephrol (2022) 35(3):807–20. doi:10.1007/s40620-021-01231-7
 3. OPTN. OPTN Board Approves Elimination of Race-Based Calculation for Transplant Candidate Listing (2022). Available from: https://optn.transplant.hrsa.gov/news/optn-board-approves-elimination-of-race-based-calculation-for-transplant-candidate-listing/ (Accessed September 9, 2024). 
 4. Bellini, MI, Charalampidis, S, Stratigos, I, Dor, FJMF, and Papalois, V. The Effect of Donors’ Demographic Characteristics in Renal Function Post-Living Kidney Donation. Analysis of a UK Single Centre Cohort. J Clin Med (2019) 8(6):883. doi:10.3390/jcm8060883
 5. Farkas, L. Analysis and Comparative Review of Equality Data Collection Practices in the European Union. Available from: https://commission.europa.eu/system/files/2021-09/data_collection_in_the_field_of_ethnicity.pdf (Accessed August 6, 2024). 
 6. Wu, DA, Robb, ML, Watson, CJE, Forsythe, JLR, Tomson, CRV, Cairns, J, et al. Barriers to Living Donor Kidney Transplantation in the United Kingdom: A National Observational Study. Nephrol Dial Transpl (2017) 32(5):890–900. doi:10.1093/ndt/gfx036
 7. Herbst, LR, Zeiser, LB, Mitchell, J, Nijhar, K, Perincherry, V, López, JI, et al. Examination of Racial and Socioeconomic Disparity in Use of Nondirected Kidney Donation in the US. J Am Coll Surg (2022) 234(4):615–23. doi:10.1097/XCS.0000000000000099
 8. Bellini, MI, Pengel, L, Potena, L, Segantini, L, and Group, EC-W. COVID-19 and Education: Restructuring After the Pandemic. Transpl Int (2021) 34(2):220–3. doi:10.1111/tri.13788
 9. National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Board on Health Care Services; Board on Health Sciences Policy; Committee on A Fairer and More Equitable, Cost-Effective, and Transparent System of Donor Organ Procurement, Allocation, and Distribution. 4, Confronting and Eliminating Inequities in the Organ Transplantation System. In: M Hackmann, RA English, and KW Kizer, editors Realizing the Promise of Equity in the Organ Transplantation System , Washington (DC): National Academies Press (US) (2022). Available from: https://www.ncbi.nlm.nih.gov/books/NBK580030/ (Accessed September 9, 2024). 
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Bellini, Balleste, Martins, Ulasi, Valantine and Potena. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
		LETTER TO THE EDITOR
published: 02 November 2023
doi: 10.3389/ti.2023.11667


[image: image2]
Women Referred for Liver Transplant Are Less Likely to Be Transplanted Irrespective of Socioeconomic Status
Emmanouil Giorgakis1*, Martha M. Estrada1, Allison Wells1, Mauricio Garcia Saenz de Sicilia2, Matthew Deneke2, Raj Patel1, Gary Barone1, Lyle Burdine1 and Mary K. Rude2
1Division of Solid Organ Transplantation, Department of Surgery, University of Arkansas for Medical Sciences, Little Rock, AR, United States
2Division of Gastroenterology and Hepatology, Department of Medicine, University of Arkansas for Medical Sciences, Little Rock, AR, United States
* Correspondence: Emmanouil Giorgakis, egiorgakis@uams.edu
Received: 09 June 2023
Accepted: 23 October 2023
Published: 02 November 2023
Citation: Giorgakis E, Estrada MM, Wells A, Garcia Saenz de Sicilia M, Deneke M, Patel R, Barone G, Burdine L and Rude MK (2023) Women Referred for Liver Transplant Are Less Likely to Be Transplanted Irrespective of Socioeconomic Status. Transpl Int 36:11667. doi: 10.3389/ti.2023.11667

Keywords: disparities, liver transplant, social vulnerability index, sex disparities, public policy
Dear Editors,
Liver transplantation is the standard of care for end-stage liver disease (ESLD) and transplant oncology patients. Given the organ shortage, equitable organ distribution is key. Recent studies have repeatedly reported that, in the US, waitlisted patients of female sex are less likely to be transplanted and more likely to die awaiting a liver transplant [1, 2]. This has been largely attributed to an imperfect model for end-stage liver disease (MELD) scoring systems and donor-recipient size mismatch [1, 3, 4].
After obtaining institutional board review exemption (IRB 275415), we explored socioeconomic and sex-related disparities of patients referred for liver transplant at Arkansas’ single liver transplant institution. The Centers for Disease Control and Prevention (CDC)/Agency for Toxic Substances and Disease Registry (ATCSDR) Social Vulnerability Index (SVI) was employed as surrogate indicator of socioeconomic status [5]. Social vulnerability refers to the resilience of a population when confronted by a health stressor, be it a disease outbreak or a natural or human-caused disaster. CDC/ATSDR SVI database “can help communities prepare for and recover from public health emergencies, and prevent adverse effects among socially vulnerable populations, such as emotional distress, loss of property, illness, and death” [5]. The SVI calculation encompasses parameters reflecting a community’s socioeconomic (e.g., poverty, unemployment, per capita income, education, and health insurance), population (e.g., children or elderly, disability, single parent, minority, limited English), and housing/transportation (e.g., mobile homes, crowding, no vehicle, living in group quarters) vulnerability. Data was sourced from the Arkansas Clinical Data Repository.
Patients with less than 1 year follow-up or missing data were excluded. SVI scores were assigned by patient’s ZIP code, which reflects the patient’s location of residence. The patients were split into SVI quartiles, based on SVI median and interquartile range. Logistic regression was performed for enlisting, adjusted for SVI quartile, age, sex, body mass index, and insurance payor. A Fine-Gray survival model was built, with liver transplant as the primary outcome and death a competing event controlled for sex, SVI quartile, and insurance. Analyses were conducted using R software (4.1.0) and STATA version (17.0).
Study period was from 1st January 2019 to 31st December 2022. The study population included N = 779 patients who had been referred to our center during that time for liver transplant evaluation. 43.2% (N = 336) of these patients were female. Logistic regression analysis indicated that, irrespective of SVI quartile, male sex and private insurance were independent predictors favoring liver transplantation (odds ratio [OR] 2.73; 95% CI, 1.70–4.52, and 2.2; 95% CI, 1.35–3.70, respectively; Table 1). Likewise, on Fine-Gray analysis adjusted for SVI quartile, male sex and Medicare/Medicaid insurance payor were independent risk factors (OR 2.38; 95% CI, 1.53–3.70, and 0.48; 95% CI, 0.30–0.76, respectively) (Table 2). Waitlisted male patients with private insurance were more likely to get transplanted and survive after a liver transplant. What is more, male sex patients referred for liver transplant were found more likely to be evaluated (OR 1.76, p < 0.001), enlisted (OR 2.07, p < 0.001) and transplanted (OR 2.55, p < 0.001) compared to their female counterparts (Supplementary Data).
TABLE 1 | Multivariate analysis of liver transplant outcome.
[image: Table 1]TABLE 2 | Fine gray competing risk survival analysis of patients referred for liver transplant.
[image: Table 2]In conclusion, our study indicates that, in the population and period studied, there are sex related barriers in the liver transplant process. These obstacles may prevent female sex patients from entering and completing liver transplant evaluation. This gap may be ascribed to functional status assessment barriers [2], e.g., higher perceived frailty among females, particularly elderly; clinical, e.g., higher female prevalence of nonalcoholic steatohepatitis (NASH), with NASH known to be associated with higher surgical risk; social [1, 2], e.g., work or family obligations preventing completion of the evaluation process; the stigma of alcohol excess [1, 2]; or geographic, i.e., within minority groups residing in remote locations. Beyond introducing remedies such as scoring system upgrades accounting for patient’s sex [1, 2], it is also necessary to address sex-based barriers presenting early on in the liver transplant referral and evaluation process [2]. A good start may be the 1) creation of national or regional liver disease/ESLD registries in order to achieve better data granularity; 2) introduction of transplant referral and evaluation efficiency metrics (e.g., time from referral to decision over enlisting) [2]; 3) implementation of objective frailty testing methods [2]; and 4) provisions for a more flexible evaluation process, tailored to individual socioeconomic, geographic, and cultural needs.
Limitations of this pilot study were its limited sample, retrospective nature, and the inclusion of liver transplant referrals to a single US transplant institution.
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Transplantation is a lifesaving modality for addressing various organ failures. While kidney transplant services became available in Nepal in 2008, the introduction of liver transplantation is more recent. The government provides financial assistance to support lifelong dialysis and kidney transplantation. The importance of equitable access to transplantation cannot be overemphasized. This study aims to examine the equity in accessing transplantation services. This retrospective observational study encompasses patients who underwent kidney transplantation up until December 2022 across five major hospitals. Through standardized data collection and analysis, we evaluated the distribution of recipients based on gender, caste/ethnicity, and geographic location. A total of 2040 kidney transplantations were performed during the period. Notably, 79% of the recipients were men and, interestingly, 70% of the donors were women. Geographically, the highest proportion (31.8%) of recipients were from Bagmati, while the lowest (l2.8%) were from Karnali. Regarding caste and ethnicity, Janajatis accounted for 31% and Chhetris for 22.9%; Madhesis were lowest at 8.12%. Only 17 liver transplantations were conducted during the same period. Although access to kidney transplantation exists in Nepal, this study highlights persistent disparities. Women, rural and remote populations, as well as specific ethnic and caste groups encounter barriers to accessing transplantation services.
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INTRODUCTION
According to the World Health Organization (WHO), health equity represents the ideal state in which each individual possesses a fair opportunity to reach their optimal health potential. Transplantation serves as a life-saving treatment for numerous end-stage organ failures, enhancing both survival rates and quality of life while also proving to be economically viable. The importance of equitable access to this critical procedure cannot be overstated.
In a low-resource setting like Nepal, realizing this ideal state of equity comes with numerous challenges. Key obstacles include lack of infrastructure, limited human resources, low expenditure in healthcare, sociocultural behavior, and a substantial population living in remote rural areas.
Despite Nepal’s recent elevation to a lower middle-income country status in the World Bank’s latest country classification [1], a significant 79% of the population remain concentrated in rural areas.
The population of Nepal, as of 9 March 2021, was 29.16 million, divided across the country’s seven provinces, which cover 147,181 square kilometers. According to the national Census of 2021, Koshi accounts for 17.01% of the total population; Madhesh 20.97%; Bagmati 20.97%; Gandaki 8.46%; Lumbini 17.56%; Karnali 5.79%; and Sudurpaschim constitutes 9.24% of the country’s total population [2].
Nepal has identified 142 caste/ethnic groups. Among them, Brahmins comprise 11.29%, Chhetris 16.45%, Newars 4.60%, Janajatis (indigenous population) 36.04%, Dalits 12.38%, and Madhesis 19.24% of the country’s total population [3].
Healthcare System
Healthcare in Nepal comprises a hybrid model encompassing both public and private sectors. The country’s healthcare system is predominantly reliant on out-of-pocket expenditure, with public hospitals offering services at relatively low costs. With a per capita GDP of USD 1,037, the World Bank’s 2022 data indicates that healthcare expenditure accounts for 4.45% of the 59 GDP [4].
In an effort to alleviate the burden of healthcare costs for citizens facing financial constraints, the Government of Nepal provides subsidies through the Disadvantaged Citizens Medical Treatment Fund. This initiative covers eight chronic conditions: cardiovascular diseases, cancer, renal failure, Alzheimer’s disease, Parkinson’s disease, head and spinal cord injury, sickle-cell anemia, and stroke [5].
The World Health Organization has identified universal health coverage as a key approach in reducing equity gaps within a country, with social health insurance as a recommended mechanism. Nepal’s legislative parliament endorsed the National Health Insurance bill on 10 October 2017 [6]. The governing body for the bill is the National Health Insurance Board, which aims to achieve universal health coverage by 2030.
Non-Communicable Diseases
The burden of non-communicable diseases is on a steep ascent, driven by the increasing prevalence of diabetes and hypertension. This surge is attributed to shifts in lifestyle and dietary habits, as well as heightened exposure to chemicals and medications. While an official registry for end-stage organ failure is absent, based on the global scenario of end-stage kidney diseases, the estimated annual incidence stands at 100 cases per million population. Given the late stage presentation of diseases in the South Asian region, the actual prevalence could potentially surpass this estimate [7].
Transplantation in Nepal
Although corneal transplantation started in Nepal in the 1980s, the history of solid organ transplantation is more recent. The first piece of legislation, the Human body transplantation Act, came in 1998. The country’s first successful solid organ transplantation was kidney transplantation, which was performed in August 2008 at the Institute of Medicine, Tribhuvan University Teaching Hospital [8]. The transplantation program is mainly centered on living donor transplants. The eligibility criteria for organ donors are strictly defined by law, limiting donation to close relatives, and the present law strictly prohibits unrelated organ donations [9]. The first amendment of the 1998 Act was made in 2016 with the inclusion of brain death criteria, Pair exchange and some extension of the related donation. The first brain death kidney transplantation was carried out in the same year at Sahid Dharma Bhakta Organ Transplant center. The first liver transplantation was started in 2017 with the assistance of a Korean liver transplant team, and there are currently three centers performing liver transplantation, but the program is dependent upon the visiting expert team from India.
The government provides around USD 5,000 per patient to cover kidney transplantation expenses and 1 year’s worth of immunosuppressive medication in government hospitals, facilitated through the Disadvantaged Citizens Medical Treatment Fund. Additionally, a provision of up to USD 900 per year for post-transplantation medications is extended to those under the coverage of the national health insurance policy. However, despite this support, a substantial number of patients still face barriers in accessing transplantation. Consequently, this study seeks to examine the current status of kidney transplantation and equity in access to this life-saving treatment modality within Nepal.
MATERIALS AND METHODS
This study follows a retrospective observational design. It was reviewed and approved by the Institutional Review Committee of the Institute of Medicine [R. no. 551 (6-11) E2].
The study’s scope included all recipients of kidney transplantation until December 2022 across five major hospitals. The list of hospitals authorized for transplantation, and the total number of transplantations conducted at these centers until December 2022, was obtained from the Department of Health Services. Standardized data encompassing gender, ethnicity, caste, place of residence, and donor relation was collected from hospital records through relevant departments.
The collected data was analyzed to assess the distribution of gender, geographical location, caste, and ethnicity in relation to transplantation access.
Additionally, data regarding the number of dialysis centers, hemodialysis machines, registered nephrologists, and transplant surgeons were obtained from records maintained by the Department of Health Services, respective dialysis units, and the Nepal Society of Nephrology.
Subsequent analysis of this data aimed to reveal the distribution of facilities and access to transplantation based on gender, ethnic groups, caste, and geographical locations.
RESULTS
Until December 2022, a total of 12 centers had obtained permission for kidney transplantation, with four centers approved for liver transplantation. Apart from two centers in Koshi province and one in Lumbini for kidney transplants, along with one center in Lumbini for liver transplant, all the other centers were located in Bagmati.
Among these centers, only five were actively conducting kidney transplantations, while the rest ceased operations after initial procedures. Regarding liver transplantation, a total of 17 liver transplantations have been performed. Among them, five were carried out in Lumbini province and the rest in Bagmati province. Only two transplantations were from deceased donors. These cases were performed in Nepal with assistance of transplant teams from Korea and India. With the exception of two recipients, all other recipients were men. Among all the donors, only two donors were men. The common donors were sisters, wives, and daughters.
From August 2008 to December 2022, a total of 2,040 kidney transplantations were carried out. Of these, 2022 (99.11%) occurred in five hospitals (three public and two private) located in Bagmati. Among recipients, 79% were men whereas women constituted 70% of donors (Figures 1, 2). The predominant transplantation type was living donor (barring eight cases), with mothers and wives being the most common donors.
[image: Figure 1]FIGURE 1 | Proportion of recipient gender.
[image: Figure 2]FIGURE 2 | Proportion of donor gender.
Distribution by region showed that the highest proportion (32.52%) of kidney transplant recipients were from Bagmati, which consists of only 20.97% of the population. Subsequently, 19.3% were from Koshi (17.07% of the population), 17.51% from Gandaki (8.46% of the population), 14.76% from Lumbini (17.56% of the population), 9.82% from Madhesh (20.97% of the population), 3.56% from Sudurpaschim (9.24% of the population), and the least 2.80% from Karnali (5.79% of the population) (Figures 3, 4).
[image: Figure 3]FIGURE 3 | Transplant recipients in different provinces of Nepal.
[image: Figure 4]FIGURE 4 | Proportion of transplant patients as compared to population proportion in different provinces.
Regarding caste and ethnicity, the recipients comprised 31% Janajatis, 22.90% Chhetris, 14.77% Brahmins, 10.04% Newars (locals of the Kathmandu Valley), 11.08% Dalits, and the lowest proportion (8.12%) were Madhesi (people from the Terai), despite consisting 19.3% of the total population and being situated in a geographically accessible region (Figure 5).
[image: Figure 5]FIGURE 5 | Proportion of transplant recipients by caste as compared to population proportion.
According to the Nepal Society of Nephrology, the country has 69 registered nephrologists, with 52 practicing within Kathmandu Valley located in Bagmati Province and 17 outside. The total number of licensed kidney transplant surgeons stood at 12, of which 11 were active within Kathmandu Valley in Bagmati Province.
A regional comparison of hemodialysis machines per million population showed the highest concentration in Bagmati, at 72.81 machines, followed by 21.78 per million in Gandaki, 16.98 per million in Lumbini, 15.34 per million in Karnali, 11.67 per million in Koshi, 8.65 per million in Madhesh, and the lowest, 5.9 per million, in Sudurpaschim (Figure 6).
[image: Figure 6]FIGURE 6 | Distribution of HD machines according to provinces.
Since 2008, there has been a steady rise in the number of annual kidney transplantations, barring the years 2020 and 2021 when the COVID-19 pandemic led to a decline. Over 300 kidney transplantations were performed in 2022 alone (Figure 7). However, this figure remains insufficient when contrasted with the number of individuals undergoing dialysis (Figure 8).
[image: Figure 7]FIGURE 7 | Renal transplantations performed at different centers in Nepal.
[image: Figure 8]FIGURE 8 | Number patients on dialysis and renal transplantations performed per year.
DISCUSSION
Inequity Based on Geographical Location
In our study, the majority of recipients (32.52%) were from Bagmati, which encompasses 20.97% of the total population of the country. However, despite Madhesh having an equal proportion of the population as well as being geographically convenient, only 9.82% of the recipients hailed from the province. Conversely, Gandaki, comprising a mere 8.46% of the population, yielded a higher recipient percentage of 14.76% of recipients. The lowest rate of recipients, at 2.8%, was in Karnali.
This disparity stems largely from the clustering of specialists, dialysis centers, and machines within urban centers. Rural residents often must either migrate toward cities or undertake extensive journeys to access maintenance hemodialysis. While continuous ambulatory peritoneal dialysis could be a potential solution, difficulties in accessing peritoneal dialysis fluid and high transportation costs to remote areas render this modality less feasible for patients.
Another contributing factor to this disparity lies in the limited number of public hospitals performing regular transplantations, with waiting time stretching between three to 6 months. Consequently, individuals often need to temporarily relocate to the capital city, Kathmandu, for work-up, surgery, and follow-up care. This adds to the cost, including the loss of wages for accompanying family members. Geographical disparities in transplantation accessibility have also been reported in studies from other parts of the world [10, 11].
Inequity Based on Access to Resources
Although the number of transplantations has increased steadily over the years, with around 250 to 300 procedures carried out annually, this figure remains disproportionately low when compared to the demand for transplantation in the country. Many are compelled to endure lifelong dialysis due to scarcity of living donors. In Nepal, the organ procurement law restricts donations to close relatives. Unfortunately, many patients discontinue dialysis due to various socioeconomic reasons. Some patients even travel abroad to seek unrelated transplantation. With regards to liver transplantation, a limited number of procedures have been conducted with the assistance of foreign experts. For those who possess the financial means, traveling abroad for liver and other organ transplants is an option, albeit one that remains inaccessible to the majority of the population.
Notably, although the Amendment of the Human body organ Transplantation Act with the inclusion of brain death criteria was approved in 2016, only four donations have happened so far. The deceased donor program has not developed as a national program, as it is centered in only one government hospital, in which patients voluntarily register their names for the deceased organs.
However, a digitalized format for a central wait-listing platform has recently been developed by the department of health including all the transplant centers in Nepal. More importantly, there is an intense need for dedicated National Organ transplantation office under the government for the promotion, coordination, and implementation of the deceased organ transplantation program in Nepal, which will not only reduce the gap of the present demand but also open the door to move forward with other organ transplantations.
Gender-Based Discrimination in Kidney Transplantation
A notable gender disparity is evident in our study, with 79% of recipients being men and 70% of donors being women. Mothers and wives emerge as the most common related donors. The data shows that women are less likely to be referred for kidney transplantation and subsequently face greater challenges in securing donors, resulting in lower likelihood of undergoing transplantation [12]. This discrepancy can be attributed to the prevailing patriarchal societal norms, by which men are commonly seen as the primary earners and women the homemakers. As a result, women are often obliged to donate organs for the greater benefit of the family [13].
Furthermore, as men are seen as protectors and assets to the family, family members discourage them from donating organs. This discrimination is not unique to Nepal and other South Asian countries; some degree of discrimination exists even in developed nations [14, 15].
Caste-Based Discrimination and Health Disparity
Within our study, Madhesi and Dalit communities exhibit low representation in accessing kidney transplantation, whereas Brahmins and Chhetris have higher representation. Janajati communities also hold a relatively greater representation compared to their respective population proportions. We generalize this as a part of general health discrimination among different groups. A confluence of factors, especially racial discrimination in areas such as housing, education, nutrition, healthcare, and employment, contribute to this discrepancy. Similar to other minorities, Dalits in Nepal tend to have lower incomes, less education, and live in areas with limited access to nutritious food. This further translates to restricted access to diagnosis and treatment for chronic health issues.
Inequalities in various aspects of End Stage Kidney Disease have been well-documented, even in developed countries like the United Kingdom. Ethnic minorities tend to experience a more rapid progression from Chronic Kidney Disease (CKD) to End Stage Kidney Disease. Moreover, minority groups face challenges in accessing timely care and frequently experience late referrals to specialist renal care. The difference between ethnic groups occurs at multiple points and across diverse outcomes throughout the kidney care system. The combination of individual factors and system-related variables affects ethnic groups differently, indicating a need for culturally intelligent policies informed by research to address the needs of disadvantaged populations [16].
Interestingly, a study conducted by Poudyal et al. in Nepal identified the so-called Dalit caste as an independent risk factor for CKD. The study’s overall CKD prevalence was 6.0%, and factors independently associated with CKD included older age, Dalit caste, hypertension, diabetes mellitus, elevated total cholesterol levels, and an increased waist-to-hip ratio [17].
Global studies highlight that ethnic minorities with End Stage Kidney Disease are disproportionately represented in transplantation modalities. This stems from various factors linked to the transplantation systems of different countries. These factors include listing rates for transplantation, movement from the waiting list to transplantation, variations across transplant centers, pre-dialysis care differences, and cadaveric and live donation rates, all of which indicate disparities when comparing ethnic minorities with majority populations [18].
CONCLUSION
Nepal’s only established organ transplantation program is kidney transplantation. Despite notable progress in this field, significant disparities in access persist, with resources concentrated in urban centers. This leaves rural, vulnerable, and marginalized groups underserved.
The solution lies in restructuring healthcare for regional autonomy, implementing uniform universal healthcare, and promoting deceased donor programs, which can help bridge gaps and address disparities.
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The need for organ donation is constantly increasing. Some countries have made improvements, while others, such as countries in Southeast Asia (SEA), have some of the lowest rates of deceased donors (pmp). This review aims to compare 14 countries with regards to many variables related to healthcare systems. Countries leading in deceased organ donation spend more on health and education, which is associated with increased potential for deceased organ donation. Out-of-pocket expenditure, is also associated with a decrease in deceased organ donation. Countries in SEA are lacking in healthcare resources such as workforce and materials, which are both necessary for a successful transplant program. Most countries in SEA have an excellent foundation for successful organ donation systems, including proper legislation, government support, and brain death laws along with an overall acceptance of brain death diagnosis. Priorities should include improving coordination, donor identification, and healthcare worker education. Countries in SEA have a lot of potential to increase deceased organ donation, especially by investing in healthcare and education. There is no one size fits all for organ donation programs and countries in SEA should focus on their strengths and take cultural differences into consideration when planning interventions.
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INTRODUCTION
Around the world, the need for organ transplantation is constantly growing due to an increase in non-communicable diseases and aging populations. Medical advances and expanding health coverage in the past few decades have allowed people to live much longer with their chronic illnesses, but an organ transplant remains the most cost-effective and long-lasting option in many cases [1]. Although organ donation has been steadily increasing in the last couple of decades, there remains great inequalities between different regions around the world. Europe and North America are far ahead of the other regions, with Spain and the US having 49.61 and 36.88 actual deceased organ donors per million population (pmp), respectively in 2019 [2]. In comparison, nations in SEA had some of the lowest rates of deceased organ donors in the world [3], with 3.66 pmp in Thailand and only 0.53 pmp in Malaysia [2]. This gap highlights the importance of establishing a solid framework for organ donation in SEA, which will rely on changes in legislation, education, and healthcare [3]. A lot of research has been done on the reasons why countries in SEA have such low rates of deceased organ donors, but a comparison of healthcare systems between the countries with the highest rates of deceased organ donors and countries in SEA with extremely low rates has never been done. The main purpose of this research is to highlight the similarities and differences between the healthcare systems of countries leading in deceased organ donation and countries in SEA. Furthermore, the authors wanted to identify strengths and weaknesses of each country in order to suggest interventions to increase deceased organ donation.
Healthcare systems worldwide are extremely varied and unique. A combination of resources, population needs, and organizational capacity leads to differences in access and utilization. Variation in deceased organ donation between countries has been proven to be unrelated to medical need [4, 5], but instead correlated with the availability of healthcare resources, a country’s GDP per capita, and health expenditure (percentage of GDP spent on healthcare) [4–7]. Intuitively, higher income per capita allows for higher health spending and better access to advanced medical technology required for transplantation [5]. Another reason for differences in healthcare system may be due to having different healthcare related priorities due to cultural and social values [8]. Therefore, when comparing countries with different demographics, it is essential to remain aware of the circumstantial differences of each country [8]. A healthcare system is a dynamic and constantly growing mechanism. There are many different aspects that have immense impacts on efficiency and outcomes, and no one healthcare system looks the same. Figure 1 shows the variables chosen to be explored in this research.
[image: Figure 1]FIGURE 1 | Healthcare system variables possibly related to organ donation.
The countries chosen for this analysis include the ten countries with the highest rates of deceased donors per million population according to IRODaT 2019, which are Spain, United States, Croatia, Portugal, France, Belgium, Czechia, Finland, Belarus, and Malta [2]. No countries were excluded based on population size or systemic or legislative requirements. The four remaining countries were chosen due to their geographic location (being in SEA) and due to being part of the Organ Donation Initiative Strategies for Southeast Asia (ODISSeA) consortium. ODISSeA’s main objective is to design and implement an academic postgraduate program in organ donation in eight universities across Malaysia, Myanmar, Philippines, and Thailand [3].
CURRENT STATUS OF ORGAN DONATION IN SOUTHEAST ASIA
SEA continues to experience low rates of deceased organ donors despite seeing a steady increase in economic growth. Inadequate organ donation legislation has led to struggles with organ trafficking and transplant tourism [9], leading to demands towards government officials to make changes regarding healthcare financing, legislation, and medical technology diffusion [10]. The Istanbul declaration of 2008 aimed to decrease illegal practices in organ transplantation, but previous higher rates of donation, which were partially due to transplant tourism, decreased dramatically and have not been able to recover [10]. Below are brief summaries of the status of organ donation in the four countries in SEA studied.
Malaysia
The healthcare services for a population of 33 million in Malaysia are delivered through public and private providers. Malaysia does not have a national insurance program; however, all citizens get treatments including transplants through centrally funded and administered government health facilities at very low cost [11]. The first organ transplant was performed in 1975 with a living-related kidney transplant and the first deceased kidney transplant was performed the following year [12]. Facilities for kidney, liver, heart, and lung transplants are available in seven public and private hospitals, all located around the capital city. Only public and university hospitals carry out transplants from deceased donors. The National Transplantation Programme is governed by the National Transplantation Council under the Malaysian ministry of health. The National Transplant Resource Centre was established in 1997 to coordinate deceased organ and tissue donation at the national level and is supported by Tissue Organ Procurement teams, which are available in regional hospitals [13]. The practice of deceased donation is legalised by the Human Tissues Act (1974) [14] and supported by the National Fatwa (1970) [15]. Despite efforts to increase organ donation, deceased donation rates remained below 1.0 donor pmp. Living donations make up the majority the organ transplantation [16].
Thailand
The country of approximately 69.6 million performed its first transplant in 1972 [17]. Thailand now performs kidney, liver, heart and lung transplants in 28 transplant centers across the country [18]. The Organ Donation Center, established in 1994 under the authority of the Thai Red Cross Society, is responsible for overseeing the transplant practice, recovery and distribution of deceased organs, public relations, fundraising, and legal issues [17]. Except for the basic principles set by the Medical Council and the Red Cross, Thailand has no laws specific to organ donation [19]. Three government health coverage schemes, namely, the Civil Servant Medical Beneficiary System, the Social Security Organization, and the Universal Health Coverage Scheme (UCS), cover the entire population. In 2008, the cost of surgery, including post-operative care and immunosuppressive medication, became reimbursable for all citizens following the launch of universal renal replacement therapy program under the UCS [20]. Deceased donation rate improved remarkably from 0.7 in 2005 to 4.8 pmp in 2020 and is now the highest in SEA [2]. The number of kidney transplant from deceased donors exceeds the number of transplants from living donors since 2011 [18]. Unlike Malaysia, both public and private hospitals perform transplant from deceased donors [18]. Organ donation rates have been on the rise thanks to public organ donation campaigns supported by the Thai Royal family; however, shortage of organs still limits the rate of transplantation [18].
Philippines
The Philippines, with a population of 108.1 million population, recorded only 26 deceased donations between 2017 and 2019 [2]. Philippines has an administratively decentralized public health system, where local governments have full policy and fiscal freedom [21]. The Department of Health (DOH) is the national health agency that develops and regulates national policies and provide tertiary and specialized hospital services [21]. Social health insurance was introduced in 1995 and administered by the Philippine Health Insurance Corporation (PhilHealth) to enhance the nation’s financial risk protection, however it only contributes to a small portion of total health expenses [21]. The Passage of Organ Donation Act of 1991 legalized deceased donation for treatment, research, or medical education by will of the deceased or consent from family members [22]. Philippine Network for Organ Sharing (PhilNOS), which was established in 2010 by the DOH, is the central coordinating body that regulates transplant activities including deceased donation, organ allocation, and maintaining the national registry [9]. Organ Procurement Organizations (OPO) operate under donor service areas designated by PhilNOS responsible for brain death certification, acquiring consent, donor maintenance, retrieval organ and tissues from deceased donors for transplantation [23]. There were 18 accredited transplant centers distributed in different regions of the Philippines [24].
Myanmar
Myanmar has a shorter history of organ transplantation, having started with kidney transplants in 1995 and liver transplants in 2004 [25, 26]. Currently, transplant for kidney and liver are available in nine hospitals. Myanmar, with a population of 54 million, has universal health coverage through public facilities but national health insurance system is not available [26]. It is an under-resourced country with key challenges in organ transplantation including shortage of immunology transplant laboratories, trained medical personnel, medication, and financial support. Before 2010, there was an average of 4–5 kidney transplants per year. With the help of international experts through joint operations, on-site medical knowledge sharing, and fellowship training programmes, the number increased substantially over the next 10 years. There were 78 kidney transplants performed in 2018, the highest number ever recorded since the launch of the program. Between 2004 and 2021, 56 liver transplants including two from deceased donor were performed [27]. Despite the improvement in transplantation, a deceased donor program has not been established in Myanmar. The Body Organ Donation Law enacted in 2004 and revised in 2015 allows deceased organ donations with the will of the deceased or consent from the relative, but most transplants are nevertheless from living and non-related donors.
HEALTHCARE SYSTEM COMPARISON
Demographic and Socioeconomic Characteristics
Life expectancy is on average lower in SEA than in countries leading in deceased organ donation, though there are some exceptions, such as Thailand and Malaysia having a higher life expectancy than Belarus. The Human Development Index (HDI) is associated with deceased donation rate, suggesting that a country needs to have a minimum socioeconomic level to set up and support a deceased donor program [9, 10]. Malaysia is classified as having a very high human development along with other countries leading in deceased organ donation. This reflects the country’s high potential to develop efficient deceased donor activities. Thailand and Philippines have high human development, while Myanmar falls under the medium human development category [11]. Finally, countries in SEA have much younger populations compared to countries leading in deceased organ donation; less than 10% of the population in Malaysia, Philippines and Myanmar are aged 65 years and above (See Table 1: Section A).
TABLE 1 | Healthcare system comparison variables results.
[image: Table 1]Countries in SEA spend less on education and individuals in Thailand and Myanmar receive on average less years of schooling. However, Malaysia does have the greatest number of medical schools pmp after Malta (See Table 1: Section A). Government education expenditure is positively associated with deceased kidney transplant rates and the percentage of the population with higher education significantly associated with higher rates of organ donation [4, 7]. Educational attainment is also significantly associated with willingness to donate [1, 28]. Overall, education is a vital aspect of an efficient organ donation system. Increased spending on education could increase the knowledge about organ donation in the general population and improve the quality of education available to healthcare workers interested in the field of organ donation. The concept of health literacy may also be important, especially since healthcare systems have been becoming more complex and more difficult to navigate [29].
Another vital impact on organ donation are cultural and religious beliefs. In Malaysia, many cite religion to be a reason why they would refuse to become organ donors. However, some of the more common reasons for not wanting to become an organ donor was related to a lack of trust in the healthcare system to use their body in an appropriate manner and a lack of understanding of what organ donation was and why it was such a necessity. Some cultural beliefs such as wanting their body to remain intact after death was also a common response [30]. Strong beliefs surrounding familial involvement in the decision may also be a reason why people do not give consent for donation before death [31].
A study done in Germany comparing organ donation as it relates to Christians, Muslims, Jews, Hindus, and Buddhists showed that most view organ donation as an altruistic and heroic act, as long as certain rules are respected. All except Buddhism had a universal acceptance of the concept of brain death and believed both the donor and family members had the right to decide for the donor. Despite this, many in the study had still not signed a card saying that they accepted to be organ donors. This was largely due to misconceptions or misunderstandings of religious doctrines and a fear of doing something wrong [32].
The countless studies on organ donation, culture, and religion shows the importance of education and campaigns with a highlight on religious acceptance of them. Encouraging individuals to discuss organ donation with friends and family should also be encouraged since familial decision making is so important.
Health Financing
One of the most important aspects when determining the strength of a healthcare system is undeniably related to money. Countries leading in deceased organ donation have on average 5.5 times higher GDP per capita than countries in SEA and spend around 2.25 times more of their GDP on health (health expenditure) (See Table 1: Section B). Countries leading in organ donation spend on average 9.5% of their GDP on health, ranging from 5.6% in Belarus to 16.9% in the United States. Countries from our SEA group spend on average 4.2% of the GDP on health, ranging from 3.8% in Thailand and Malaysia, to 4.8% in Myanmar. We also need to consider the difference in raw GDP, meaning the low percentage is exponentially lower in actual amount of money spent. Increased health expenditure is associated with increased quality of critical care, which is essential for organ donation [33]. Furthermore, individuals living in SEA are much more at risk of impoverishing expenditure due to need of surgical care, a risk that does not exist in countries leading in organ donation.
Health Spending
To better understand health financing, we need to look at the sources of financing, namely, government, external sources, out-of-pocket (household spending), and other private sources such as insurance (See Table 1: Section C; Figure 2A). Government contribution in SEA is fairly low, especially in the Philippines and Myanmar. However, the government in Thailand contributes on average 76%, which is more than any other SEA country and even surpasses some countries leading in organ donation. Percent share of OOPS is much higher in SEA, although the United States has the highest crude OOPS by far, it only accounts for 10.8% of all health financing. This could be due to differences in cost of care in different countries [34]; individuals in the United States pay more for health services, but the government and private sources also contribute more (See Figure 2B). The United States has the highest crude and proportion of spending coming from other private sources due to its notable privatized insurance system. The proportion of financing coming from private sources is much higher in SEA, except Myanmar, which instead has a notable source of funding coming externally.
[image: Figure 2]FIGURE 2 | (A) proportion of health spending by financial source. (B) Health spending by financial source per capita in US$.
Higher government spending (%) and lower OOPS (%) is associated with higher rates of deceased organ transplantation, whereas private health expenditure had no impact on rates of deceased organ transplantation (See Figure 3). By decreasing out-of-pocket costs by either increasing government spending or by increasing access to equitable and efficient private insurance, deceased organ donation capacity may be greatly increased in SEA.
[image: Figure 3]FIGURE 3 | The relationship between actual deceased donors (pmp) and financial source.
Organ Demand and Supply
The incidence and prevalence of end-stage-renal disease (ESRD) is increasing globally. This is also leading to an increase in need for dialysis and transplantation. In this 14-country comparison, there is not a big difference in ESRD prevalence between the two groups (See Table 1: Section D). Malaysia and Thailand have higher rates of dialysis than the average for countries leading in organ donation (943.60). Philippines and Myanmar, however, are below that average, possibly due to high out-of-pocket costs for dialysis [34]. Dialysis is a very expensive, long-term treatment, costing generally twice as much as a renal transplant when looking at a time frame of more than 1 year [35]. In countries with government reimbursement for dialysis, such as Thailand and Malaysia, increasing deceased organ donation should be a government goal due to cost-effectiveness.
Waitlist length is difficult to interpret because a low number could represent either a low need for transplantation, an unused waitlist system, or an effective transplant system. Waitlist mortality, represented as the percentage of people who died while waiting for an organ (Waitlist includes total for kidney, liver, heart, lungs, pancreas, and small bowel) out of everyone who was ever on the waitlist in that year, is a better indicator of unmet needs for organ donation. Malaysia has a waitlist mortality of 8.92%, nearly three times larger than the average for countries leading in organ donation. Data for the other three countries in SEA could unfortunately not be found.
Most deceased organ donation occurs after brain death, usually caused by road traffic accident (RTA) injury and stroke [36]. Countries in SEA have on average 3.35 times more deaths from RTA injury (pmp) than countries leading in organ donation but have on average fewer deaths due to stroke (pmp). Donation after circulatory death (DCD) is becoming increasingly common. No country in SEA performs DCD, but 6 of the top 8 countries do as of December 2020, with Croatia and Finland planning to implement legislation in the near future [37]. Finland did have its first DCD transplants in 2021 (IRODaT). Some researchers recommend expanding DCD programs to increase potential donors in countries with currently low rates of deceased organ donation [38, 39]. Unfortunately, instating legislation for DCD is complex and requires a lot of organizational and financial capacity [37]. Furthermore, the need for DCD is mostly due to the decreasing rates of traumatic brain injuries from RTA in developed countries, a problem that SEA is not yet facing [40]. For these reasons, implementing DCD should not be a priority for SEA at this time. However, due to a high number of potential donors due to elevated RTA mortality, donor identification, one of the first steps in the deceased organ donation process, should be prioritized [41]. This comes back to investing in educational programs for healthcare workers.
System Performance and Safety
Some health indicators are more often used to measure the status of a healthcare system and are widely accepted as representative of a country’s overall health. These often include infant mortality (IMR) and maternal mortality (MMR) [42, 43]. Because most maternal deaths are preventable, they should be close to zero in a safe and effective system [43]. High maternal mortality is often associated with scarcity of health resources and certain political issues such as government corruption [43]. The IMR in Thailand and Malaysia only about twice as high as the average IMR in countries leading in deceased organ donation. However, the IMR is 6 times greater in Philippines and 10 times greater in Myanmar compared to the top 10 countries. MMR follows the same trend, with Thailand and Malaysia being around 4 times greater than the average for countries leading in organ donation, whereas Philippines and Myanmar have a MMR 37.5 times and 44.3 times greater, respectively. Delivery by a skilled birth attendant is a measure of the progress toward eliminating maternal mortality and is commonly used as a measure of access to and safety of healthcare in a country [44]. Almost 100% of births are attended by a skilled healthcare professional in Thailand and Malaysia, like all countries leading in organ donation, whereas only 84.4% of births in Philippines and 60.2% of births in Myanmar are attended by a skilled healthcare professional. Average infant immunization rates (Hepatitis B, Measles, and DTP) are also as high in Thailand and Malaysia, but Myanmar and Philippines are still lacking in this area (See Table 1: Section E). The system performance between countries is very different in SEA, namely, Malaysia and Thailand appear to be far ahead of Myanmar and Philippines. Malaysia and Thailand have a lot of potential to increase deceased organ donation through slight alterations in legislation and education, whereas Myanmar and Philippines may need a few more years to catch up and organ donation may not be a priority at this time. Major issues of safety and access first need to be addressed.
Healthcare Resources
Some of the biggest barriers for obtaining organ donors include poor hospital infrastructure, missing manpower, and inability to identify and support brain dead donors [45]. On average, countries leading in organ donation have 4.1 times more physicians, 9.8 time more surgical workforce, 4.6 times more neurosurgeons, and 3.6 times more nurses and midwives than countries in SEA. Regarding materials, countries leading in organ donation have on average around 3.5 times more beds, ICU beds, and transplant centres (pmp). Data for healthcare resources can be found in Supplementary Table S2 and are visually presented in Figure 4.
[image: Figure 4]FIGURE 4 | Healthcare resources in SEA compared to countries leading in deceased organ donation.
The availability of staff and materials has a very negative effect on the organ donation process. The “death to donation to transplantation process” suggested by Manzano in 2014 relies heavily on availability of healthcare professionals for donor identification and retrieval, consent to donation, and organ retrieval [41]. The lack of nurses and doctors in SEA severely decreases the ability of staff to fulfill organ donation related tasks on top of their regular tasks. To optimize the process, countries in SEA should focus on incentivising people to enter healthcare professions. Another option is to use non-medical professionals to carry out donor coordinator tasks, like what is done in the United States. Although donor coordinators should ideally be given enough time to carry out donor coordinator related task, a minimum requirement would be to pay them for the work they do, either per patient or per hour. This is done in most countries leading in organ donation who do not have donor coordinator only positions.
The organ donation process is also dependent on expensive materials for donor assessment, donor maintenance, and organ storage and transportation [41]. A lack of essential equipment such as hospital beds and ICU beds could be detrimental to deceased organ donation [38]. If there are insufficient beds, the hospital cannot justify keeping a bed for even just several hours to wait for a recipient of the organs. However, the use of ICU beds in the organ donation process varies greatly from country to country, meaning some countries may have a more efficient way of managing ICUs and distributing patients across different levels of care units [46].
This can be seen with the leader of deceased organ donation, Spain, having one of the lowest number of ICU beds per 100,000 population in the top 10 leading countries, having even fewer ICU beds per 100,000 population than Thailand (See Supplementary Table S2). This demonstrates that although a baseline ICU capacity is needed, efficient management of assessing and treating potential donors is just as important if not more. This is due to other necessary components of an efficient transplant system such as institutional reformation, quality assurance, reimbursement schemes and comprehensive training programs [47]. The organizational components of Spain’s transplant system, such as donor coordinators, may also contribute to the efficiency of their ICUs without the need for as many beds as other countries leading in organ donation. Another non-medical but closely related variable that organ donation is highly dependent on is access to efficient transport. In Spain, individuals in rural areas needing transplant can be transported by helicopter, whereas this type of rapid transport is not available in SEA. This rapid transportation system makes for an extremely efficient transplant network.
Organ Donation System
Every country has a unique combination of laws and regulations regarding practices, coordination, and consent (See Table 1: Section G). All countries in SEA have opt-in consent systems, except Myanmar, which lacks regulations to be considered either. Countries leading in deceased organ donation are mostly opt-out countries, except US and Malta. A lot of research has been done comparing opt-in versus opt-out countries and found that although deceased donor rates are higher in opt-out countries, the difference is not significant and is most likely not solely due to the consent legislation, but rather due to other organizational components [7, 48, 49]. There does not seem to be an association between rates of organ donation and the year of initial donation legislation, since Malaysia was one of the first to implement legislation, even before Spain. However, organ donation did not take off in Spain until the creation of the National organization of transplantation (ONT) in 1989 [50]. This suggests that merely having a legislation or law regarding organ donation is not sufficient to increase organ donation and having organizational components are mandatory for efficiency and success.
The usefulness of registries is also a topic of debate. Most countries have a registry, either to opt-in or opt-out, or in the case of Belgium, both opt-in and opt-out. Donor registries can be useful not only for identifying potential donors, but also to promote public awareness [51]. However, since Spain does not have a registry, we can confidently say that the success of an organ donation system does not depend on the presence of a registry, though this may be truer for opt-out systems. There has never been research done on the effectiveness of a registry and how many donors come from checking the registry compared to asking family for consent. Obtaining consent from family members is considered one of the essential elements of a successful organ donation system [51]. In most countries, the final decision is ultimately up to the next-of-kin, also known as soft opt-out [52]. In Belgium, however, an individual’s name on either the opt-in or opt-out registry is legally binding. So even if the family knows their loved one had changed their mind, the organs cannot be retrieved. In Malaysia and Thailand, consent to donate is always asked from the next-of-kin whether the individuals’ name is on the registry or not. With this, individuals who have opted-in can still become non-viable donors due to declined family consent. Some believe this “overrule” could jeopardize the trust in the donation system, since individuals will not feel like their wishes will be respected [1]. Many countries with hard opt-out legislation still use a soft opt-out approach because not following the wishes of the family leads to more negative publicity that could put organ donation in a negative light.
Another vital component of the organ donation system are donor coordinators. Spain is often cited as the poster-child of deceased organ donation, having the most successful program in the world [2]. The “Spanish Model” relies on access to higher education to support doctors and nurses working in ICUs who have high exposure to potential donors [40]. With advanced education in donor identification, brain death diagnosis, donor management, family approach, grief counselling, refusal management, and organ allocation, healthcare professionals are more familiar and have a more positive view of the organ donation process [53, 54]. In Spain, donor coordinators are often physicians familiar with the critical care unit and are highly motivated about organ donation. This maximizes efficiency since they may already have a relationship with the families, they approach to request donation consent [55]. Donor coordinators are different from transplant coordinators, who often work on dialysis units and support recipients of organs. Many countries have followed Spain’s example and have implemented in-hospital donor coordinators such as Croatia [56], leading to a dramatic increase in deceased organ donation. However, Germany also attempted to implement this type of in-hospital coordinator in 2012 but did not see the same success [40]. The ODISSeA project allowed a group of physicians from SEA to attend seminars in Spain in 2019 to help develop a post-graduate organ donation program in SEA. Some trained healthcare professionals in organ donation started working in hospitals as acting donor coordinators at the start of 2020 and, despite the negative impacts of COVID-19 on the healthcare system, Malaysia saw an increase from 0.53 pmp in 2019 to 0.9 pmp in 2020. Many hope that by increasing the availability of these programs in universities across SEA and implementing more in-hospital donor coordinators, countries could continue to see an increase in deceased donor transplantation.
Increasing organ donation relies heavily on both professional and public acceptance of brain death [46]. The lack of awareness around this concept can lead to a significant reduction in potential donors as well as a decrease in donor identification [45]. Although most countries have some laws regarding brain death diagnosis, these vary slightly between different countries [57]. Brain death legislation was introduced a lot later in most Asian countries, where cultural resistance and fear of abuse remain serious issues [39]. Brain death is legally recognized in Thailand (1989), Malaysia (2006), Philippines (1991) and Myanmar (2009), but there is no official law in Malaysia and Myanmar [58]. Brain death diagnosis requires multiple exams separated by a determined time and the presence of 2–3 doctors with varying qualifications (neurologist/neurosurgeon, anesthesiologist, intensivist, internist). These criteria are the same in countries leading in organ donation, but the availability of such specialists is a lot lower in SEA. Brain death is becoming more accepted among both health professionals and the general population in SEA. Nevertheless, religion and culture are still some of the main reasons for family objection to donation [59].
DISCUSSION
The countries in this comparison come from a variety of economic and developmental backgrounds. This makes comparison very difficult. For example, even in SEA, Thailand and Malaysia are very different from Philippines and Myanmar regarding financial and resource capacity. In the group of countries leading in deceased organ donation, countries are more homogeneous, with Belarus being a unique example. Belarus is the only upper-middle income country in the group of top ten countries in deceased organ donation. This is possible evidence that Thailand and Malaysia, which are both also upper-middle income countries, have the capacity to increase deceased organ donation through organizational changes. Due to cultural, social, and economic differences between the four SEA countries, every country has strengths and weaknesses regarding deceased organ donation capacity and should implement strategies to increase donation based on those particularities (See Table 2).
TABLE 2 | SWOT analysis of increasing deceased organ donation in 4 SEA countries.
[image: Table 2]Thailand currently has the highest number of deceased donors pmp in SEA. They have a high HDI and the second fastest growing GDP and GDP per capita in SEA after the Philippines. They already have high government spending on health and therefore low out-of-pocket costs for health. Along with the highest rates of surgical workforce, hospital beds, neurosurgeons, and ICU beds in SEA, they also have the highest rates of transplant centres in SEA. With a decrease in IMR and MMR and an increase in access and safety of healthcare, Thailand is on its way to catching up to other countries leading in organ donation. Some things standing in the way of Thailand perfecting its transplant program include lower than average levels of population education, low levels of doctors and nurses, and a high prevalence of ESRD and dialysis, meaning an elevated need for organ donation. The Thai government should focus on organ donation based on cost-effectiveness; encouraging people to become organ donors after death to help the thousands of people on dialysis. They also need to address the low levels of doctors and nurses, encouraging people to enter the profession. Luckily, Thailand already has an incredible infrastructure and just needs to fine tune its organizational components to increase donor identification and referral. We recommend funding University level programs for the training of donor coordinators that could increase the efficiency of Thailand’s transplant program.
Malaysia also has a lot of potential, considering its very high HDI, high GDP per capita, and high spending on education leading to a highly educated population and the most number of medical schools pmp. This in turn leads to Malaysia having the highest rates of physicians. Malaysia is also catching up the high-income countries leading in organ donation with its good monitoring system for disease, treatment, and organ donation activity, decreasing IMR and MMR, and increase in access and safety of healthcare. Weaknesses include high out-of-pocket costs for healthcare, a high prevalence of ESRD and dialysis, and a high waitlist mortality. Malaysia should prioritize developing an efficient organ donation system due to so many people requiring dialysis. They should focus on training physicians to be donor coordinators by making more programs available throughout the country. The government should also focus on population education through educational campaigns to raise awareness about organ donation. Finally, the Malaysian government should focus on reducing out-of-pocket spending by either increasing government spending or increasing access to private insurance.
The Philippines has a high HDI with the fastest growing GDP and GDP per capita in SEA. They also have the highest ratio of nurses in SEA and high levels of population education despite having a low GDP per capita and low education expenditure. What weakens the healthcare system is a lack of physician and hospital beds, high out-of-pocket spending for healthcare, and inadequate diseases, treatment, and organ donation activity surveillance. We recommend the Philippines to nevertheless focus on training donor coordinators but also include nurses at potential donor coordinators to compensate for the low levels of physicians. Increasing surveillance will also help in the efficiency of the transplant system. As a final comment, the Philippines has struggled with organ trafficking and transplant tourism, especially in the past, creating a threat to creating an efficient organ donation program [10]. New legislation has made it more difficult to illegally sell organs, but the population still has some negative views towards the practice in general.
Myanmar may have the lowest rates of actual deceased donors pmp but medical professionals in the country remain motivated and hopeful, participating in ODISSeA and other research contributing to finding ways to increase organ donation in the country. Unfortunately, they do have the lowest rates on almost all indicators presented in this review and have a long way to go to catch up to the other 3 SEA countries in this review but by focusing primarily on education, both of medical professionals and the general population, they can develop their transplant program with the help of countless motivated healthcare professionals. Some threats to developing an efficient organ donation program include political instability [60] and health-seeking behaviour rooted in traditional health beliefs [60].
Limitations of the Review
This research is a very broad overview of healthcare system variables in relation to organ donation capacity. The limited number of countries makes it difficult to make conclusions regarding concrete areas in need of improvement, but hopefully the research highlights many areas of interest for future research. Another major limitation is the lack of some data, especially for the Philippines and Myanmar. These countries often do not report some disease, treatment, and organ donation data due to lack of advanced surveillance systems. Furthermore, we could not get an interview with a representative from each country and for the countries we did get further input, it was from one single expert. Finally, using globally reported variables is also problematic due to not being able to control for variation in data collection. This is especially problematic when taking variables from different sources, such as was done for ICU beds and prevalence of ESRD and dialysis.
CONCLUSION
Organ transplantation is a lifesaving practice that increases the quality of life of those lucky enough to receive one. Deceased organ donation is a very efficient way of mitigating organ waitlists. Although some countries have been able to increase efficiency and maximize their potential by using their strengths, other countries have fallen behind. Countries in SEA have a lot of unused potential which could be utilized by having government support through financial inputs in healthcare. Organ donation education for healthcare workers, such as the initiation of the ODISSeA (Organ Donation Innovative Strategies in Southeast Asia) [3] in Malaysia, Philippines, Myanmar, and Thailand, is an essential part of any developing nation regardless of their resources and limitation.
Due to cultural and economic differences, countries in SEA have different strengths and weaknesses, and should focus on these when planning interventions. There is no one-size-fits-all for organ donation systems; the priority is to find the system that works the best with what each country has to offer.
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Pakistan is a low-middle income country where incidence of End Stage Kidney Disease (ESKD) is 100–150 per million population (pmp). Paucity and high costs of renal replacement therapy (RRT) renders the majority disfranchised, since the dialysis rate is 15 pmp and the transplant rate is 4–5 pmp. In view of this, our center started an integrated dialysis and transplant program where all treatment is provided “Free of Cost” to all patients, with lifelong follow-up and medications. The model is based on the concept of community-government partnership funded by both partners. The annual contribution in 2021 was $37.4 million. >1,500 patients were dialyzed daily, and 6–8 received transplants weekly. Of the 6,553 transplants performed between 1985–2021, 988 (15%) were children. Overall, the 1 and 5-year graft survival rate was 97% and 88%. The donor clinic has 3,786 donors in regular yearly follow-up for up to 30–35 years where ESKD prevalence is 0.29%. Access to dialysis was increased by establishing six satellite centers reducing patient time and travel costs. Cost reductions by dialyzer reuse and generic drugs resulted in an annual saving of $5.8 m. This sustainable model has overcome the inherent socio-economic, logistic, cultural, and gender biases in RRT in LMICs. It has provided RRT with equity to the disfranchised in Pakistan and can be replicated in other LMICs with community-government support.
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INTRODUCTION
Renal replacement therapy (RRT) through dialysis or transplantation are the standard of care life-saving therapies for patients with End Stage Kidney Disease (ESKD). In a report by Global Kidney Health Atlas of 160 countries, the incidence of ESKD in High Income Countries (HIC) was 149 per million population (pmp) as compared to 129 pmp in low income countries (LIC) [1]. The average rate of RRT globally was 759 pmp. The rate in HIC was 969 pmp, LMIC 321 pmp, and LIC 4.4 pmp [1]. In LMICs in the neighboring region of South Asia, including India, Pakistan, Bangladesh, and Sri Lanka, the ESKD incidence is 100–160 pmp, the RRT rate is 20–70 pmp, and the transplantation rate is 1–10 pmp [2].
There is therefore a disparity between the incidence of ESKD and RRT in LMICs. Firstly, due to economic constraints where the government expenditure on health is <1%–4.0% of the gross domestic product (GDP). Secondly, per capita income ranges from $3,000–24,000 per year and 10%–50% of people live below the poverty line on <$2/day [2]. Thirdly, 25%–65% of the population live in rural settings and have problems accessing dialysis and transplant centers situated in cities [2, 3]. Finally, if they are able to access treatment centers, only 20%–30% get free RRT in LMICs. The rest have to pay, and costs are often beyond their reach as Haemodialysis costs $13,510/year/person, kidney transplant (1st year) costs $11,746, and kidney transplant (after 1st year) costs $5,659/year/person [1].
Pakistan is an LMIC with a population of 221 million where GDP per capita is $1,658/year. The government expenditure on health is 1.2% of GDP, 50% live below the poverty line on < $2 a day, and 65% of the people live in rural settings [4]. Estimated ESKD incidence is 100–150 pmp and in terms of RRT, the dialysis rate is 15 pmp, and the transplant rate is 4.5 pmp [2, 5]. The cost of hemodialysis for 1 year is $4,873, where 51%–75% are out-of-pocket expenses [6]. The cost of a transplant is ∼$10,000 in the private sector [2].
In this backdrop of disparity between the incidence of ESKD and RRT therapy, a model based on Community Government Partnership was established at our center to provide an integrated dialysis and transplant service “free of cost” to the disfranchised of the country irrespective of caste, color, creed, religion, and socioeconomic status [7]. The guiding principles of the model are equity, transparency, accountability to its supporting partners, and to provide the best care to all its patients with life-long follow-up with medications [8].
In this paper, we describe the achievements of our model and strategies for sustainability. Its ability to provide equitable RRT by overcoming problems of economics, accessibility, gender, and cultural bias by “free of cost care.”
PATIENTS AND METHODS
Model of Community Government Partnership
The Institute is a public sector organization where the government provided land, infrastructure, equipment, utilities, and staff salaries. The community was mobilized to support the services offered in kind or cash. A trust was established in the 1980s where notables of society, professionals, and government officers formed a Board of Governors. The government in view of free services upgraded a Urology Ward to an Institute of Urology and Transplantation by an act of the provincial parliament in 1991. The Institute receives a yearly grant-in-aid from provincial budget and another source of funds is contribution from the community. It runs as an autonomous body accountable to the community and government. The accounts are audited by independent firms of auditors and presented to both the partners of the model.
Dialysis
The institute has 350 dialysis machines, of which 25 are dedicated to Hepatitis B patients. In the year 2021, there were 4,676 registered patients who were dialyzed 2–3 times a week using bicarbonate solution. There are eight dialysis centers (two in the main campus and six satellite centers) working 6 days a week. Emergency dialysis is available 24/7. Dialysis is performed by lines initially and arterio-venous fistula (AVF) are made within the first 3 weeks for maintenance dialysis.
Adequacy of dialysis is checked clinically and by urea reduction rate (URR) [(Pre dialysis urea—Post dialysis urea) × 100/Pre dialysis urea] to be in the range 65%–70%. During dialysis, venous pressure is checked to be maintained at half of the flow rate of 250 mL/h. Routinely urea and creatinine are checked every 4 weeks.
Cost Saving Strategies in Dialysis
Dialyzer reuse was introduced in 1996, except for Hepatitis B-positive patients. Dialyzer reuse is stopped when the reprocessing machine gives a Bundle Pressure of <80% or reports a pressure failure. Basic dialysis machines are used without profiling or dialysate modeling. Dialysis fluid is prepared in-house from imported reagents in a dedicated department with strict quality control by daily monitoring of constituents and cultures.
Transplantation
Recipient Follow-Up
A total of 6,553 renal transplants were performed between 1985 and 2021 by live related donors. Since 1994, 5883 transplants were reported to the Collaborative Transplant Study (CTS), a transplant outcome registry, Heidelberg University [9]. A total of six to eight transplants are performed weekly. All recipients are followed-up on in a dedicated clinic with a volume of 80–120 patients per day. The clinic comprises surgeons, nephrologists, specialists in Internal medicine, dieticians, and medical social workers. Laboratory facility, ultrasound, and pharmacy are part of the clinic. Patients are given immunosuppression medication at each visit for 1–3 months depending on their place of residence in the country.
Immunosuppression
The protocol evolves as and when the drugs become available in the country. A detailed protocol has been published before [10]. Immunosuppression protocol is based on HLA match. Briefly, all patients with a 3–6 antigen match receive a triple-drug regimen comprising Cyclosporine (CyA)/Azathioprine (AZA) and Prednisolone. CyA is given at 6 mg/kg body weight while paediatric patients receive 8 mg/kg. Target blood levels for CyA are 200–250 ng/mL. Dose reduction by 3 mg/kg is undertaken in patients who are rejection free at 3 months with a target level of 150–200 ng/mL and 2-h level of 800–1,000 ng/mL.
Recipients with poor match (0–2 antigen) and panel reactive antibodies (PRA >30% are given Tacrolimus (TAC), Prednisolone, and Mycophenolate Mofetil (MMF) as initial therapy along with induction with Antithymocyte Globulin (ATG). TAC is given at 0.15 mg/kg with a target level for the first 1–3 months of 8–10 ng/mL. Dose reduction to 0.1 mg/kg is considered at 3 months if the patient is rejection free. Interleukin 2 Antagonist (IL-2) is given to all children <12 years of age. Biopsy-proven graft rejections are treated with methylprednisolone boluses. Methylprednisolone resistant acute rejections are treated by ATG 3–5 mg/kg for 10–14 days. All graft dysfunction are evaluated by drug levels, Color Doppler, and graft biopsy. Patients are monitored for urinary tract infections (UTI), cytomegalovirus (CMV), tuberculosis, hepatitis B and C, and other infections when indicated.
Cost Saving Strategies in Immunosuppression
Patent drugs were replaced by generics as and when they became available in Pakistan. CyA was replaced in 1999 and generic Tacrolimus was introduced in 2002. Bioequivalence studies were undertaken by one-to-one conversion for CyA and TAC and area under the curve (AUC) for CyA with a 6-point sampling.
Tissue Typing
Initially, tissue typing was done on microlymphocytotoxicity assay on 60 well Human Leucocyte Antigen (HLA) Class I and Class II Terasaki Plates. Thereafter since 1994, 120 Sera Plates were used for Class I and Class II purchased from CTS Heidelberg Germany. In 1996 CTS sequence-specific primers were used for Class II typing. Antibody screening is by microlymphocytotoxicity assay and flow cross-match for T and B cells was added in 1994. PRA were initially tested on 60 well cell plates and in 2010, Luminex platform was added for pre and post-transplant antibody screening for HLA Class I, and Class II.
Donor Selection
Donors are selected according to the guidelines of the Amsterdam Forum and according to the protocol published before [11, 12]. Donors are genetically related or spouses aged between 18–60 years in most cases. All the eligible donors are seen in the pre-transplant donor clinic by physicians, nephrologists, surgeons, medical social workers, and psychologists. They are counseled according to their socio-cultural, educational background, vocation, and family structure. Prospective donors are made to interact with kidney donors to address their apprehensions about future health issues.
Donor Follow-Up
Donors are seen weekly in the first month after donation, thereafter 3 times monthly for a year, and then yearly. Up to 2021, 5,185 donors had registered in the donor clinic for regular follow-up where they are assessed for hypertension, renal function, Lipidemia, liver functions, kidney ultrasound, urine analysis and culture, and 24-h urine for creatinine clearance (CrCl) and protein excretion, and any other medical care as needed. All medications for any condition are provided free to the donors.
Statistical Analysis
All the data were entered and analyzed in SPSS version. 21.0. Descriptive statistics were used to summarize the normally distributed continuous variables as means and standard deviations and non-normally distributed variables as median (IQR). Categorical variables were reported as count and percentages. Kaplan Meier survival function and analysis was performed for comparison of survival curves, and a log-rank test was used. A p-value <0.05 was considered to be statistically significant.
A dollar rate of Rupees 230 to a dollar is used for conversion purposes.
RESULTS
Strategies for Sustainability of the Model
The model of Community-Government Partnership has been operative for more than 4 decades with increasing support from the government and community. The contributions of the two partners for the last 9 years are given in Figure 1. The overall funding in 2021 was $37.3 million. The development of the model was gradual, in which the government provided infrastructure and staff salaries while the community was asked to donate in kindness or cash to run services. The community was engaged through press and electronic media for donations highlighting the free services to the poor, and personally by presentations in social clubs, business houses, corporations, and industries. A number of schemes were introduced to fund costs incurred for the treatment and expansion of the facilities. The government supported by providing tax benefits on donations to community services or foundations. The schemes included 1) patient sponsorship, e.g., dialysis for a year or immunosuppressive drugs for a year 2) Sponsor equipment scheme, e.g., an ECG machine, a laboratory analyzer, an operation table, an X-ray Unit, a dialysis machine, etc. In time, due to the free treatment provided to thousands of patients, the Institute become a focal point for philanthropists, corporations, and business houses.
[image: Figure 1]FIGURE 1 | Annual funding by the government and community.
The third scheme was Sponsor a unit. The scheme resulted in the establishment of a 20-machine dialysis unit for Hepatitis B patients worth US$ 0.7 million in 1999, an Electron microscopy unit worth $ 1 million in 1994, and a lithotripsy unit in 1988 worth $0.8 million. A business house funded construction of a 6-storey building for Dialysis and Transplantation worth $5 million in 1990. In 2000 another business house constructed a 6-storey Oncology center fully equipped with radiation therapy worth $7 million and a 14-storey Transplant Centre fully equipped with four theatres worth $ 15 million in 2016.
The credibility of the Institute being established has helped maintain contributions of the community. The donors are kept informed of the institute activities by a quarterly newsletter that has been running since 1994 with a current distribution of 40,000. In the last decade, social media platforms like Facebook and Twitter disseminate the institute’s awareness programs and services to keep the supporters up to date.
The hallmark of this sustainability is the transparency of services, equity in treatment, and state of art treatment facilities that have made the Institute the largest dialysis and transplant center in the country. All facilities are under one roof and services have expanded to cater for Gastrointestinal Diseases, Hepatology, Cardiology, Internal Medicine, Oncology, Laboratory Medicine, Radiology, and Radiotherapy. Sustainability of the model is shown by the growth of services from 2010 to 2021 in Table 1.
TABLE 1 | Growth of services at the Institute (2011–2021).
[image: Table 1]Haemodialysis Services
In 2021, a total of 4,676 patients registered for dialysis. Of these, 401 presented with acute kidney injury (AKI), 375 recovered and 26 developed ESKD, 306 presented with advanced stage disease with multi organ failure and died, and 3,969 were on regular dialysis. Of the 3,969 active patients, 401 (10.1%) were children ≤18 years of age with a mean age of 13.0 ± 3.6 years (Range 3–18) and 63% were male. The mean age of adult patients was 44.49 ± 15.0 years (Range 19–89), where 60% were men. The number of patients registered yearly in the last 11 years is given in Figure 2. Overall, 410,969 dialysis sessions were performed in 2021.
[image: Figure 2]FIGURE 2 | Annual frequency of patients dialyzed and transplanted.
Increasing Accessibility—Dialysis at the Doorstep
Registered patients come from long distances, 16% from 1500 km, 26% from 1000 km, 17% from 500 km, and 30% from within 100 km. Many cannot afford the travel costs of $10–30 from other cities for the 2-3 weekly dialysis. Therefore, many patients live in tents on footpaths near and around the Institute. To cater to these patients and increase accessibility, the institute established 4 satellite dialysis centers in Karachi with a total of 148 machines. Two centers were established in other cities, Sukkur 550 km away with 44 machines and Larkana 450 km away with 26 machines. In 2021, there were 1875 patients on regular dialysis these centers. Satellite centers have resulted in substantial savings in time and travel costs to the patients. Patients residing near and around Sukkur and Larkana reach these centers within 1 h as compared to 7–8 h to Karachi and travel costs were reduced from $10–30 to $1–2 per daily visit.
Economizing Dialysis
Simple dialysis machines are used which do not have built-in blood pressure, KT/V (K = Urea Clearance of dialyzer (mL/min), T = time in minutes and V = Volume of fluid removed in ml) and disinfection system or endotoxin filter. These machines cost $5,500 as compared to $8,500 for machines with monitors. The dialysis fluid is prepared in-house, where the cost of each dialysis is $1. Dialysis reuse on automatic processors allows a medium reuse of up to 7.0 times. The cost of a dialyzer is $4.5, and reuse reduces the cost to $0.64/dialysis. Considering yearly dialysis sessions in 2021, the cost without reuse would be $1.849 million however with reuse the cost is $0.264 million, a saving of $1.58 million/year.
Renal Transplantation
A total of 6,553 transplants were performed between 1985–2021 using living related donors. The number of transplants performed in the last 11 years is given in Figure 2. The activity was stopped for 6 months during COVID-19 pandemic in 2020. Of the 6,553 transplants, 988 were pediatric transplants ≤18 years and 601 were spousal transplants. The demographics, clinical characteristics, and outcomes of 6,553 transplants performed between 1985–2021 are given in Table 2. The overall mean age of recipients was 29.15 ± 10.1 years (Range 2–62) with 78% men. The mean age of pediatric transplants was 14.6 ± 3.1 years (range 2–18) whereas 72% were men. The primary disease was unknown in the majority (53.47%) as patients present late with small shrunken kidneys. The mean age of donors was 34.2 ± 9.6 years (Range 18–66) where men were 56%. In the majority (82.65%), initial maintenance immunosuppression was by CyA/AZA/Steroids. Acute rejections were reported in 17%. The main post transplant infections were CMV in 35.8%, recurrent UTIs in 17.6%, and tuberculosis in 14.3%. The majority of the CMV infection 2018 (86%) occurred between 3–6 months post-transplant. Recurrent UTI in the first 6 months post-transplant and TB beyond 1 year transplant. Overall, 1 and 5-year graft survival was 97% and 87%. The main causes of 698 graft losses were Interstitial fibrosis and tubular atrophy (IFTA) in (54%), acute rejection (14%), recurrence of disease (5%), infections (8%), and death with functioning graft (19%). Overall, 1 and 5 years patient survival was 97% and 88%. The main cause of death was infection in 58%.
TABLE 2 | Demographics, clinical characteristics, and outcomes of renal transplant recipients (n = 6,553).
[image: Table 2]Economizing Immunosuppression
Firstly, generic drugs are used instead of patent drugs to reduce costs and secondly, immunosuppression protocol is based on HLA match where 82.6% recipients are given CyA/AZA/Steroids and 18% TAC/MMF or AZA/Steroids. Induction by ATG or IL-2 is given to 17% of the patients. The cost of CyA/AZA/Steroids for the first year is $650 while for TAC/MMF/Steroids the cost is $1,300. The total saving using CyA/AZA is around $4.2 million.
We have compared the immunosuppressive drugs used in our Institute with those in Europe and their impact on graft outcomes. Figure 3 shows the use of different Calcineurin and Inosine-5′-monophosphate dehydrogenase (IMPDH) inhibitors for first living donor transplants between Europe and our Institute from 1994–2020 (Courtesy CTS) [9]. The comparison is based on 5,883 transplants at our Institute and 38,949 in Europe. Induction therapy by ATG or IL-2 in Karachi is used in 19% vs. 40% in Europe (Figure 3A). Calcineurin Inhibitor CyA is used in 88% in Karachi while TAC is used in 89% in Europe (Figure 3B). IMPDH inhibitor AZA is used in 88% in Karachi while MMF is used in 94% in Europe (Figure 3C). A comparison of death-censored graft survival with different Immunosuppressive drugs is in Figure 4. Graft survival rates are similar in induction vs. no induction both in Europe and Karachi (Figure 4A). TAC vs. CyA (Figure 4B) and AZA vs. MMF/MPA (Figure 4C). Using cheaper immunosuppressive drugs and HLA driven immunosuppression we are able to achieve similar graft survival rates between Induction vs. No Induction, CyA vs. TAC, and AZA vs. MMF. Improvement in immunosuppression by availability of drugs in the country and better diagnosis of infections have improved 1- and 5-year graft survival rates from 90.8% to 71.8% in 1994–1999 to 98.2% and 91% in the period 2014–2020 (Figure 5). The major cause of death in our patients is infection in >50% as compared to 33% in Europe and 45% in the region (Figure 6).
[image: Figure 3]FIGURE 3 | Comparison of immunosuppression between Europe and Karachi - First living donor kidney transplants (A): Induction Therapy (B): Calcineurin Inhibitors (C): IMPDH Inhibitors.
[image: Figure 4]FIGURE 4 | Graft survival based on Immunosuppression regime between Europe and Pakistan (2007–2020) (A): Induction Therapy (B): Calcineurin Inhibitors (C): IMPDH Inhibitors.
[image: Figure 5]FIGURE 5 | Graft survival of First Living Donor Kidney Transplant in Karachi.
[image: Figure 6]FIGURE 6 | Comparison of cause of death between Europe, Middle East (“Region”), and institute (“Karachi”).
Donor Follow-Up
Donor clinic has registered 5,185 donors since its inception in 2000. Of the 5,185 registered, 4,883 (94%) are in follow-up. A total of 3,786 (77%) are in regular serial yearly follow-up. The rest have follow-up gaps of 2–5 years, especially >10–15 years after donation due to normal renal function and health. Mean post-donation age at >15 years was 49.5 ± 10.2 (Range 33–83), and 30–35 years was 62.0 ± 9.2 (Range 48–80). The mean serial CrCl in mL/min/1.73 m2 of 3,786 is donors given in Figure 7A. Pre-donation mean CrCl was 112 ± 23, which dropped to 79 ± 18 at 1 year. CrCl gradually increased to 85 ± 20 at 5 years and thereafter, there was an age-related fall to a mean of 72 ± 17 at 30–35 years. Overall protein excretion in mg/24 h at different time points is given in Figure 7B. The majority (76%) had protein excretion within the normal range <150 mg/24 h (76%) and 42 (1.1%) had protein >1,000 mg/24 h. In the follow-up period, 757 (20%) developed hypertension, 265 (7%) diabetes, and ESKD in 11 (0.29%). Overall 14 donors died, four in ESKD. The overall ESKD rate in donors was 2.5/10,000 person-years and mortality 4.5/10,000 person-years.
[image: Figure 7]FIGURE 7 | Long-term creatinine clearance and proteinuria in donors (n = 3,786). Figure (A): Serial yearly creatinine clearance (CrCl). Figure (B): Range of proteinuria (mg/24 h) by years after nephrectomy.
Rehabilitation Program
Many of the recipients come from a low socio-economic background. The institute started a vocational training center where patients of all genders are given training in tailoring and computing, and beautician courses for women by qualified volunteers from the community. Furthermore, recipients and their donors are given employment on merit in the institute whenever possible. Presently over 175 are employed by the institute. Lastly, financial support is given to recipients to establish small businesses, e.g., home beauty parlor, tailor shop, vegetable, and fruit stalls.
DISCUSSION
Pakistan is an LMIC with paucity of RRT. The estimated incidence of ESKD is 100–150 pmp where the dialysis rate is 15 pmp and transplant 4.5 pmp. In view of this paucity, a model of community-government partnership was established where dialysis and transplantation were integrated and offered “Free of cost” to all who need it with lifelong follow-up of recipients and donors with medications. Daily, >1,500 patients are dialyzed and 6–8 transplants are performed per week. Overall, 1- and 5-year graft survival of 6,553 transplants are 97% and 87%. The funds contributed by the community and government to sustain all services in 2021 were $37.3 million.
Access to Dialysis and Transplantation
Dialysis
In LMICs there are several problems associated with access to RRT. A major problem is that 20%–80% of the population resides in rural areas, while dialysis centers are located in urban centers [2, 3]. In our experience, although dialysis is free, patients have poor dialytic compliance due to long-distance and travel costs [13]. Establishment of satellite centers nearer to the doorstep of the patients have helped 1,875 patients access dialysis near their area of residence with substantial savings in time and travel costs. The other major issue is the cost of dialysis. In India where dialysis is available in rural settings, almost 50% stopped dialysis due to cost constrains [14]. In Nigeria, dialysis is available in public and private sector, however, patients cannot afford the costs resulting from a dialysis period of less than 1 month [15]. The reason for this drop out is high costs of dialysis in LMICs in the range of $13,510–$19,263 while free dialysis by public funding is only 22%–30%. When other funding models are included, e.g., out of pocket expenses, private funding, and models of public-private partnership the universal coverage for RRT is in the range 50%–70% in LMICs [1].
In a global survey based on World Bank income groups, public funding for chronic dialysis in LIC is 18%, and 22% in LMICs as compared to 58% in HIC [16]. In another study by International Society of Nephrology on dialysis funding in LMICs reported government contribution in 37.6%, out of pocket payment in 19.7%, employment insurance in 15.1% and private insurance 18.3% [17]. In summary, the majority of the patients are disfranchised from dialysis in LMICs due to lack of public services and high costs in the private sector. In fact, 50%–70% of the patients drop out of dialysis due to costs [18, 19]. In view of this, a number of LMICs have developed models of public private funding systems, similar to our model to offer dialysis to those who cannot due to cost constraints.
Transplantation
In LMICs the main treatment for ESKD is hemodialysis in a majority of the patients (range 10%–95%) and <1%–10% receive a kidney transplant (KT) [5]. A global survey of capacity for KT reported an incidence of 3.5 pmp for LIC and 4.3 pmp for LMICs [20]. The reason for this low activity is primarily absence of deceased donor programmes, thus transplants are only from living donors [2, 20]. In our own experience, the transplant rate is 1/3 of the dialysis rate and the main reason is the absence of deceased donors. Secondly, medical and social problems in potential donors, and thirdly patients with ESKD present late where pre-emptive transplants are not possible. Finally, the reason for low transplant rates is costs. The cost of KT in LMICs in the 1st year per person is $ 11,746 and after 1st year, it is $5,659/year [1]. These are beyond the means of the majority and when KT is available in an LIC it is publicly funded in 50%, and funded by a public-private partnership in 50%, while in an LMIC it is publicly funded in 27% and public-private in 54%.
When transplanted, the other issue is affording the cost of immunosuppression. In the majority, it is out of pocket or a public private partnership model. An international cross-sectional survey reported that funding for immunosuppression drugs was free at point of delivery in 20% in LICs and 42% in LMICs [21]. Therefore, the majority acquire drugs through out-of-pocket payment or other sources. The overall graft survival is therefore low in LMICs, 1- and 5-year range from 95%–83% and 93%–60% [2] as compared to HIC in Europe 98% at 1 year and 93.5% at 5 years. Providing free transplantation and life-long drugs, our overall graft survival rate at 1 year is 97% and 5 years 88%. Improving with time, the current survival rate is comparable to Europe 98.2% at 1 year and 91% at 5 years [9].
Paediatric transplant constitutes 4%–8% of the total living donor transplants in LMICs [22, 23]. The reasons for low activity in a report from Middle East countries identified delayed referrals, lack of infrastructure, and absence of dialysis facilities [23]. In a study from India, the main reasons were socioeconomic status, low wages, and distance from the transplant center [24]. Generally, in LMICs, lack of facilities and costs exclude children from transplantation. Transplant outcomes are also poor in LMICs with 1- and 5-year graft survival rates of 82%–98% and 44%–67% [25, 26] as compared to 99.5% and 97% in HIC (United States) [25]. Overcoming socioeconomic and logistic barriers in our Institute, children constitute 15% of all transplants with graft survival rates of 97% and 90% at 1 and 5 years.
Cost Reduction Strategies for Increasing RRT
Costs of RRT are a burden for the government and patients in LMICs [27]. To reduce costs in dialysis one of the strategies employed is dialyzer reuse. This is not only cost-effective but also microbiologically safe [28]. In our experience, medium reuse was 7 days while others have reported average reuse of 3–10 times [18, 27]. In our experience, reuse allowed substantial savings by reducing the cost of dialysis to $0.64/dialysis from $4.5/dialysis. Reuse saved the institute $1.58 million in 2021. Early placement of AVF reduces costs of lines and costs of treatment of line associated infectious complications.
In transplantation, generic drugs provided a cost-effective option. The use of generic CyA and TAC at our institute for living donor transplants has shown comparable outcomes to living donor transplants in Europe. In fact, when newer generic drugs such as TAC and MMF have become available in the country, together with effective diagnosis and treatment of infections we have observed significant improvement in graft survival rates from 90.8% to 98.2%% at 1 year and 71.8%–91% at 5 years mostly using generic drugs. In a multicenter double-blinded randomized trial in Iran, generic CyA in comparison with a patent drug was found to be equally effective in terms of acute rejections, infections complications, and graft survival compared [29]. The same results were found in one-to-one conversion in stable renal transplant recipients [30]. In similar comparative studies of generic TAC vs. a patent drug, no difference was observed in rejection episodes, graft survival, and adverse events, e.g., infections and new onset diabetes [31, 32]. The use of generics thus offers LMICs a viable option as there are substantial savings, allowing more patients to be transplanted and given medications by public funding.
Gender Disparities in RRT
A report by ERA-EDTA registry found that the lifetime risk of ESKD is 50% higher in men as compared to women [33]. In LMICs from Asia, ESKD rates in men ranged from 35%–65% [34]. Similarly, in a HIC (United States) the incidence of ESKD is 1.5 times higher in men than women [34]. A study from Pakistan reported that men constituted 51% of all CKD patients [35]. The disease is more prevalent in men, which is also confirmed by our own data where 60% of the patients on dialysis are men. Although disease is more prevalent in men, there appears to be a gender bias in dialysis due to cultural and logistic reasons.
Considering gender bias in transplantation, a study of 120 countries by Bikbov et al reported a Male:Female ratio of 10:2.5 for transplantation [36]. In LMICs there appears to be a gender bias where more men are recipients and more women are donors [37]. A meeting report from the Asia Pacific Region where data was based on National and Non-National resources showed that the proportion of female donors was 63%–78% in Bangladesh, 62%–65% in India, 53%–68% in Malaysia, 61% in Myanmar and 44% in Pakistan [37].
In contrast, there is predominance of male donors in some countries of the region. For instance, in Saudi Arabia 60%–70% are male donors [38]. The reason for this is the conservative Middle Eastern Society, which is culturally overprotective of women. A report from Iran based on data from the National Registry of 16,672 transplants showed that men constituted 62% of the recipients and 80% of the donors. Male predominance is likely due to economic, social, and cultural norms in Iran and perhaps their regulated compensation program may also attract male donors [39].
In a study from India, donation rates were compared from 2001–2009 and 2010–2018. There were improvements in male donor rates from 26.05% to 38.58% and male recipient rates decreased from 81.51% to 78.7% mainly due to awareness programs in the country [40].
In our experience men constitute 78% of the recipients and 54% of the donors. Although overall, women constituted 44% of the donors, however in paediatric transplants they constitute 58% and spousal transplants 85%. The majority of our patients belong to low a socio-economic class where men are the main financial earners and women homemakers. Women are socially and economically dependent on men and therefore easily volunteer to be donors. It may also be a social and cultural factor where women have a sense of obligation, love and altruism and care of the family [2, 11]. The main concern of both genders, especially men, is post donation health and wellbeing and the impact of donation on their ability to provide sustenance for their family. Our donor clinic has played an important role in bringing forward male donors. The donor clinic provides a forum for prospective donors to interact with kidney donors who have been in follow-up for more than 30 years. Good health of kidney donors gives confidence to prospective donors of a normal life post donation [11].
The Way Forward for Dialysis and Transplantation in LMICs
In LMICs neither the government nor the patient has the capacity to pay for RRT. The governments can provide only 20%–30% of the patients free RRT and the patients per capita income is #3,000–24,000 per year while dialysis costs $13,510/year/person and transplant costs $11,746 in the first year. Several models of public-private partnership have been developed to fund RRT. Our model of community-government partnership has been sustained for over four decades with increasing support from the government and community. Dialysis at the doorstep of patients has increased accessibility and maintains equity in socio-economic and gender factors. This has given equal opportunity for women for dialysis and transplantation. Several models exist in LMICs where public-private partnerships have been able to provide RRT free of cost to patients. In India, the state government of Andhra Pradesh introduced an insurance scheme for poor households in 2007 called the Rajiv Aarogyasri Community Health Insurance Scheme (RACHIS), which offers free dialysis care [18]. In Guyana, a private-public partnership offers free transplantation with the help of a foundation called Subraj Foundation which has been sustained since 2007 [41]. In LMICs, models based on a government-private partnership offer a viable solution to enhance RRT.
CONCLUSION
The results of our study where all RRT is provided “free of cost” to the disfranchised by a community government partnership may be duplicated in other LMICs. It may help overcome hurdles of logistics, economics, and gender and cultural biases inherent in LMICs.
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Women are often underrepresented in clinical trials. It is unclear if this applies to trials in kidney transplant (KT) and whether the intervention or trial focus influences this. In this study, the weighted participation-to-prevalence ratio (PPR) for women enrollees in KT trials was determined for leading medical transplant or kidney journals between 2018 and 2023 using meta-regression overall and in three sensitivity analyses by: 1) Whether the intervention involved immunosuppression; 2) Area of trial focus; rejection, cardiometabolic, infection, lifestyle, surgical; 3) Whether the intervention was medical/surgical or social/behavioral. Overall, 33.7% of participants in 24 trials were women. The overall pooled PPR for the included trials was 0.80, 95% CI 0.76–0.85, with significant heterogeneity between trials (I2 56.6%, p-value < 0.001). Women had a lower PPR when the trial involved immunosuppression (PPR 0.77, 95% CI 0.72–0.82) than when it did not (PPR 0.86, 95% CI 0.80–0.94) and were less likely to participate in trials with a medical/surgical versus behavioral intervention; the lowest PPR for women was in studies examining rejection risk (PPR 0.75, 95% CI 0.70–0.81). There is better representation of women in KT trials compared to other medical disciplines, however women remain underrepresented in transplant trials examining immunosuppression and rejection.
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INTRODUCTION
Sex and gender have been shown to play significant roles in kidney transplant outcomes in terms of differential immune reactivity, sensitization and rejection risk, immunosuppression medication pharmacokinetics and adherence, infectious pathogen risk, and overall graft survival (1–3). Thus, it is paramount that transplant clinical trials include appropriate representation of males and females to allow for assessment of sex and/or gender-stratified effect.
The representation of women in transplant trials can best be evaluated using the participation to prevalence ratio (PPR) which is a measure of how trial recruitment corresponds with disease or condition prevalence in the general population, i.e., the percentage of women in a trial divided by the percentage of women with a disease state in the general population, in this case, a kidney transplant. A PPR of 0.8–1.2 indicates appropriate trial representation (4, 5).
A recent study published in 2021 examined the PPR for women and minority populations in 172 abdominal transplant trials in the United States from 2000 to 2018. Compared to non-transplant studies where women have been historically and often woefully under included (4, 6–8), in abdominal transplant trials, women were surprisingly well represented (PPR 0.87) (9). Importantly however, this study did not examine trial characteristics that may have influenced female recruitment. For example, many trials in transplantation are non-interventional and whether this modified the PPR for women was not examined. Likewise, whether the area examined within transplant influences recruitment (for example, rejection, infection, cardiometabolic, adherence, etc.), remains to be seen. Previous work has suggested there may be gender differences in decision-making around trial enrollment (10). Higher proportions of female participants have been demonstrated for trials examining preventative and behavioral interventions compared with those examining treatment or medical/surgical interventions (8); whether this applies to patients with a solid organ transplant has not been previously examined.
Therefore, in this study we aimed to determine the PPR for women versus men in kidney transplant trials published in leading kidney or transplant journals over the last 5 years and determine if the PPR for women participants varied by 1) whether the intervention was related to immunosuppression or not, 2) the area of trial focus (rejection, cardiometabolic, infection, lifestyle, or surgical) and 3) whether the intervention was medical/surgical or social/behavioral.
METHODS
We included all adult kidney transplant trials published in the top 10 transplant or nephrology journals defined based on Scimago Journal and Country Rank (SJC) (11, 12) between 2018 and 2023, excluding review journals, supplements, non-kidney transplant and basic science journals. Therefore, we reviewed the American Journal of Transplantation (AJT), the Clinical Journal of the American Society of Nephrology (CJASN), Nephrology Dialysis Transplantation (NDT), Transplantation, the Clinical Kidney Journal (CKJ), Transplant International (Tx Int), the Journal of the American Society of Nephrology (JASN), Kidney International (KI), the American Journal of Kidney Disease (AJKD), the American Journal of Nephrology (AJN), and Advances in Chronic Kidney Disease (Advances in CKD). Trials were restricted to those with at least 50 participants and studies examining non-kidney transplant or simultaneous/multi-organ transplant were excluded. Within each journal’s website, articles were searched using the terms “trial” and “kidney” if it was a transplant focussed journal, or “trial” and “transplant” if it was a kidney focussed journal. We excluded any trials pertaining to waitlisted candidates not yet transplanted, donor or donor kidney interventions prior to transplant, and those looking at desensitization protocols for patients with incompatible living kidney donors given the disproportionate representation of women in this population on account of pregnancy-induced incompatibility with spouse donors (13).
While the terms sex and gender are often used interchangeably, they are not synonymous, however for this study we assumed women to mean female sex and men to mean male sex. The percentage of males and females (or men and women where indicated) in each trial was determined, and the prevalence of females in each trial was adjusted for the global prevalence of females with a kidney transplant (0.42) based on literature suggesting this is appropriate for most countries except Pakistan, India and Nepal (14).
The weighted PPR for women enrollees in kidney transplant trials was determined overall using meta-regression, and in three sensitivity analyses by:
i. Whether the intervention was related to immunosuppression or not.
ii. Area of trial focus; rejection, cardiometabolic, infection, lifestyle, surgical.
iii. Whether the intervention was medical or social/behavioral.
Heterogeneity in PPR overall and within each sensitivity subgroup was examined using the Higgins I2 and chi-square test of heterogeneity (15). The proportion of trials reporting effect results in a sex-stratified analysis was also determined as was the number of trials commenting on menopausal or reproductive age status in women participants. Exclusion criteria was assessed to determine if there were barriers to enrollment specific to women of reproductive age.
RESULTS
We identified 25 trials conducted in kidney transplant recipients over the study period (AJT n = 12; Transplantation n = 2; KI n = 1; JASN n = 1; Tx Int n = 9); 1 additional AJT study was excluded on the basis of examining desensitization protocols in patients with an incompatible living donor. A flow diagram of identified trials and subsequent exclusions is shown in Supplementary Figure S1 and a summary of trial populations is presented in Supplementary Table S1.
The percentage of women in each trial ranged from 20.0% to 52.4% with 7/24 trials including less than 30% women and 18/24 trials including less than 40% women. Only 1/24 trials had ≥50% women participants. Overall, 33.7% of trial participants were women.
Adjusting for the global prevalence of women living with a kidney transplant, the overall pooled PPR for the included trials was 0.80, 95% confidence interval (CI) 0.76–0.85, Figure 1. There was significant heterogeneity in the PPR for the examined trials (I2 56.6%, p-value <0.001).
[image: Figure 1]FIGURE 1 | Pooled participation to prevalence ratio for women in kidney transplant trials between 2018 and 2023.
In sensitivity analyses we examined the PPR for the above trials stratified by the primary intervention type and study focus. When the intervention involved immunosuppression the PPR for women was 0.77, 95% CI 0.72–0.82 versus 0.86, 95% CI 0.80–0.94 when it did not, Figure 2. Study heterogeneity for both analyses was similar to that for the overall cohort.
[image: Figure 2]FIGURE 2 | Pooled participation to prevalence ratio for women in kidney transplant trials between 2018 and 2023 stratified by whether the intervention (A) Involved immunosuppression or (B) Did not involve immunosuppression.
A breakdown of trial participation by study focus demonstrated the highest PPR for women when the trial was examining surgical complications (only one study included; PPR 0.90), followed by cardiometabolic risk [PPR 0.89, 95% CI 0.78–1.01 (n = 6)] and infectious risk [PPR 0.88, 95% CI 0.77–1.00 (n = 5)], Supplementary Figure S2. The lowest PPR for women was in studies examining rejection risk [PPR 0.75, 95% CI 0.70–0.81 (n = 9)]. Heterogeneity for PPR was significant for all subcategories of study focus except rejection risk (I2 0.0%, p-value 0.953) suggesting consistent underrepresentation of women in these trials (26.6%–33.2% women participants). When the intervention was medical (a medication or surgical intervention) the PPR for women was 0.80, 95% CI 0.75–0.84, whereas behavioural or lifestyle intervention trials had a slightly higher PPR for women of 0.86, 95% CI 0.74–0.98, Supplementary Figure S3.
Of the 24 studies examined, 2 presented results in a sex-stratified manner and 0/24 commented on menopausal or reproductive age status for women trial participants. Seven excluded pregnant or lactating women, or women of childbearing potential unless using effective methods of contraception, and 1 study listed “breastfeeding or of childbearing potential” as an exclusion with no further explanation, Supplementary Table S1.
DISCUSSION
In this study, we demonstrate better representation of women in kidney transplant trials compared to what has been shown for other medical disciplines, confirming Zaldana et al’s earlier findings (9). Overall, we demonstrate a pooled PPR of 0.80 (a PPR of 0.8–1.2 indicates appropriate trial representation) (4, 5) which is significantly better than our earlier examination of the PPR for women in recent non-transplant clinical trials examining medications with important cardiorenal indications (PPR 0.70 for sodium glucose cotransporter-2 inhibitors, 0.72 for glucagon-like peptide-1 receptor agonists, and 0.56 for non-steroidal mineralocorticoid receptor antagonists) (6).
However, there were important gender differences in transplant trial participation based on the trial’s aim. When we examined the involvement of women in trials by intervention type, the PPR for women was lower when the study examined changes to immunosuppression (0.77 for immunosuppression trials versus 0.86 for other interventions). Similarly women were better represented in trials that examined the outcome of infectious risk (PPR 0.88), cardiometabolic risk (PPR 0.89), or surgical complications (PPR 0.90; only one trial) compared with a rejection outcome (PPR 0.75). Finally, trials examining a social or behavioural intervention included more women than those examining medical or surgical interventions (PPR 0.86 versus 0.80).
Potential reasons for these differences require further investigation. Female kidney transplant recipients are at higher risk for transplant rejection and death-censored graft loss (1) relating to sex-based differences in immunosuppression pharmacokinetics and pharmacodynamics (16, 17), gender-related differences in medication adherence (18), genetic and estrogen-related stimulation of the immune response (19, 20) and other less defined mechanisms. Importantly, existing common immunosuppressive therapies including mycophenolic acid (21, 22) and tacrolimus (23–25) have shown significant differences in clearance and metabolism by sex, with differential drug concentrations and side effects noted in women and men on equivalent doses. Therefore, the fact that recent clinical transplant trials examining rejection risk and immunosuppressive therapies included the lowest proportion of women (below what is considered an acceptable PPR range) is a major concern. Furthermore, given the changes in sex hormone expression (and thereby immune response) over the lifespan, recipient current age has been shown to modify the association between recipient sex and transplant outcomes (1, 19). There is a drop in sex hormone levels in post-menopausal women which associates with less immune reactivity and thereby rejection risk compared with women of reproductive age (26, 27). However, despite the influence menopause status has been shown to have on transplant rejection risk, menopause status was not mentioned in any of the 24 trials included in this meta-regression.
Why women are better represented in kidney transplant trials than in studies of other medical disciplines is unknown. Women have been shown to be more risk averse than men and demonstrate a greater perception of harm associated with trial participation, resulting in a corresponding reluctance to enrol in clinical trials (28, 29). However, kidney transplant recipients may represent a biased population of women who are more risk tolerant in so far as they accepted the potential risk of kidney transplant, and thus may similarly be more willing to participate in clinical trials. Another potential explanation is that there is a relative paucity of evidence in the kidney transplant population (30) and therefore more equipoise regarding the benefit with currently accepted standards of care. This may result in less perception of risk with trial enrollment; this requires further study. Furthermore, women make informed decisions differently from men; they spend more time gathering information before signing a consent, and they rely on different sources (medical and non-medical) and often seek advice from family members or friends (10, 31). A study of American transplant clinicians identified adequate social supports as the second most important factor to define transplant eligibility (32); therefore transplant may select for a subset of women with social supports to facilitate discussions, and potentially reassurance, regarding trial participation.
Importantly with the literature available, we are unable to ascertain whether the barrier to trial participation is that women are not being approached and consented for enrollment at the same rate as their male counterparts, or if women are being approached but declining involvement. This is a critical first step to ensuring equitable representation in trials by gender. In the included studies, 29.2% listed breastfeeding, pregnancy or childbearing potential without efficient contraception as exclusions. Importantly, 1 study listed “breastfeeding or of childbearing potential” as an exclusion criteria which may have systematically biased against the recruitment of women of reproductive age.
Given the potential for sex and/or gender differences in drug effect or complications, appropriate representation of women in clinical transplant trials is imperative, particularly since rejection risk and immunosuppression metabolism is known to vary by sex. Studies should be adequately powered to examine potential sex-by-treatment interactions and sex-stratified analyses should be reported. Only 2 of the 24 trials included presented a sex-stratified supplementary analysis. Potential strategies to improve recruitment of women in clinical trials have been previously published (6, 33, 34) and include actionable items at the government, industry, researcher, journal, and patient level. These include, but are not limited to, ensuring gender sensitive recruitment and communication tools, targeted recruitment of women and gender diverse participants, and the inclusion of more women and gender diverse researchers on study teams, patient advisory boards, and in leadership positions for regulatory agencies and pharmaceutical companies (6). However, even when studies have pre-specified aims to recruit 50% women, women are often still underrepresented in the final results as demonstrated in the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial which planned to include 50% women, but ultimately included only 38.4% women (35). Importantly, lack of adequate diversity amongst trial constituents can result in an inability to identify treatment effect in specific trial populations (including women); extrapolation of data from one population to another may not be appropriate particularly in the face of substantial biologic or sociodemographic differences.
In light of the perpetual underrepresentation of women in clinical trials, policymakers have examined strategies to bolster trial recruitment of women (36, 37). The Sex and Gender Equity in Research (SAGER) guidelines provide recommendations for the reporting of sex and gender in medical research and were developed based on a recognition of sex and/or gender differences in disease prevalence, outcomes, and response to therapy. A 2021 letter to editor published in Transplantation in 2021 highlighted the fact that while an increasing number of science and medical journals were endorsing the SAGER guidelines, no transplant focussed journals had pledged to the same (38). In response, Transplantation now includes a link to the SAGER guidelines in their instructions to authors, however it is as of yet too early to tell whether this has improved sex and/or gender-based reporting.
While this study contributes to the growing body of literature surrounding equitable representation of women in clinical trials, there are important limitations. First, this study identified clinical trials published in the top 10 transplant or nephrology journals defined using SJC over the study period using discrete search terms on the journal’s website; “kidney” + “trial” for transplant journals and “transplant” + “trial” for kidney journals. Thus, while we anticipate most, it not all, relevant clinical trials would be identified in this manner, it is possible there were otherwise appropriate trials that did not meet our search criteria that were not included. However, we would expect such trials to be missing at random and unlikely to significantly deviate from or impact our pooled PPR results. Secondly, the PPR in and of itself has limitations. The base population prevalence used was an average global prevalence for women living with kidney transplant based on 2016 data. There has been little change in the proportion of women versus men transplanted over time, and this value is felt to appropriately reflect the prevalence of women with a kidney transplant in most countries especially over this contemporary timespan, however there are likely small degrees of geographic variability not accounted for (14). That said, no trial was conducted in one of the three countries noted to have a disproportionately low rate of transplantation in women versus men in the above study (e.g., Pakistan, India or Nepal) (14). Finally, there are a paucity of clinical trials occurring in the kidney transplant population. This entire analysis included 4,811 participants over 24 studies. For comparison, the recently published EMPA-KIDNEY trial examining Empagliflozin in patients with chronic kidney disease randomized 6,609 patients in and of itself. Although we restricted our study to include only trials with at least 50 participants, many individual trials were relatively small hence why we performed a weighted meta-regression to create a pooled PPR for the primary and each secondary subgroup analyses; only one trial had a surgical focus (n = 200) and thus the results for this subgroup PPR must be interpreted with caution.
In order to generate evidence in kidney transplant patients that applies to both men and women, participants of all genders must be represented in clinical transplant trials with appropriate sex stratification in analysis and reporting of results. This requires women of all ages be approached for recruitment and not disproportionately excluded from participation, and importantly, women have to be willing to partake. Strategies to not only increase the inclusion of women in trials, but also to collect female sex-specific factors have been outlined elsewhere (39, 40). Fortunately the representation of women in kidney transplant trials appears to be better than for other fields in medicine (4, 6–8). Whether transplant researchers are intentionally more inclusive with recruitment, or women living with a kidney transplant are more willing to participate in trials remains to be seen. Importantly despite this, women remain underrepresented in kidney transplant trials examining rejection and immunosuppression therapies; both areas where patient sex modifies risk. Thus, despite advances in inclusivity in transplant studies relative to other genres of medicine, there are still gains to be made.
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Kidney transplantation offers better mortality and quality of life outcomes to patients with end-stage renal failure compared to dialysis. Specifically, living donor kidney transplantation is the best treatment for end-stage renal disease, since it offers the greatest survival benefit compared to deceased donor kidney transplant or dialysis. However, not all patients from all racial/ethnic backgrounds enjoy these benefits. While black and Hispanic patients bear the predominant disease burden within the United States, they represent less than half of all kidney transplants in the country. Other factors such as cultural barriers that proliferate myths about transplant, financial costs that impede altruistic donation, and even biological predispositions create a complex maze and can also perpetuate care inaccessibility. Therefore, blanket efforts to increase the overall donation pool may not extend access to vulnerable populations, who may require more targeted attention and interventions. This review uses US kidney transplantation data to substantiate accessibility differences amongst racial minorities as well as provides examples of successful institutional and national systemic level changes that have improved transplantation outcomes for all.
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CURRENT HEALTHCARE DELIVERY CHALLENGES IN KIDNEY TRANSPLANTATION
In patients with end-stage renal disease (ESRD), kidney transplantation (KT) affords improved survival, quality of life, and overall cost advantages over other forms of renal replacement therapy such as dialysis. Patients on dialysis who remain on the waiting list have a 16.5% annual death rate, compared to 1.2% in patients who underwent KT. With further follow up, there was a 50% reduction in the 5 year mortality rate after KT compared to patients who remain on the waiting list [1]. Specifically, living donor kidney transplantation (LDKT) is the best treatment for ESRD, since it offers the greatest survival benefit compared to deceased donor kidney transplant (DDKT) or dialysis and reduces time spent on the waiting list. In addition to mortality benefits, KT also offers financial advantages. The current annual costs of dialysis are approximately $80,000 per patient per year compared to KT, which costs $30,000 per patient per year if the first-year costs are amortized over the recipient post-transplant lifetime [2, 3]. Despite clear benefits, only 3% of patients receive preemptive transplantation, including LDKT and DDKT, while the remaining initiate maintenance dialysis [2].
Though the United States has one of the most successful KT programs worldwide, as of the end of 2022, nearly 100,000 people await kidney transplantation in the US. Organ scarcity leads to a significant disparity between the demand and supply of organs as there were only 19,636 DDKT and 5,863 LDKT in 2022 [4]. While this difference is striking, the demand for organs is likely underestimated when one considers the entire continuum of care as a patient’s path towards KT requires a referral from a nephrologist, timely transplant evaluation, multidisciplinary decision regarding transplant candidacy, and time spent on the waiting list. For example, though there were approximately 560,000 patients on dialysis for ESRD in the US by the end of 2022, data suggests that failure to proceed towards transplantation is related to stagnation along any of the numerous steps in the transplant process, as only 13% of patients on dialysis were waitlisted [2, 5].
In addition to logistical barriers related to a necessarily careful evaluation process and negotiating the disease progress towards ESRD, individual barriers such as unemployment, female sex, lack of knowledge in patients and providers regarding transplantation, minority race/ethnicity, and lower socioeconomic status can also limit access to KT [6, 7]. Of course, none of these negative predictive factors exist in isolation, making the current healthcare ecosystem even more difficult to navigate for certain minority groups. According to the annual data published by the National Institute of Diabetes and Digestive and Kidney Diseases, minority patients experience higher rates of ESRD compared to white patients [2]. Yet, despite ESRD being 4.3 times more prevalent in black patients, white patients are twice as likely to undergo KT. Additionally, while Hispanic patients are twice as likely to be diagnosed with ESRD compared to white patients, they are less than half as likely to be waitlisted for KT compared to white patients from similar socioeconomic backgrounds [8]. So, KT rate variations between different racial groups could also be attributed to the likelihood of being waitlisted for KT.
The acknowledgement of the ongoing organ supply and demand narrative alone is inadequate as there are complex undercurrents that drive persistent care disparities. The process of providing more equitable care necessarily involves the understanding of disparities in current transplant care delivery using robust national and institutional data, defining disparities, and leveraging this knowledge to provide improved outcomes for all. These interventions should be aimed at providing resources to improve access, education about donation and transplantation, and to support patients before, during, and after surgery. Therefore, targeted interventions are necessary to improve equity for potential transplant candidates, their potential living donors, family members, and caregivers. Of course, changes are not one-size-fits all, so it will be necessary for individual institutions to tailor solutions to their unique patient demographics and adapt to the ever-changing healthcare landscape through the lens of quality improvement.
THE PROBLEM: UNDERSTANDING DISPARITIES IN CURRENT PRACTICES
Improving access to LDKT is the most reliable solution for ESRD patients. In addition to its survival benefit that exceeds DDKT and shortened waiting time, it improves access for all patients by expanding the donor pool. Increasing LDKTs could potentially address allograft access issues overall as the use of extended criteria organs have only modestly increased the donor pool and living donation would provide a higher potential source of healthy organs [9]. However, similar to other barriers to transplantation, minority patient access to LDKT is also limited compared to majority counterparts [10]. To inform effective interventions, we must first elucidate the specific barriers experienced by minority groups, as specific cultural beliefs, language barriers, and financial hardships all contribute to access issues.
Cultural and Educational Barriers
Provision of culturally competent care for ESRD patients requires addressing beliefs that may affect transplant candidacy, recruitment of living donation, and providing education for the entire transplant process. Though outpatient dialysis centers interact with patients multiple times each week, there is large variation in referral rates between different facilities to transplant centers [11, 12]. For-profit dialysis are 50% less likely to place referrals, and nephrologists at for-profit institutions were 60% less likely to provide transplant education, citing the lack of financial incentives in time-restricted appointments as the primary reason [13, 14]. The problem with the lack of education has been so prevalent that it has penetrated popular media, with late-night comedian John Oliver, producing a segment on the issue in 2017 [15]. However, the issue is not just in the profit margins, as the comedian suggests. Compared to physicians who serve predominantly white populations, those who primarily treat black patients report spending less time on LDKT education, which is further exacerbated by the higher rates of denial regarding the need for organ transplantation in these patients [16, 17]. Even for patients who do undergo transplant candidacy assessments, black patients have protracted evaluation times due to additional testing, longer dialysis to waitlisting time, lower pre-emptive transplant rates, and a lower rate of pre-transplantation evaluation completion [18, 19]. However, medical comorbidities also do not completely explain practice variations as the 30% of patients did not receive KT education tended to be older, have non-private insurance, and receive less nephrology care prior to ESRD [20]. Not receiving education regarding KT is associated with a 53% lower rate of any access to transplantation and a 65% lower rate to LDKT, specifically. In the same study, being black was associated with a 27% increased rate of being deemed psychologically unfit for KT, a 24% lower rate of transplant care access, and a 64% reduction in the rate of LDKT access.
Healthcare disparities are complex systems that cannot be explained by racial motives alone. The Social Deprivation Index is a composite measure that incorporates data on income, education, employment, housing type, housing characteristics, transportation, and age of adults within each household [21]. Within the ESRD population, Hispanic (65%) and black patients (57%) experienced higher levels of social deprivation compared to white patients (21%). Additionally, patients with higher social deprivation indices tend to have more medical comorbidities [2]. It follows that part of the lack of education for minority populations could be a system level issue. If potential transplant candidates seek care late in the progression of chronic kidney disease, clinicians may be left scrambling to manage the organ failure, overwhelming the clinical interaction with more immediate medical concerns, rather than discussions about donor options or LDKT education [22]. Therefore, systematic and early conversations by primary care physicians, community nephrologists, and dialysis centers are necessary to promote kidney transplant access for both DDKTs and LDKTs [23].
The provision of education is necessary because without it, patients are less likely to inquire about KT on their own accord, with many either not knowing that KT is an available option and other patients not fully understanding that there is a difference between DDKT and LDKT [24]. In a survey of patients undergoing dialysis, over 10% of black men and 15% of black women reported experiencing racial discrimination during healthcare interactions [25]. The psychological stress as a result of systemic discrimination increases the fear of rejection and death from transplant surgery [26]. Similarly, in addition to general mistrust of the healthcare system, pervasive cultural myths and linguistic dissonance can further limit LDKT even when initial education is provided for Hispanic patients [27]. Family members need also be included in educational sessions because their cultural misconceptions and the belief that donors would have dramatically shorter life expectancies, be unable to have children, and contract kidney disease overtime can discourage LDKT [28]. Additionally, education does not just address information deficit because when asked specifically about their attitudes towards LDKT, they reported that lack of interest were primarily related to feelings of guilt and indebtedness to the donor [29]. This coupled with the cultural expectation that the potential donor should be the one to initiate the conversations make LDKT virtually impossible.
Linguistic Barriers
Linguistic barriers can be another major obstacle that prevent Hispanic patients from accessing transplantation care, as over 70% of Hispanics in the United States come from Spanish speaking only households [30, 31]. This is particularly important given the secular trends in the US population as Hispanic-origin persons will constitute the largest population subgroup by the year 2050 [32]. Though most centers have access to language interpretation services, misunderstandings and mistranslations are common [33]. While families could aid in communication and often have the patients’ best interest, they lack adequate training, infringe on patient privacy in certain cases, and may distort information for the sake of protecting their loved ones [34]. Linguistic concordance is a key element of culturally competent care, and patient preferences should be considered, especially since there is incredible variation in English and Spanish fluency and linguistic preferences within Hispanic families [35, 36]. Additionally, same language patient-provider dyads are associated with greater satisfaction than the use of third-party translator.
Interestingly, over 85% of all LDKTs are performed in just 10 United States transplant programs. Additionally, all of these centers had multilingual physicians, with approximately half of them being proficient in Spanish [37]. Providing culturally concordant care is not only sensible, but also effective, with multiple centers that have created platforms to help address disparities in the Hispanic population requiring renal transplant. This presents challenges in the delivery of surgical and non-surgical care in large US hospitals due to a lack of personnel with the requisite clinical expertise and cultural or linguistic background.
Financial Barriers
Living donor evaluation is a complex process and involves multiple appointments with transplant professionals, laboratory and imaging tests, and other healthcare interactions. These take valuable time and money from donors, as some of the costs are not reimbursed through medical insurance [38, 39]. While a donor’s gift can save millions of healthcare dollars spent on dialysis, individual donors incur costs related to travel, lodging, lost wages, child and dependent care [40]. These costs are magnified after donation surgery, especially if there are unforeseen complications [41, 42]. In addition to entrenched mistrust minority populations have about healthcare, potential donors from the same communities may experience similar healthcare access barriers. Undue financial burdens, fear of poor outcomes, and the cost associated with a prolonged and difficult evaluation after transplantation have all been identified as barriers to donation [43, 44]. This is particularly critical for vulnerable populations such as the Black and Hispanic populations, who have lower annual household incomes according to US data from the Department of Labor, as current trends suggest that living donation is an income-dependent process [45].
SOLUTIONS THAT WORK: OVERCOMING PRACTICE BARRIERS
Facilitating Conversations About Living Donation by Creating a Culturally Competent Transplant Program
Broaching potential donors is difficult because it involves admitting feelings of vulnerability, pride related to solving one’s own problems, and concerns over the impact on the health of the donor, and many other issues. Of course, fears about surgery, organ rejection, death, and future kidney disease for the donor are also prevalent for patients of all races [46, 47]. While being white and higher levels of education were predictive of willingness to initiate conversations, other factors such as age, dialysis status, and even prior transplants were surprisingly not predictive of patient ability to approach LDKT [48]. Initiating dialogue can be intimidating, especially without the guidance of a transplant team. Mistrust in the healthcare system, fears that the transplant may fail, and concerns about the health of donors post-donation not only dissuade patients from considering becoming living donors, but they can also lead potential recipients to reject these offers without thoroughly considering the repercussions of their decision [49].
Several transplant programs across the United States have developed culturally concordant transplant program models to address the needs of this population to optimize care of the recipient and potential living donors. These models have helped to improve care for vulnerable populations and have proven to be successful in achieving high rates of LDKTs, satisfaction with recipients, donors, and their families, in largely a cost-neutral approach for the transplant center [50]. To increase outreach, programs have built patient-centered and referring physician base by recruiting from high minority density dialysis units. At referral, patient preferences for culturally concordant education and language preferences are solicited and targeted education is directed with an emphasis on breaking down cultural barriers that may provide negative impressions of transplantation or of living donation. In a culturally concordant, language-sensitive approach, these initiatives have identified several barriers for patients including typical medical concerns, but also the possibility of financial burden, along with other cultural concerns such as future family planning, permanent disability, medical needs, and sexual dysfunction [51, 52]. Using a holistic initiative including the employment of bilingual and bicultural staff and engagement of local dialysis centers to facilitate outreach for Hispanic patients, programs were able to increase the proportion of Hispanic patients in the kidney waitlist by 90% and LDKT by 70% within the first 5 years of the program [53]. Follow up qualitative studies involving Hispanic kidney transplant outreach programs across multiple states showed that participants of Hispanic-focused outreach groups felt that the primary use of the Spanish language enhanced understanding regarding transplantation. While few patients and families had any knowledge regarding living donation before, over 97% of patients became more in favor of kidney transplantation in general as well as specifically in living donation at the conclusion of the information sessions [54].
While ensuring understanding about one’s own medical conditions is important, it is also necessary to engage family members because initiating conversations about the need to find a living kidney donor can be taboo in many cultures [48]. One way that has been successful in navigating this barrier is the creation of a separate advocate, a Living Donor Champion (LDC). Nearly anyone could be identified as an LDC for individual kidney recipients, including those who wished but were unable to donate. This program addresses the difficulty that some patients have with broaching the topic of living donation by empowering family members to do so on their behalf. This not only provides the family with the opportunity for active participation in their loved ones’ care, but also improves the chances of LDKT. The transplant center at John’s Hopkins was one of the first to start a formalized program. After receiving education about kidney failure and living donation, the LDC are provided vetted material and business cards to distribute to potential donors. At the end of the program, 25 potential donors were identified for the 15 patients enrolled when there was none before [55]. Other transplant centers have adopted similar programs and the added social media outreach to their training programs. Not only does this expand their network of potential donors, but attracted potential donors may also be younger and healthier [56]. Furthermore, LDC tempered some of the disparities seen in certain cultural groups as participation in such programs was associated with the 5–6 fold higher likelihood of a potential living donor referral regardless of race [57].
Leveraging Financial Advantages
While providing the necessary language for both patients and for their families to communicate the need for kidney allografts could increase donor pool, donation interest could be thwarted by financial disincentives. Despite their altruism, there are significant financial barriers for both designated and non-designated living donors. Most living donors unintentionally incur out-of-pocket costs related to living donation, which can prohibit donation [41, 58]. Studies in Canada have additional shown that despite the maximum reimbursement being $5,500 in some provinces, the personal financial costs of organ donation often exceed the maximum reimbursement amount [41, 59, 60]. In the US, while it is illegal to provide compensation in exchange for donation, recipients are legally permitted to reimburse donors for the costs associated with living donation to make it financially neutral. Established in 2007, the National Living Donor Assistance Center (NLDAC) is a federally funded program that helps offset financial hardships incurred by altruistic donation and is available at all US transplant centers [61, 62]. Currently, 8%–10% of US living donors utilize the NLDAC means-tested program, which calculates reimbursement based on the recipient’s household income in the case of directed donation. This program helps defray out-of-pocket costs related to living donation, with over 75% of donors stating post-donation that they would not have been able to go forward with surgery without receiving financial assistance [3, 62, 63].
Other living donor expense reimbursement programs exist through paired kidney exchanges, state-based programs, or philanthropic resources. Living donor transplant programs and their social workers must be equipped with the knowledge of these resources to ensure that they can adequately counsel individual donors. Importantly, financial costs incurred after living donation can be reimbursed by a multitude of payers including funds from transplant programs themselves, state-based programs, insurance companies, and by the recipients themselves. The National Kidney Registry (NKR) is a nonprofit organization. It was started by a father who searched for multiple kidney exchange programs for his 10 years-old daughter. She eventually found a match, and the father went on to donate his kidney in exchange for a voucher, in case she would ever require a second KT [64]. The NKR aims to facilitate living kidney donor exchange, with data showing that patients who receive care at NKR hospitals are up to 3 times more likely to undergo LDKT [65].
Optimizing Organ Utilization
For patients to gain access to transplantation, it is also critical for the transplant program to optimize practices to address the needs of waitlisted patients. Clinical protocols on living donor candidacy vary substantially between transplant programs with different institutions employing different clinical cutoffs for age, body mass index, family history of cardiovascular disease and medical conditions such as diabetes and hypertension [66, 67]. An important aspect of addressing disparities in healthcare delivery is to continuously re-evaluate clinical criteria used to offer surgical therapy by the program itself. For living donation, continuous engagement with national data and program data using a quality-assurance and performance improvement (QAPI) approach is required for regulatory compliance [68–70]. Programs must innovate in the development and execution of their clinical criteria to ensure they are casting the widest net and, in the case of living donation, facilitating the donor’s autonomy to help their intended recipient. In the context of LDKT, which is the best option to address renal failure, it is important to also understand programmatically its limitations in addressing disparities.
Not all who want to be living donors will safely be able to do so. For some patients, undergoing a DDKT is the next best option. However, waiting times vary substantially for DDKT across the United States, exceeding 10 years in many areas of the country and the rate of organ discard remains high at 30% despite the insufficiency in the number of kidney allografts available due to transplant center practice variations [71, 72]. Optimizing the use of all offered deceased donor organs is a difficult challenge but may be one of the best opportunities to address vulnerable populations. Fortunately, policies to improve coordination amongst different parts of the system such as the donor hospitals, organ procurement organizations, and transplant centers as well as improved national allocation protocols that prioritize extended criteria organs to centers that have demonstrated a history of using medically complex organs [73, 74]. This requires a clear understanding of clinical outcomes with certain types of donors, program growth, and development of resources across disciplines [75–77].
IMPLEMENTATION OF FUTURE SOLUTIONS
Interventions to improve healthcare disparities begin with understanding the current conditions of the problems in a data-driven manner and defining the disparities subsequently. In the field of transplantation, the immediate issue is the incompatibility between a lengthy waiting list and insufficient of donors. LDKT rates are modifiable, and ensuring optimal access to these is critical. Yet, it has been stagnant over the course of decades, with most of the donors being white [4]. The identification of racial disparities in LDKT within the larger problem of high mortality on the waiting list has created opportunities to provide more equitable healthcare for patients. Multiple initiatives including having providers of the same linguistic and cultural backgrounds, educational opportunities, identification of advocates that initiated conversations on the patients’ behalf, and financial reimbursements have all helped reduce barriers among racial/ethnic minority communities that have been traditionally overlooked.
Addressing disparities have expanded the living donor pool, but further effort is needed. Racial and ethnic minority patients tend have difficulties finding matched donors due to higher rates of uncommon HLA types and antibody levels that may lead to organ rejection [78, 79]. Despite seemingly immutable biologic hurdles, an expanded network beyond individual centers of living donors have improved access to care for all patients in the form of paired kidney exchanges, especially when directed donors are incompatible. Paired kidney exchange has been designed and implemented throughout the United States and has helped overcome multiple types of incompatibility including ABO mismatch, HLA incompatibility, optimizing age-matching, eplet matching, and has ushered in novel concepts including temporal incompatibility, advanced donation, and voucher donation. This has been popularized in the lay media on television, and now accounts for more than 1,000 living donor transplants each year in the US [80–83]. Paired exchange improves access for minority patients with rare blood types and antibodies that are commonly found in these groups, staving off mortality and prolonged time on dialysis while waiting for an appropriate deceased donor [84]. For LDKT, paired exchange is transformational and has indirectly become an agent in the efforts to reduce disparities in access to transplant.
The United Network for Organ Sharing implemented a new kidney allocation system in 2014 to address ongoing racial disparities for deceased donor organ allocation. Given the numerous access barriers for disadvantaged minority patients, the new system not only prioritizes increased wait times, but also transitioned to using the first day of regular dialysis instead of the first day of listing. Additionally, more highly sensitized patients received priority points and the donor service area boundaries were also expanded. This translated to salient KT access changes as the previous KT access gap of 27% and 28% between black and Hispanic patients compared to white patients, respectively, narrowed to <5%. Additionally, the national KT rate for all patients also increased by 5% [85].
To address other ongoing racial tensions in healthcare, the National Kidney Foundation and the American society of Nephrology (NKF-ASN) has created a taskforce to re-evaluate the use of race in the estimation of glomerular filtration rate (eGFR). Previous models have included creatinine, age, gender, and race (black vs. non-black) based on the assumption that creatinine concentrations are directly proportional to muscle mass [86]. Clinically, this translated to black patients having higher eGFR when matched to non-black patients with identical serum creatinine measurements, age, and gender. The NKF-ASN task force recommendations to use only race-neutral equations for eGFR took place in 2022. In comparison to previous equations that included race in the estimation, the exclusion of race reduced bias and promoted earlier access to necessary transplant care [87].
OUTCOMES AND MAINTENANCE
While improving access to LDKT and DDKT are commendable, the work continues. Repeatedly, minority patients demonstrate shorter graft survival, worse graft function, and higher rates of chronic allograft nephropathy [88–90]. Poorer outcomes are linked to several social determinants of health including education, health literacy, and employment [91–94]. Recent policies to expand immunosuppression drug coverage beyond 3 years has been a major legislative victory for the entire transplant population, but particularly for those recipients with concerning risk factors. Similar analyses that lead to innovative care and health policies are, therefore, necessary. Additionally, any changes made to the delivery of healthcare must function in a complex social system that can change in unpredictable ways [95]. One structured way is using Plan-Do-Study-Act (PDSA) cycles. These quickly and pragmatically test theories in a complex system in a way that is concordant with the scientific method as opposed to randomized controlled trials where variations are eliminated [96, 97]. It is through short reiterative testing that can detect if interventions can adapt to local context and respond to changing obstacles.
In addition to being more equipped to identify and to understand unique cultural practices within minority communities that may affect transplant decision making, transplant centers must also work to identify internal biases. A survey of stakeholders at a major transplant center that included transplant physicians, administrators, and clinical staff demonstrated that misconceptions regarding the increase of Hispanic patients was rooted in cultural misunderstandings. While stakeholders did not object to outreach efforts to this particular group, there was little awareness prior to the survey regarding the existence of racial disparities in transplant care access at all [98]. Additionally, misconceptions about this group also fuelled concerns about the financial impact of expanding access to Hispanic patients. This was, of course, dispelled by concrete evidence that over 40% of Hispanic patients had commercial insurance, which is 10% more compared to non-Hispanic whites [4].
CONCLUSION
While KT, specifically LDKT, is the best treatment for ESRD, certain racial minority groups continue to experience access barriers. While new allocation and eGFR estimation algorithms have improved access at the healthcare system level, access barriers persist for black and Hispanic patients. The process of addressing disparities in transplantation begins with the definition of disparities, including the recognition of socioeconomic limitations, linguistic barriers, and racial inequities. With improved understanding, physicians can work to dispel cultural barriers that proliferate misinformation regarding transplantation and propagate knowledge of ways to offset financial disincentives to living donation to improve outcomes for all.
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The recent decision to remove race-based calculations of kidney function for candidates on the national waitlist approved by the OPTN Board has set the tone towards a more equitable assessment of prospective transplant and donor candidates (1). The change will take effect by the 27th of July in the USA and will allow hospitals to use only race neutral equations (without the black race coefficient) (2). This policy change alone will not likely address all the existing disparities in kidney transplantation (3, 4), but a reappraisal of the elimination of race from eGFR calculations is needed in view of its potential impact on living donor kidney transplantation (LDKT), the best treatment option for patients affected by end stage renal disease (ESRD), both from the donor’s and the recipient’s perspective.
In greater detail, there remains a disparity in providing equitable access to racial minorities (5), especially in areas where social-related status often limits access to care, as in the USA, where private insurance affects to the likelihood of treatment exposure and transplant referral: a recent analysis showed in fact that African American candidates have a lower incidence of LDKT than candidates of other races, regardless of primary payer (6). Furthermore, in Low- and Middle-Income countries, where deceased organ donation programs are not well-established, LDKT is the only curative treatment alternative to dialysis or death (7).
Evidence is lacking regarding ethnicity and organ donation in Europe. In fact, data collection is not generally undertaken and standardized, based mainly on self-identification or recorded country of birth. Furthermore, the discrepancy between national methodologies limits access to data for various minority groups, which in turn renders not only national, but also gathered European data collection less reliable than and less comparable to what happens in the USA (6). Additionally, in many countries, “race” data are simply not collected, primarily because it is felt that it could amount to racial discrimination; the flipside is that since the data are not there, it is not possible to fully assess the extent of racial discrimination in many ways.
In the UK, non-white ethnic minorities, comprise 11% of the population, 7% of organ donors, 35% of people awaiting a kidney transplant and 21% of people who died on the waiting list (7). In other European countries, the situation is similar to or worse than that described in the UK, and in Norway, one of the countries with the highest LDKT rates, living organ donation appears to be rare amongst migrant and ethnic minority groups, who then rely upon organs from deceased donors (8), with mitigation for the disparity in access to kidney care between ethnic groups being advocated worldwide (9).
Demographic characteristics of donors (10), recipients (11), and the interaction between these two (12), are increasingly considered in the establishment of research protocols and healthcare policies. To achieve better outcomes, and in consideration of the known discrepancy in life expectancy and morbidity between different ethnicities, it is therefore of utmost importance to consider comprehensively the interrelation between donor and recipient races on the respective health outcomes, to provide equitable access to individuals of different socio-racial backgrounds, yet without a further exacerbation of the already existing inequalities.
Race is a variable often considered in eGFR calculations, with the potentiality to overestimate renal function in Black patients, causing about 16% misclassification of kidney disease stage (2), and thus exacerbating health inequalities by the miscalculation of kidney function in minority groups. The equations most in use today include serum creatinine, age, sex, and race, and adjust the final calculation based on a presumed higher muscle mass in Black individuals; this applies specifically for the commonest methods in use among adults, namely the Modification of Diet in Renal Disease (MDRD) and the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) (13). Yet, there are additional social determinants of health in relation to income, education and general lifestyle conditions that could significantly affect the final eGFR calculation. Furthermore, most of the eGFR equations were originally developed considering a relatively small sample size and with limited demographic characteristics (i.e., White men), therefore their transferability to other backgrounds could be argued in view of the lack of inclusion of other specific demographic characteristics for the calculation of the equation itself and for its original validation, in contradiction with the principles of diversity and inclusion.
As a result of health inequality, Black and Asian minority people in need of a kidney transplant wait for longer in comparison to their Caucasian counterparts (14). This has also been proven for Hispanic ethnicity and female gender (15), where lack of formal education and minority race are negatively associated with referral to a transplant center (14). The extended time on the waiting-list unfortunately often leads to a deterioration of the general health conditions to a grade at which the underlying comorbidities of these candidates cause their ineligibility to undergo kidney transplantation, mostly because of the limited organ donor pool, with the sad result of death for many.
To possibly meet the organ donor offer, LDKT not only represents the best opportunity of success in terms of definitive renal replacement therapy, but it also allows pre-emptive treatment of kidney failure. Since LDKT is unfortunately a precious resource not available for everyone, educational campaigns aiming to expand living organ donation should target these minority backgrounds, and content related to risks for the altruistic act of donation by Black and Asian candidates should cover topics related to the effects of donor and recipient races on the respective health outcomes.
What is then the available evidence on the effect of race on living kidney donors, and the impact on recipients’ outcomes? As previously stated, data on post-donation eGFR might be affected by the formulas used in the calculation, so they remain heterogenous and inconclusive, therefore a more accurate analysis could focus on the percentage change in eGFR or slope eGFR in longitudinal observations (11) or in a comprehensive assessment evaluating biological data, socioeconomic status, and eventual complementary data affecting the health-related status of an individual.
In greater detail, we previously demonstrated that race, per se, should not be a barrier to increase the living donor kidney pool: on average, 88% of the entire living donor pool of this international cohort are Caucasian, but with the help of the previous mentioned educational campaigns, up to 40% of Black and Asian minorities have proven to be a realistic target to contribute to the living organ donor pool (16).
If we look at the incidence of proteinuria, another important parameter to assess the parenchymal damage secondary to the compensation hyperfiltration of the remnant kidney, there seems to be no difference among Africans or Caucasians (8) 1-year post-donation, thus confirming that living donation is an option for all the races to increase chances and access to transplantation.
Besides, there is no difference in incidence of ESRD between the Caucasian and Asian or Hispanic/Latin ethnic backgrounds (8), thus providing further support to the hypothesis that in addition to just genetic conditions, there are factors such as socioeconomic deprivation and racial discrimination to be considered for the long-term outcomes.
To this regard, an analysis from the OPTN/UNOS database found significantly higher rates of ESRD in African donors compared to Caucasians: Lentine et al., adjusted HR 2.32 (1.48–3.62) p < 0.001 (17). There has also been higher incidence of ESRD reported in both Caucasian and African donors, in comparison to their healthy counterparts in the general population (10); however, more than three times higher ESRD rates in the general population are registered in African adults, 8%, compared to Caucasians, 2%–3% respectively, leading ultimately to a further disadvantage of African donors and creating a vicious cycle. Therefore, it is compelling to protect those who come forward for a generous act of self-giving, without additional harm secondary to a racial demographic.
Finally, if we look at what happens to Black kidney transplant recipients, in a recent meta-analysis we demonstrated no significant difference between the 1-year mortality in comparison to Caucasians (11), as well as with regards to the data on acute rejection, concluding that recipient’s race is not related to patient and graft survivals (11).
In conclusion, Black deceased donors are more likely to experience CKD compared to Caucasians, mainly in view of the trends present in the general population.
This should not be considered a barrier to the expansion of the living donor pool and the possibility to offer LDKT to candidates of Black and Asian minorities should instead be concrete and actively incentivized.
The new proposed OPTN/UNOS race-neutral eGFR calculations (13) might be considered sufficiently accurate for clinical practice in many circumstances but may lead to systematic differences in accuracy of eGFR between race groups, with implications for individual patients and public health. There have also been some concerns that the elimination of the black coefficient would decrease the eGFR and reduce the eligibility of potential black living donors, although this concern is not valid because most if not all centers do not use eGFR in the workup for living donors (4), but more reliable tests or 24 h urine clearance.
We believe that future studies need to focus on how to overcome this barrier in consideration of the current organ donor shortage, to minimize the effect of race in kidney function and provide equitable access to individuals of different socio-racial backgrounds. We also strongly support the omission of adjustment for ethnicity in the eGFR formulas, in agreement with current research looking at new endogenous filtration markers and interventions to eliminate racial and ethnic disparities, supporting consideration in health outcome differences due to health inequalities rather than race.
Transplant and Nephrology Societies should favor this new policy change to intervene on the long overdue negative impact of race on eGFR, with the aim to reduce delayed referrals for transplant and delays in qualifying for waiting time and for donor’s eligibility. Equity in health means “equal opportunity” (18) and thus patients should all start from equal assessment to be offered equal treatment options.
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Despite improved patient and clinical outcomes, living donor kidney transplantation is underutilized in the United Kingdom, particularly among minority ethnic groups, compared to deceased donor kidney transplantation. This may in part be due to the way in which kidney services present information about treatment options. With a focus on ethnicity, semi structured interviews captured the views of 19 kidney healthcare professionals from two renal centres in West Yorkshire, about the decisional needs and context within which people with advanced kidney disease make transplant decisions. Data were analysed using thematic analysis. Themes were categorized into three groups: 1) Kidney healthcare professionals: language, cultural awareness, trusted personnel, and staff diversity, 2) Patient information resources: timing and setting of education and suitability of patient-facing information and, 3) People with advanced kidney disease: knowledge, risk perception, and cultural/religious beliefs. To our knowledge, this is the first study in the United Kingdom to investigate in depth, healthcare professionals’ views on living donor kidney transplantation decision making. Six recommendations for service improvement/delivery to support decision making around living donor kidney transplantation among minority ethnic groups are described.
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INTRODUCTION
Living donor kidney transplantation (LDKT) has superior patient and clinical outcomes for people with advanced kidney disease (AKD), including better quality of life, survival, graft success compared to deceased donor transplantation, and is more cost effective than dialysis [1, 2]. Despite this, few people with kidney disease receive a live donor transplant compared to other renal replacement options; [3], and ethnic and socio-demographic differences in the uptake of LDKT are reported; [4]. AKD is up to five times more common among minority ethnic groups due to a higher prevalence of long term conditions such as diabetes mellitus and hypertension [5, 6]. In the United Kingdom (UK), 27% of people on renal replacement therapy (RRT) are from minority ethnic groups [6]. More than half of transplant centres in the UK have >20% of their waiting list from people from ethnic minority groups with a third of these centres with >20% people from South Asian heritage [6, 9]. Yet the ethnic diversity of living kidney donors in United Kingdom (UK) has remained the same between 2006 and 2017 [7]. South Asians, the second largest ethnic group in the UK [8], receive only 17% of live donor kidney transplants compared to 33% for White and 11% for Black ethnic groups [9]. The disproportionately low number of organ donors from these groups results in longer waiting times for a deceased donor, and worse outcomes because of longer periods of dependence on dialysis treatments [10, 11].
National frameworks recommend timely preparation of people with AKD for renal replacement therapy (RRT), options including LDKT. This includes offering balanced, accurate information about all forms of RRT and how they may impact on people’s lives [12]. However, these guidelines do not address how variations in practice might impact on treatment uptake rates (by ethnicity), nor do they identify which interventions are most effective in helping to prepare people to make treatment decisions [13–15]. Several challenges exist for kidney services providing decision support as outlined below:
1) People making decisions about LDKT are presented with multiple treatment decisions often considered simultaneously, i.e., dialysis modality decisions, alongside decisions about deceased donor and living kidney donor transplantation. Each treatment has multiple different options, attributes, and consequences [16, 17]. Some patient information and patient decision aids present these treatment options equally, despite LDKT having optimal patient and clinical outcomes and the potential to forgo the need of dialysis with pre-emptive transplantation [18]. It is unknown how transplantation options should be described in patient information to accurately reflect how services present these to individuals with AKD [13]. Significant systemic changes and new ways of thinking are required to increase the uptake LDKT and furthermore to achieve it prior to the need for dialysis treatments [19].
2) Patient leaflets are most used to support face to face discussions within consultations. Quality assessments of this information suggests that it is presented in a way that is difficult to understand, does not signpost to cultural/religious relevant information and focusses more on preparation for surgery and treatment and/or service information that is not relevant to decision making [20–22].
3) People with AKD seeking LDKT take an active role in seeking and approaching potential donors. To do so, they must have knowledge about the transplantation process. This may be particularly challenging for people from ethnic minorities, as health literacy rates, i.e., people’s ability to read, understand and act upon health information, are often low [23, 24]. This may in part explain why some people prefer to adopt a “watch and wait” approach in the hope of being called up for a deceased kidney donor transplantation [25, 26]. Designing interventions to support people with low health literacy may improve people’s understanding and decision making [27].
To date, decision support interventions for people making LDKT decisions have been developed in non-UK settings and address various aspects of the decision making process, including interventions targeting recipient [28–30] or donor education [31, 32], decision coaching [33], and decision aids for healthcare providers [34]. In the UK, whilst various groups have started to explore decisional needs for LDKT, these studies have lacked diversity in terms of ethnicity and inclusion of non-English language speakers [35, 36]. Our team are undertaking research studies to develop an understanding of the decision needs for LDKT decision making in a diverse population including non-English speakers and minority ethnic groups, particularly South Asians [37]. This exploratory research aims to understand the decisional needs of people from minority ethnic groups in relation to LDKT from the perspective of kidney healthcare professionals (HCPs). This will increase our understanding about the type(s) of interventions that can enhance LDKT decision making.
METHODS AND MATERIALS
Design
This study employs a qualitative methodology using semi-structured interviews with kidney HCPs. Research governance approvals via the Health Research Authority and NHS Research Ethics committee were granted in June 2020 (Reference: 21/NW/0095).
Setting
The study was conducted at Leeds and Bradford renal units in West Yorkshire, UK. The Leeds Renal Unit is the regional transplanting centre and oversees the care of 1,200 kidney transplant recipients and 450 living donors, with around 200 transplants performed annually. The Bradford Renal Unit is a transplant referral centre and provides care for 430 kidney transplant recipients and approximately 50 living donors. There are 150 patients active on the national transplant waiting list for Leeds and Bradford centres, combined. Around 40% and 18% of people with AKD on RRT in Bradford and Leeds respectively are from minority ethnic groups [3].
Sample
Non-probability sampling was employed [38]. Participants were eligible to take part if they met the following inclusion criteria: Kidney HCPs directly involved in assisting people with AKD in making LDKT decisions. The following groups were not eligible to participate: Kidney HCP with no direct involvement in transplantation, those who support living-donors or paediatric patients and colleagues (authors) directly involved in conduct of this research.
Recruitment
Eligible participants were contacted via NHS email. Figure 1 describes the recruitment process in the study centres.
[image: Figure 1]FIGURE 1 | Consort diagram of recruitment process of participants.
Study Materials
An interview guide was developed using published literature on people decision making about LDKT and guided by the expertise of the research team and relevant stakeholders from each renal centre. The interview guide contained three parts: 1) Introduction: Briefing, demographics and describing clinical context 2) Exploration of views: HCP perspectives on patient’s decisional needs and patient information resources supporting LDKT decision making 3) close: opportunity to add any additional comments. For further information see Supplementary Material.
Data Collection
Semi-structured interviews were conducted virtually via Microsoft Teams (version 4.2.4.0) by researcher (AA) and took an average of 41 min (range 27–63 min). Participants were given the opportunity to ask questions about the study and provided their written consent to take part, before the interview. Data were transcribed using Otter software (Otter.ai, Indigo, 2.2.22/26 June 2020). Interviews were conducted until saturation of themes [39].
Data Analysis
Interviews were analysed using thematic analysis [40]. NVivo software (QSR International, release 1.7.1) was used to manage the data.
RESULTS
The characteristics of the participants (P) are described in Table 1.
TABLE 1 | Sample participant characteristics.
[image: Table 1]Themes are categorised under three broad headings: a) Kidney HCPs, b) patient information resources c) people with AKD.
Kidney HCPs
Language Barriers
HCPs believed that communication with non-English speaking patients could be difficult.
“We have language deficits; I think that's a massive issue. Clearly, we have a major second language probably Urdu /Hindi variant” P 3, F, Transplant co-ordinator
In these instances, hospital interpreters and family members were used to support discussions, and HCPs preferred hospital interpreters because of their familiarity with medical terminology. However, hospital interpreters were also felt to be time consuming, and less likely to provide accurate and complete translations.
“I think it's difficult to get information across, however good the translator is, and when some time is spent in translation, it means that maybe you haven't got the time to focus on those other important things, like live donation” P 11, M, Transplant surgeon
Cultural Awareness, Trusted Personnel and Staff Diversity
HCP highlighted several ways in which services could improve the delivery of information to people from ethnic minority groups who are making LDKT decisions. These included, improving the ethnic diversity of front-line staff, trusted personnel to improve communication, engagement with the kidney services and overcoming cultural barriers in LDKT decision making.
“I'd be very honest to say that all the transplant coordinators are from white ethnicity. Having someone from same community who has a real understanding of the issues that affect donation in that community, would be useful” P 6, M, Consultant nephrologist
“Let's put the effort in, before we approach patients, to get them to engage we need to know how living donation sits within their culture” P, 14, Female, Specialist nurse
A lack of trust was thought to relate to peoples’ prior experiences with health services, as well as more generalised concerns about how people of different ethnic groups are treated by the NHS. Furthermore, participants highlighted the need for training about gender-related cultural issues, and different religious viewpoints. One participant cited the importance of their cultural improvement officer for enhancing rapport and patient engagement.
“There may be some sort of distrust if they've kind of not grown up necessarily in this country. And I think it's very important when we meet with those patients to address some of those issues, or find out why people aren't coming forward” P 1, F, Transplant co-ordinator
“I think there are worries, you know, certainly at the moment, in terms of how people with different ethnicities that are treated in different areas of the NHS, you must know about the high maternity deaths among Black ethnic groups” P 4, F, Transplant co-ordinator
Patient Information Resources
Timing of Education
HCPs suggested that information and education designed to prepare people for making decisions about renal replacement therapies should be provided at an earlier stage of the kidney disease pathway. They recognised that people with AKD are often asked to consider different treatment options, e.g., dialysis and transplantation at the same time, and that it would be beneficial to have more time to consider the options.
“When they are in low clearance clinic, they are already symptomatic, you are asking them what option do you want? dialysis? what sort of dialysis? Ok let me tell you about transplant. But you need to make a decision about dialysis as well. You need access. Do you have a live donor? too much and need to be spaced” P 2, F, Consultant nephrologist
Setting of Education
HCPs saw value in providing group education sessions to help people make treatment decisions and dispel misconceptions about transplantation, rather than in one-to-one consultations with nephrologists and transplant co-ordinators. They proposed a variety of settings such as the renal unit, primary care and community and faith-based community settings.
“I have attended community events where we talked about and promoted transplantation and donation, people feel more comfortable sometimes [to go] somewhere [where] they are used to [going] and [engaging] in different discussions” P 1, F, Transplant co-ordinator
Suitability of Patient Facing Information
HCP use information leaflets to supplement their discussions with patients. They valued these resources’ ability to provide people with AKD with basic treatment information. However, they believed that this generic information might not be appropriate for non-English speakers and those with lower levels of health literacy. Apart from one booklet in Urdu, HCPs reported that the current written resources are all in English. It was suggested that resources should be translated into regional languages, particularly for people from South Asia, as this ethnicity makes up a significant proportion of their local population.
“I think in somewhere like [Study centre 2] where there's a large Asian population, it will be a great help for this literature and booklets to be available in the local language, predominantly local language” P 15, M, Consultant nephrologist
Additionally, HCPs had concerns about the readability of the patient facing materials they use to supplement their LDKT discussions.
“Potentially, some patients may find them difficult to understand, their language sometimes can be a little bit complex for some people, they need to be simplified to suit more people” P 19, F, transplant co-ordinator
HCPs felt that patient-facing materials should include clarification of common misconceptions about the transplantation process, and information related to different cultures and religions in relation to transplantation.
“We are all concerned about live donation in South Asians and Muslims, but those books don’t really [talk] about live donation in Islam. Or how helping someone else sits with that culture” P 14, F, Specialist nurse
“Sometimes little things can make big difference, for example displaying a cartoon picture of a Sikh person with a turban can make people more trusting and willing to know more about treatments like this” P, 14, Female, Specialist nurse.
Furthermore, HCPs thought that it was valuable for people with AKD to talk to other people in a similar situation to share their experiences
“Sometimes people find it easier if they see the story of someone who had the same journey” P 4, F, Transplant co-ordinator
People With Advanced Kidney Disease
Knowledge About LDKT
HCPs believed that people with AKD do not have enough knowledge about the advantages and disadvantages of LDKT, alternative treatment options, the transplantation process, donor-work up and donation suitability, to make an informed decision. They believed that knowledge gaps are more prevalent among people with low levels of health literacy particularly those with low education, low socioeconomic status and the non-English speakers.
“You know, we have many of the non-English speaking patients around this region, also some have low education and bad social circumstances. They are low in literacy, they may not have the required knowledge, they even sometimes have wrong knowledge about live donation” P 3, F, Transplant co-ordinator
Risk Perception
Healthcare professionals felt that this lack of knowledge about transplantation could lead to concerns about the short- and long-term consequences of transplantation, the physical risk of an operation and the financial implications of donation.
“Because of what they have been through with kidney disease, some people have genuine concerns about how someone could have a healthy life with one kidney, those are the ones who won’t ask their family even if that means they stay on dialysis forever if they don’t get a kidney from the list” P 7, M, Consultant nephrologist
“They do often worry and ask how long till their donors are able to work? What about their job, etc. And specially when it's a donor coming from abroad, they worry about airfare and loss of earnings” P 12, M, Consultant nephrologist
Cultural and Religious Beliefs
Healthcare professionals identified instances where they felt that cultural and religious beliefs impacted on decision making. For example, Muslims were thought to require greater clarification about their religion stance on donation.
“Islam in the Great Britain is not a homogenous entity. So, communities are very dependent on what their own Imam thinks. Certainly, some Imams don't take the same lead as the Muslim Council of Great Britain. So, I suppose there are a lot of different perceptions about living donation” P 6, M, Consultant nephrologist
Healthcare professionals also suggested that in their experience, people from ethnic minorities were less likely to trust the health service, and people from South Asia were more private and less willing to discuss their health and had concerns about others perception of a woman’s suitability for marriage after donation.
“So sometimes we have kind of media campaigns, Our South Asian patients will not consider this, obviously, not a lot of people like that, but they like to keep more private” P 4, F, Transplant co-ordinator
“It tends to be older women from the Asian community who end up donating, they worry if a young girl donated a kidney, she's somehow seen as less suitable when it comes to marriage” P 15, M, Consultant nephrologist
DISCUSSION
This study identifies themes that HCPs believed were important in supporting people to make decisions about LDKT. Some of the themes pertain to the individual characteristics of people with AKD, such as knowledge, religion, and culture, whereas others, such as the way in which education about LDKT is delivered (including timing and setting), are linked to the range and availability of resources that may assist them in making transplant decisions. While some themes are thought to be shared by all ethnic groups, others such as knowledge gaps were thought to be more prevalent among non-English speakers and those with lower socioeconomic status. The multitude of these attributes within minority ethnic groups add another layer of complexity when considering tailored interventions to improve LDKT uptake [60]. Understanding how to support people with AKD who need to make treatment decisions requires an appreciation of the different goals, values, knowledge, skills and motivation of the key stakeholders who support the decision making process, including families/carers and HCPs [41, 42]. There are few qualitative studies assessing the perspective of HCPs each with a difference focus, including African American populations patient level [43], communication barriers [44], and interventions to improve access to LDKT using existing models [45] (Table 2). To our knowledge, we have conducted the first UK based study that explores the views of HCPs about the decisional needs of minority ethnic groups around LDKT, with a view to developing a culturally sensitive decision support intervention.
TABLE 2 | Summary of qualitative studies exploring HCPs’ perspective and LDKT.
[image: Table 2]Consistent with other studies, we found that religious and cultural beliefs and trust are consistently reported as major barriers to people pursuing LDKT, particularly in minority ethnic groups [46, 47, 61]. Information should signpost to religious and cultural information relevant to transplantation that is available in patient-facing resources [20] and within community outreach and informal promotions. The latter associates with a higher number of people pursuing LDKT [44]. In the UK, community- and faith-based platforms have been used to address cultural and religious barriers to LDKT [48]. These outreach interventions have increased awareness and interest in LDKT however there has been only a limited effect on uptake rates [49].
Furthermore, our study participants highlighted the need for diversity training to improve cultural and religious awareness of factors that might impact on people’s willingness to pursue transplantation. Similar conclusions were made in a Dutch study that examined HCPs engagement with culturally diverse populations [61]. Providing regular training should improve skills and confidence over time, rather than reinforce stereotypes and leave staff feeling overcautious and uncertain and in their ability to communicate with people from ethnic minorities [50, 51]. A regular programme of staff training also is important to maintain quality of education [62]. Moreover, as recommended in the National Health Service (NHS) people plan [53], employing ethnically diverse front-line staff who are more representative of the local population can support people with AKD by improving engagement and trust in medical services [52].
Written patient information is commonly used by HCPs to supplement discussions and support shared decision-making [20]. There is considerable variation in its quality [20, 21] and HCPs in our study expressed the view that this information is not suitable for non-English speakers and people with low health literacy, who are often from minority ethnic groups [21]. Signposting people to resources produced in alternative and multi-lingual formats, use of interpreters or bilingual staff may address these language and health literacy needs [54, 61]. Such tailored resources (culturally sensitive written information and videos) have only recently been developed by community organisations working with patient groups and HCPs, including the sharing of experiences of other people with AKD who have previously made a decision about LDKT into educational sessions. The need to implement the use of these resources was advocated by participants in this study. This has already been recognised nationally with inclusion of resources in the NHS Blood and Transplant “Transplant TV” series [55], the National Black, Asian and minority ethnic (BAME) Transplant Alliance initiative [63], and other projects that support LDKT decision making [56, 57]. Recent guidance on the inclusion of narratives in patient decision aids interventions, suggest that whilst they may be beneficial to help people understand others experiences of the process with which a decision was made, they may also bias people’s decision making [58].
The timing and setting of patient education about LDKT is another important aspect of decision making. There is a wide variation in practice between renal units within the UK, with many large non-transplanting centres undertaking the work-up and evaluation of potential living kidney donors locally rather than referring them to the transplanting centre. Delays at various stages of the living donor pathway contribute to lower LDKT rates in non-transplanting renal centres, and the presence of Living Donor Coordinators (LDCs) in these centres would facilitate more timely decision making. National Health Service Blood and Transplant (NHSBT) and the UK Living Kidney Donor Network have developed a LDC workforce calculator to support the commissioning of LDCs [63] but implementation remains a challenge. In addition, a NHSBT-led UK transplant workforce survey of staff in transplanting and non-transplanting UK centres is in progress and this may help to identify unwarranted variation in staffing resource between centres.
This study recruited a range of kidney health professionals working within two large inner city kidney units; however, the findings may be limited in their generalisability to other UK kidney units as the diversity of these units may represent a proportion of the population with different needs to that as a whole. It is promising however that a national workshop involving multi-centre HCPs at the 2022 UK Living Kidney Donor Network meeting identified the same top three resource-related barriers to LDKT (cultural issues, language, and health literacy) [59].
Based on the study findings we recommend the following measures to improve LDKT decision making for people from diverse ethnic groups in units where minority ethnic groups represent >20% of the deceased donor waiting list:
1. Review current patient information resources to ensure their suitability for people particularly with low health literacy and non-English speakers, including signposting to culturally tailored information involving those communities that are most disadvantaged [20, 55, 63].
2. Explore ways in which the experience of other people with AKD can be used in educational events and platforms [55–57] to improve understanding and health literacy without biasing people’s decision making [58].
3. Appoint living donor co-ordinators in transplant referral centres as per national guidance and supported by the NHSBT LDC workforce calculator [63]. This will facilitate a dedicated and proactive LDC role within all renal centres and therefore reduce unwarranted variation in practice.
4. Enhance the ethnic diversity of the frontline staff such as transplant coordinators by affirmative recruitment, for better engagement of ethnic minority groups with kidney services and to improve the quality of decision support.
5. Develop and maintain a regular programme of diversity and cultural awareness staff training that addresses all of the issues pertinent to transplantation and organ donation.
6. Further research and review of the current evidence base to develop tailored decision support interventions that adequately support people from ethnic minority groups.
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Organ donation continues to be low among ethnic minorities in the United Kingdom (UK), especially within the South Asian community, with a disproportionate number of patients of South Asian ethnicity awaiting organ transplants. In 2020/21, Minority Ethnic (ME) patients comprised almost a third of the national transplant waiting list, highlighting the continued imbalance between the need for transplants in South Asian communities and the availability of suitable organs. Median waiting times for transplants show that, generally, white patients wait less time than ME patients; Only 39.5% of ME families consented to proceed with deceased organ donation when approached compared to 69% of white families. How to increase awareness among the South Asian community on the scarcity of organ donors continues to be a growing challenge facing the healthcare system in the UK and globally. This article reflects on the education strategy implemented using the Health Belief Model. It provides a detailed framework with which to consider the rationale that led to a specific behaviour, in this case organ donation among the three major ethnicities (i.e., Indian, Pakistani, Bangladeshi) within the South Asian community as part of a single study.
[image: Graphical Abstract]Keywords: education, knowledge, South Asian, organ donation and transplantation, health belief model framework
INTRODUCTION
Organ donation continues to be low among ethnic minorities in the United Kingdom (UK), especially within the South Asian (representing individuals from India, Pakistan, and Bangladesh) community, with a disproportionate number of South Asian patients waiting for transplants, because suitable matches are more often found between individuals of the same ethnic group [1, 2]. Minority Ethnic (ME) patients represent almost a third of those waiting for a lifesaving organ transplant [2]. Median waiting times to transplant in the UK show that, generally white patients wait less time than ME patients. For kidney transplants, ME patients wait almost a year longer than white patients (median waits are 824 days for black, 682 days for Asian, 678 days for other ME and 527 days for white people). Donors of Asian ethnicity (2020/21) represented only 3% of deceased kidney donors and comprised 16% of recipients of deceased donor’s kidney transplants, however, make up 19% of the transplant waiting list in the United Kingdom (Figure 1). During the same period only 39.5% of ME families agreed to consent to proceed with deceased organ donation when approached compared to 69% of white families. Reasons reported for declining consent to donation by ME families includes difficulties because organ donation was not something discussed with their deceased relative and concerns regarding alignment of organ donation with their religious beliefs [2].
[image: Figure 1]FIGURE 1 | UK BAME potential organ donor population (April 2020–March 2021) Source: [2].
Even though National Health Service Blood and Transplant (NHSBT) and Department of Health (DH) identified the scarcity of South Asian donors two decades ago, it was only relatively recently that a sustained education campaign to address this was deployed [3]. The Community Investment Scheme (CIS) was funded nationally and led by the community itself at a local level in the last 4 years. There remains limited evidence through research studies on what campaigns or interventions work within the South Asian communities, why, and how [4].
This paper supports the notion of a whole community approach and provides a framework for culturally sensitive education using the Health Belief Model (HBM) [5], alongside identifying key South Asian community influencers to improve the equity and diversity of ME organ donation.
Patients and Methods
The original two phased study [6] focused on South Asian communities in the North-West of England, in the United Kingdom. In phase one, a questionnaire survey of over 900 South Asian individuals identified key barriers including religious and health beliefs that influenced individual and family decisions towards organ donation among the three major South Asian ethnicities (Indian, Pakistani, Bangladeshi) [7].
During phase two, which was the focus of this paper, a culturally sensitive education programme was developed using the HBM to frame key messages targeting misinformation and religious misunderstanding identified during the phase one survey. The HBM is a psychological model to explain and predict health behaviours by focusing on the attitudes and beliefs of individuals. It has been applied widely in different health contexts [5]. The model focuses on the cost and benefit, which the individual perceives to be inherent in the specified organ donor behaviour. More importantly it evaluates how susceptible an individual may feel from the organ donation behaviour, the benefits from being a donor, the barriers stopping them donating an organ or any internal or external cues that influence them to be a potential organ donor [5, 6].
Core Educational Content Included

• Perceived severity and susceptibility—plight of South Asian community, threat/prevalence of Chronic Kidney Disease (CKD), scarcity of organs, transplant waiting time, improved match within same ethnicity
• Perceived barriers—religious clarification that donation is acceptable, myths around organ donation process including: respect in handling the donor body, burial rituals, disfigurement
• Perceived benefits—helping South Asian people, gift of life, way of serving God, real stories
Organ donation and transplant education information was delivered by the South Asian educators, at over 289 community events, over 24 months which included: 127 Religious events (23 Muslim, 24 Hindu, 8 Sikh, 12 Jain, 1 Nepal, 56 Christian, and 3 multi-faith), 134 social community events, 24 health outreach events, and four university events targeting students and staff. Perceived severity and susceptibility awareness was raised through “real life” South Asian patient stories, sharing the experiences/struggles of those individuals with CKD and the positive experience of post-transplant patients, through social and digital media to influence the perceptions and opinions of the South Asian families and the community towards organ donation. Different education strategies were applied to the different meetings to engage first community influencers/leaders, then individuals and the wider community.
RESULTS
Official NHSBT figures indicated that South Asian registered donors increased by 37.5% in just 24 months in the North-West region from 3,374 to 4,638 during the unique educational HBM programme (Figure 2). In reality the sign up of South Asian organ donors totalled 2,874 people across the different peer education sessions. Delays and issues with coding organ donor forms to track registrants to the project resulted in a loss of 522 coded forms identified after data reconciliation, and a failure to track the first 1,088 South Asian organ donor registrants for the first 6 months of the project.
[image: Figure 2]FIGURE 2 | National Organ Donor Registry Ethnicity Data from UK Northwest during the study period. Source: [6].
The annual number of Asian deceased donor organs donated throughout the North-West ITU sites was low prior to the project but was observed to increase over the study period. In 2011–2012 eight Asian families were approached for organ donation without consent from any family. Eleven families were approached in 2012–2013, and one family provided consent. After intensive community and family education in 2013/2014, eight potential Asian donor families were approached, and three families consented to organ donation. This reinforced the need to continue to educate families, particularly if they were not themselves registered organ donors.
The findings demonstrated that using an HBM targeted education programme directly increased South Asian organ donor registrations. It highlighted the fact that increasing the individual or collective understanding that South Asians as a community were susceptible to kidney disease, that organ donation does not impede religious beliefs, and changing people’s health beliefs confer benefit for the community through organ donation was a successful educational strategy. What was important to note was that many individuals within the ME group claimed to have “never heard these targeted messages before” which suggested that targeting perceptions in susceptibility and the severity of the illness, and prevalence, such as “this could happen to you” education was effective to foster community attention (Table 2). These key elements (Box 1 and Table 1) within the HBM education programme influenced organ donor registrations. To address sensitive health issues, educators need an awareness of cultural differences and how these differences affect their health. Understanding needs of culturally directed health education by South Asian peers increased the number of registered donors over a short period of time. A pre-meeting with respected gate keepers (religious and community leaders) across different communities gained their trust and support for the education programme, increased access to the community, encouraged listening, and fostered community attention (Table 1, examples of key learning). South Asian individuals with a lived experience story within the community reinforced the accuracy of the information delivered and for some, directly influenced a change in health beliefs. Face to face education sessions were more successful in encouraging individuals to sign up to the organ donor register, demonstrating the importance of trust in the person delivering the message.
TABLE 1 | Key influencers and education strategies using HBM.
[image: Table 1]HBM EDUCATION INCREASED ORGAN DONORS AND IMPROVED EQUITY—DISCUSSION
Fundamental to the HBM is that a person’s belief of a personal threat combined with their belief in the effectiveness of the proposed behaviour predicts the likelihood of that behaviour [5]. Health beliefs are affected by numerous factors when applied to the topic of organ donation; this included underlying knowledge, attitudes, religion, ethnicity, community influences, misconceptions, mistrust, and misinterpretation. People are rational in their thoughts and actions and take the best health supporting action if they feel that it is possible to address a negative health issue, believing in taking the proposed action to expect a positive result [5, 8]. Six key concepts serve as the foundation for the HBM: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy [5]. These concepts are discussed below in turn with specific reference to the South Asian community’s collective perceptions and individual behaviour; being an organ donor, consenting to organ donation, or potentially needing an organ.
Box 1 Perceived severity and susceptibility—Community education key messages
• In the United Kingdom, three people die every day waiting for an organ (more than 1,000 per year)
• Nearly 5,000 people die each year in circumstances where their organs could be donated, and less than 1,500 go on to donate
• Better match and outcome if the donor and recipient are from the same ethnicity
• South Asians are more prone to develop CKD
• Blood group and tissue type match
• More than 10,000 patients on the waiting list in total and 17% are South Asians
Perceived Susceptibility
Perceived susceptibility is the assessment of the likelihood of an individual (or the collective community) developing a specific condition [5]. South Asians living in the UK are three to four times more likely to need a kidney transplant compared to the white population, reflecting higher inherent rates of diabetes and hypertension, both of which are major causes of CKD [9]. There are a disproportionately high number of Asian patients on the kidney transplant waiting list. The most successful matched donors come from the same ethnic community [1]. However, donors from the South Asian community were not forthcoming, coupled with a lack of knowledge and awareness of the needs of the South Asian community [1, 3]. This crucial information was employed within the education model to really expose and increase a person’s knowledge of their individual and community perceived susceptibility.
Within this study we found that, when there was improved understanding of the perceived susceptibility of developing CKD themselves, or in a family member, there was recognition of the positive outcome of organ donation, which directly influenced organ donor registrations among the South Asian community. Many individuals registering as organ donors expressed the view that this was the first time they had heard this message, despite countless campaigns over the last two decades [6]. Indeed, feedback from some participants indicated that as a result of knowing that their organs when donated would more than likely allocated to someone of the same ethnicity, a “gift of life” motivated their behaviour to donate or influenced their decision to consent to their family members organs being donated. The South Asian community had strong bonds of the specific community related benefits in organ donation, which were taken on board. Awareness and motivation were important aspects of the education model to promote the organ donation message among the South Asian community [10].
Perceived Severity
Perceived severity was defined as how severely a person (or collective community) may be affected if they were to suffer the condition [5]. Like susceptibility, the severity of the condition and the impact on individuals in that community was evident in the lack of organs being donated, and the increased time of an ethnic South Asian’s wait for a kidney transplant [11]. Severity is increased through the difficulty in blood groups and tissue type matching, to offer the best possible kidney match [2]. Ultimately, the gold standard treatment option of transplantation is significantly reduced due to the lack of donors from the same ethnicity group [12]. These facts once understood were shocking for some, especially for those with relatives with renal failure, and stimulated the motivation behind the behaviour change to register as an organ donor. For individuals and families unaffected by kidney disease, their perceived severity may remain low. However, to further stimulate perceived severity we co-opted the support of those (Table 1) who know that they themselves or someone they know may need a transplant at some point in time, further stimulating the collective organ donor registration.
Perceived Benefit
Perceived benefit is the belief in how effective the action taken will be in mitigating the problems of the condition [5]. In this case the perceived benefit of organ donation being: the increase in available South Asian donor’s will translate into opportunities for ME patients with organ failure to receive the optimum and gold standard treatment option of transplantation, and thereby improving their quality of life [12]. The perception of this benefit was reinforced by their religious or community leader (a key community influencer), who interpreted the positive benefit from the different spiritual and community perspectives. For example, benefit gained from a selfless act provides reward in the afterlife (Buddhism, Sikh, Hindu, and Islam); organ donation deemed a “gift of life” without any personal gain, an act satisfying divine perceptions. Individuals often join the organ donor register because they want to be a hero by saving or improving the lives of others [7, 13]. Impactful education transpired into promoting and explaining the notion that, by donating deceased organs, up to nine people could benefit following their death influenced some to take the decision to donate. Morgan et al. (2006) discussed the notion that using strong community bonding to educate on the subject of tissue type and matching organs within ME communities was more beneficial and successful, which motivated people to sign up as an organ donor to benefit their own community.
Perceived Barriers
Perceived barriers are the individual’s perceptions of the difficulties one would encounter in taking the proposed actions, including both physical and psychological barriers [5]. Barriers leading to the shortage of Asian organ donors joining the organ donor register included: medical mistrust, religious beliefs, mistrust in the healthcare system, lack of awareness, misinterpretation of faith, and lack of discussion by the health professionals [7]. A lack of motivation to register as an organ donor was influenced by uncertainty about the donation decision, a lack of knowledge about the process of organ donation, and a simple lack of knowledge about how and where to register [7, 14]. The HBM perceived barriers informed the education content. A comment from a participant suggested that “feeling blamed for not registering would not have been helpful,” rather the non judgemental delivery of the education enabled people to listen with a positive attitude and motivated some to join the register.
Cues to Action
Cues to action are the strategies or prompts that allow a person to feel that they are ready to take the prescribed action [5]. Research shows that various media such as newspapers [15], television dramas [16] and television news [17], can serve as prompts for individuals and strategies to activate willingness to be an organ donor. The Asian community needs to be informed and reminded of the transplant crisis it faces and their shared responsibility to contribute donated organs. A number of strategies or “Cues to actions” were used to stimulate increased organ donation registrants within the HBM education.
Increasing public awareness of the National organ donor register as a means to record preferences on this issue is clearly a worthwhile goal [18]. Educational programmes by primary healthcare professionals about organ donation and transplantation could directly influence the attitudes and knowledge of potential donors [19]. A local research study identified that the South Asian community would trust their General Practitioner (GP) asking them to donate, and this would positively influence their decision [20].
Targeting minority ethnic press and media was an effective way to deliver information to people in this study (Table 1); Modern media shapes not only what people think about but also how they think about issues [21]. Culturally directed health education (by South Asian educators) increased the number of registered donors over a short time [20]. Similarly, peer education within ME groups has been shown to be effective, particularly concerning disease prevention [22].
In the UK in the last 5 years (data from 1 April 2017–31 March 2022), despite opt-out implementation, around 60% of ethnic minority eligible donors’ consent/authorisation was declined by their families, to proceed with organ donation [2]. A lack of discussion by healthcare professionals with families of the potential donor has been suggested as a reason for lower donation rates among Black families in the United Kingdom [19, 23]. Misconceptions about organ donation can be improved through community and family education and awareness [24] which in turn can increase the number of new donors [25]. However, organ donation consent by the family member depends on the skill of transplant/donor coordinators influencing a relative’s decisions to offer organ donation [26]. Van Embden et al. (2008) advocate that whatever the approach, prompt or cue for action, an essential component is the involvement of the whole team of healthcare workers, sensitive to the values and the traditions of ethnic communities.
This study [6] demonstrated that a whole systems approach [4] to donor and transplant education using the HBM to frame key messages, delivered by educators from the South Asian community who themselves were aware of the cultural perceived barriers, supported by community influencers, improved the uptake and action of the community to register as organ donors. This is reinforced by previous studies identifying that education alone is not sufficient motivation [1]. Taking time to identify the right educator is the key to influencing the views of a community. Additional findings can be drawn from the HBM education programme to inform education models of the future. For example, to address sensitive health issues, educators need to be aware about the cultural differences and how these differences affect their health and understanding needs. Culturally directed health education by South Asian peers increased the number of registered donors over a short time period [20]. Targeting respected gate keepers to communities, gaining their trust, and bringing them on board with the education programme opens doors and gathers the attention of the community to encourage them to listen. Real South Asian people with a story to tell influenced misinformation and changed health beliefs.
Trust in the South Asian educators was key to delivering the message and overcoming mistrust at the outset. A Hindu religious leader commented: “in the past we have been approached by a health worker not from an Asian background with a request to have an opportunity to speak to the congregation about organ donation, but as I was not sure about the intentions and the rationale for his approach I decline permission. I now understand and I will definitely support your campaign.” Like other studies, educators from the same community were not sufficient, face-to-face delivery was also important; so the community could decide if they trusted the educator, before they trusted the message [11].
Self-Efficacy
Self-efficacy was not measured within this study but in the HBM it is described as confidence in one’s ability to act and this can be increased through information, knowledge, encouragement, and support [5]. Within this context self-confidence of an individual could influence their belief in the “gift of life,” influenced by the perceptions of the community, the religious leader or family. To overcome this, we targeted and educated the community as a whole, to drive peer support and community belief in the messages, which in turn potentially influenced the confidence of an individual, but this requires further research.
Drawing together the key learning (Table 2) from the HBM study as a whole, a number of strategies were influential in the success of the education campaign which considerably increased the number of organ donors to be registered. Using the key learning to build national campaigns in the future stimulating whole community ownership and action to address the lack of ME organs will improve the equity and diversity of available organs for the future.
TABLE 2 | Overview of key HBM concepts and organ donation.
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• The HBM is successful in framing key messages that will impact on the South Asian community to raise awareness and stimulate action to register as an organ donor or allow the donation of family organs to help the wider community.
• Perceived susceptibility, severity, and benefit are useful to frame key messages that will foster collective and individual action across ME communities. The belief that they are doing something that will benefit the wider community is a cue to action.
• Drawing on real life stories from people within the community provides authenticity to the need for organ donors and emphasises the reality of the problem for people, supporting the HBM key messages as to the benefit of matched ME organs.
• Employing skilled peer educators from the same community, aware of the cultural barriers to organ donation, increased the likelihood of community access, the message being heard, and the educator being trusted.
• Gaining the support of key influencers (such as religious and community leaders, media editors, local figures) within a community will improve access to community events, endorse the importance and trust in the key messages, and positively influence the community to take collective action.
• Religious leader support to help explain and discuss barriers within the community allays fears created by misinformation and myths, which influences support for organ donation in ME groups.
• Targeting minority ethnic press and media is a potentially effective way to get information to people within a community if the media is a trusted source of information within the community.
CONCLUSION
A South Asian education programme based on HBM theory successfully increased the diversity of the organ donor register base, showing promise of a way to begin to reduce health inequalities for people on the transplant waiting list, a long-term national NHSBT vision for 2030 [27]. Perceived susceptibility, severity, barriers, and benefits of organ donation need to be communicated effectively to foster organ donation and family support for the “gift of life” message. Following the HBM framework provided guidance to the educator, to understand the South Asian individual’s beliefs, knowledge, attitudes, and behaviours as determinants of willingness to become an organ donor. A combination of multi-level strategies that target the whole ME community; HBM education programmes, using community educators, and community influencers are required to instigate action. This whole systems approach [4] at a local, national, and international level can tackle the scarcity of ME donors linked to time served initiatives and start to seriously improve the number of ME donors coming forward in the UK similar to other European countries [28].
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Patients from minoritized backgrounds based on race/ethnicity, gender, sexuality, and other social identities are more likely to experience inequities in access in kidney transplantation. Although these inequities have been reported over the decades, limited research focuses on the experiences of patients with intersecting minoritized social statuses and the mechanisms that contribute to their reduced access to transplantation. Intersectionality, a framework for understanding the ways in which multiple social identities represent interacting systems of oppression and privilege, offers a nuanced approach for understanding the experiences of patients diagnosed with end-stage organ disease with intersecting social identities. This article outlines complex systems that perpetuate inequities by highlighting the value of intersectionality in studying disparate outcomes to transplant and providing recommendations for the transplant community. This article aligns with the ESOT call for action to promote equity in transplantation worldwide.
Keywords: intersectionality, inequities, transplant access, kidney transplant, health disparities
BACKGROUND
Global estimates for Chronic Kidney Disease (CKD) indicate that approximately 10% of the population have a known diagnosis, with diabetes mellitus and hypertension discovered as significant contributors to the development of this condition. This is particularly concerning given high mortality rates associated with the disease [1]. In the US in 2020, it was estimated that 807,920 people had End-Stage Kidney Disease (ESKD). The majority of patients used hemodialysis as their primary form of renal replacement therapy relative to peritoneal dialysis or transplantation [2]. Approximately 30,000 people in the UK were reported as receiving dialysis in 2023, with a yearly rate of 3,000 transplant recipients [3]. Inequities in access to renal transplantation, the optimal form of renal replacement therapy, have been documented for decades [4–8]. These imbalances have been associated with sociocultural factors such as gender, race/ethnicity, income status, and immigrant status. These elements of a patient’s identity often interact with biological and psychological factors resulting in barriers to accessing care [4, 9–13]. Hurdles occur along the steps to transplant, such as referral to transplant, pre-transplant evaluation, being waitlisted, and successful receipt of a deceased or live donor transplant [5, 14]. Insurance issues, financial constraints, limited health literacy, obesity, lack of referrals, reports of discrimination are examples of typical obstacles faced by patients diagnosed with ESKD who seek a transplant [5, 7, 13, 14]. Many patients encounter multiple barriers that interact with each other to affect their successful access to transplantation. This underscores the importance of identifying underlying mechanisms associated with inequities in access to transplantation. The objective of this viewpoint is to highlight complex systems that perpetuate these inequities, discuss the role of intersectionality in examining disparate outcomes to transplant, and provide recommendations to the transplant community. Table 1 provides a list of some key terms and definitions used in the article.
TABLE 1 | Key terms and definitions.
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Multiple theories have been implicated in the quest to identify the causes of inequities in access to renal transplantation. Socioecological models account for the interaction between multiple aspects of the individual, for example, at the intrapersonal, interpersonal, institutional, and societal level to affect health outcomes [15, 16]. This model has been used to examine disparities along the steps to kidney transplantation [7, 17]. The role of social determinants of health (i.e., non-medical aspects of an individual’s life such as where they live, are raised, engage in recreational activities, and their vocation) has been established in the literature. Given that these determinants of health overlap with each other as well as biological, sociocultural and political factors, it is important that researchers interrogate these issues and the extent to which they contribute to health inequities.
Race
In the United States, the origin of many health inequities has been connected to race and racism. Purnell et al. [18] provide examples of the manifestation of racism in the transplant process, specifically for patients with African ancestry who identify as Black. For instance, institutional racism (i.e., implicit or explicit discriminatory practices within the field of transplantation) may be displayed in cultural differences in communication, resulting in provider perception of a patient as non-compliant or uninterested in pursuing transplantation [18]. Race-based modifications for estimating glomerular filtration rate (e-GFR) for Black patients is another example, especially as the removal of these practices indicate positive outcomes for reducing bias [19–21].
Gender
Transplant data indicates that women are underrepresented in referrals for transplant, more likely to be living donors, less likely to be recruited for clinical trials that investigate immunosuppression and rejection outcomes or receive a transplant [22–25]. Data from the United Network for Organ Sharing and Eurotransplant show disparate outcomes for waitlisting, with women being underrepresented on both kidney waitlists [9].
Socioeconomic Status
Socioeconomic status has been continuously documented as a barrier to transplant which may be symbolic of classism [4, 5]. Evidence of the role of classism may be especially prominent in countries with universal healthcare or when federally funded programs are offered to patients with ESKD as they continue to experience barriers [8, 26]. Acknowledging that these systems of oppression contribute to inequities in access to transplantation is the first step towards parity and should be an integral part of the work conducted within the transplant community.
THE IMPORTANCE OF IDENTIFYING UNDERLYING MECHANISMS
An individual’s minoritized status based on race, gender, class, and/or sexuality among others has been connected to physiological and psychological outcomes. One’s social identity can be accompanied with stressors when this identity is disenfranchised in any form, preventing the individual from receiving social benefits afforded to others. As an example, people of European descent tend to have more social benefits and power relative people of African or Asian descent. Race-related stress, a consequence of one’s minoritized status has been connected to persistent occurrences of racism and microaggressions that tax the body’s stress response, resulting in an increase in allostatic load [27, 28]. This rise in allostatic load (refer to Table 1) is linked with a sequela of conditions such as hypertension, depression, and kidney dysfunction, in the absence of adaptive coping approaches to buffer against these stressors [27, 29, 30]. The minority stress model is another example of a theory that has been used to explain the ways in which one’s minoritized status affects their health outcomes. This theory postulates that stigma, prejudice, and discrimination foster stressful social environments for people with a minority status based on their race/ethnicity, gender, and sexuality. This can be compounded by socioeconomic stressors due to poverty, to produce poor mental health outcomes [31, 32]. Concerns about discrimination and risks for depression and anxiety have been documented among transgender and gender non-conforming individuals seeking pharmaceutical care, thereby affecting their health and treatment outcomes [33]. Given the evidence of racism, sexism, transphobia, and other systems of oppression in medicine and how they propagate inequities, ignoring these issues would be a severe disservice to patients with ESKD and other organ diseases.
Social justice initiatives provide a means for empowering transplant professionals and patients invested in health equity. This is in fact an essential part of health equity work if we are to tackle the underlying systems and structures behind these differences rather than proximal estimates such as race/ethnicity, sex, and income status [34]. As the world becomes more diverse through globalization and immigration, the field of transplantation has to evolve to recognize the value of diversity in science. The demographics in the US have changed significantly over the last few decades, a trend that is expected to continue, with more people identifying as Asian, Hispanic/Latine/x or multiracial [35]. Similar trends are apparent in the UK with an increase in the number of people who identify as Asian or Black [36]. Such changes in demographics are accompanied with a multitude of cultural experiences and practices as well as linguistic diversity which must be considered to practice good science [7, 37]. To better support patients, we cannot continue to use color-blind ideological approaches centered on Eurocentric, heteronormative (i.e., perception of heterosexuality as normal and standard), and cisnormative (refer to Table 1) values [37]. This necessitates an all-encompassing transplant science. Decreasing inequities in access to transplantation also comes with a global societal benefit. Diseases weaken an individual’s ability to showcase their talents and make innovative contributions to our society.
THE VALUE OF INTERSECTIONALITY
A term generated by Kimberlé Crenshaw, intersectionality posits that multiple social identities such as race, gender, sexuality, and disability status can converge at the microlevel of an individual. This could be presented as interlacing systems of privilege and oppression, such as racism, sexism, homophobia, transphobia, classism, and ableism [38]. Bowleg [39] conveyed the significance of applying an intersectionality framework in public health, noting that research focused solely on women or racial/ethnic minorities disregards the intersection of both identities and does not cater to the multidimensional nature of the term, minority. Intersectionality is proposed as valuable for comprehending structural inequalities that pertain to racism, sexism, classism, and other structures to produce health inequities [40–42]. This framework allows researchers to understand the experiences of patients from minoritized groups from their vantage point and actual social realities [40].
Specific to the field of nephrology and transplantation, advocates for intersectionality highlight benefits for eradicating inequities for lesbian, gay, bisexual, transgender, and queer (LGBTQ+) individuals [42, 43]. Other studies have performed statistical analyses that investigate interactions between factors such as gender and race with no direct reference to employing an intersectionality framework. Findings revealed fewer living donor evaluations for Black women, while White and Latino/Hispanic men finalized their pre-transplant evaluation sooner than their women counterparts [44, 45]. Altogether, the literature signifies a paucity of research on intersectionality in transplantation. When intersectional analyses are conducted without implementing an intersectionality framework, these studies do not assess for roots causes of inequities (e.g., racism, sexism, classism) but instead focus on proxies such as race, gender, and income status. The implementation of an intersectionality framework to address health inequities in access to transplantation could provide a nuanced understanding of the experiences of certain groups. For example, published research in the US indicates that people who identify as Black experience more barriers in access to transplant with some associations to institutional racism. Other intersectional questions to consider include: how do the experiences of Black men and women differ? How does the ethnic background, immigration status, and income of a Black individual play a role in access to transplantation? Given the potential for scientific gains in addressing inequities along the steps to transplant, the transplant community is encouraged to be intentional about executing this framework in research and practice.
RECOMMENDATIONS FOR RESEARCH AND PRACTICE
One of the first steps in executing an intersectionality framework is to forgo the standardization of research on Eurocentric, cisgender, heterosexual men. Although we have made strides in improving the gender distribution of participants for clinical trials and other research methodologies, many of the surveys used in research are limiting [22]. The inclusion of simple demographical questions about ethnicity, sexuality, gender identity, and disability status could provide substantive information and facilitate intersectional analyses relative to focusing on race and sex. Moreover, most studies do not distinguish between biological sex (based on chromosomes and reproductive traits), and gender (socially constructed templates for men and women), making it harder to capture the experiences of people who do not subscribe to the gender binary or those who are intersex [9]. Race, a sociopolitical construct, is often used as an indicator for a biological construct even though genetic ancestry is a better measure. Racial differences in access to renal transplantation have been reported for decades yet little research has focused on varying forms of racism (e.g., interpersonal or institutional racism, microaggressions) accounting for some of these differences [18]. Of note, scholars are encouraged to be thoughtful in their use of social variables such as race and gender. Providing a rationale for using these variables and explicitly stating limitations (e.g., gender differences studied did not account for gender diverse individuals) as well as collecting data central to the research question, is useful for improving our scientific understanding of the role of social identities. This also reduces the exploitation of participants, especially when the questions contain personal and/or confidential information.
When examining intersections between aspects of a person’s identity, it is advisable to use measures that explore the root causes of these differences. The literature consists of a plethora of measures that assess constructs such as homophobia, racism, sexism, and transphobia. Sample measures with good psychometric properties include, The Gendered-Racial Microaggressions Scale for Black Women [46], the Lesbian, Gay, Bisexual, and Transgender People of Color Microaggressions Scale [47], The Expectations of Racism Scale [48–50], Everyday Discrimination Scale [51], The Neosexism Scale [52], and Attitudes toward Transgender Men and Women [53]. Studies aimed at exploring the role of these underlying mechanisms can make use of such measures. Many of the measures have already been validated in health populations, including patients with CKD [29, 54, 55]. Understudied areas such as the role of ableism, ageism, and xenophobia warrant more attention and may offer a wider range of understanding of the complexities associated with a patient’s multiple social statuses. Thom et al. [56] suggest that inequities may be apparent for patients with impaired decision-making (e.g., intellectual disability, cognitive impairment due to a condition) pursuing transplant.
Qualitative and quantitative guidelines for implementing an intersectionality framework such as an investigation of power and inequality already exist in the literature [57–59]. In many cases, a combination of both methodologies (i.e., a mixed-methods approach) could provide a deeper understanding of a research question [60]. Intersectionality workshops are also available via the Intersectionality Training Institute.
Strength-based approaches focused on the patient’s strengths and abilities instead of deficiencies can be extremely beneficial. These approaches offer an opportunity for providers to learn from their patients who are the experts of their experiences about the strategies already implemented to navigate the barriers they face. This can also be empowering for patients as they are able to contribute to social justice initiatives related to their health. Community-based participatory research and qualitative research designs are examples of research methodologies that enable patients’ role as co-creators of scientific knowledge. Targeted research questions and interventions (e.g., an intervention focused on Asian immigrant women) will also facilitate in-depth examination of an inequity for a specific group with intersecting identities. Scholars interested in implementing intersectionality in their work should dedicate the time to develop the appropriate proficiency for conducting this work and/or collaborate with other researchers that are already undertaking this work. Diverse research teams with members who possess the minoritized statuses being studied can reduce the potential for enacting additional harms and promote quality research [34]. Awareness of the appropriate terminology such as cisgender versus transgender, personal pronouns, and phrases that may be reflective of microaggressions is crucial to prevent harms on groups that already experience social oppression. Cultivating diverse research teams also promotes social justice given that people from minoritized backgrounds have been reported to receive less extramural funding to support their work in comparison to those from more privileged backgrounds [34]. Interdisciplinary work with professionals from backgrounds such as social work, psychology, and sociology would also strengthen the transplant community’s efforts towards health equity. Figure 1 provides a graphical representation of the different recommendations for research.
[image: Figure 1]FIGURE 1 | Recommendations for incorporating intersectionality in research.
Specific to practice, curricula changes are needed to promote a more nuanced understanding of the role of intersectionality in patient care. This includes basic knowledge of the intersectionality framework, and instruction that incorporates clinical case studies with patients with intersecting identities, caution should be taken to ensure that these clinical cases do not perpetuate stereotypes but instead allow trainees to engage in critical thinking about the ways in which systems of oppression disenfranchise certain groups. Sabik [61] developed an intersectionality toolkit for public health education which can be tailed to nephrology populations for pedagogical purposes. To get to the root causes of inequities in transplantation, we cannot focus solely on implicit or unconscious bias training or diversity and inclusion initiatives as many of them fail to empower individuals with the necessary tools to combat bias and oppression [62]. Effective trainings use proactive approaches that empower individuals to identify and dismantle systems that allow injustices to persist. The most efficacious trainings comprehend the value of prioritizing the concerns of the most disenfranchised groups, in addition to cultivating environments that promote safety and belonging [62].
Another aspect of practicing intersectionality is basic knowledge of the sociocultural components of social groups and identities, combined with self-reflection. Some of the terms used to describe this process include cultural competence, cultural humility, and cultural safety [63]. Cultural competence and cultural humility are commonly used within the U.S. whereas cultural safety is typically used in New Zealand, Australia, and Canada [63]. The transplant community is encouraged to consider keys elements of these concepts in their application of any form of culturally relevant care. First, healthcare professionals should cater to the sociocultural needs of the patient group, part of which requires education about the group(s). Second, providers must engage in reflective exercises that entail learning new information and unlearning previously held knowledge, confronting and challenging personal biases and worldviews as well as the ways in which they may conflict or align with other worldviews or experiences. Third, awareness of power structures and differentials that may interfere with the patient-provider relationship and recognition of the ways in which colonization, racism, sexism, and other forms of discrimination contribute to health inequities. Finally, to truly invest in health equity, transplant professionals must recognize that patients are the experts of their own experiences. Therefore, providers should be transparent about their limitations in knowledge and devote themselves to a lifetime of learning [63, 64].
Another extension of administering intersectionality is by expanding the workforce with providers whose identities match those of their patients [65]. This is often the first step in decreasing medical mistrust and fears of discrimination among patients with intersecting minoritized identities. Diversity in transplant personnel improves our aptitude for offering culturally relevant interventions given the personal and professional expertise of these providers. Many associations within the field of transplant such as the American Society of Transplantation (AST) and the European Society for Organ Transplantation (ESOT) have already established a range of diversity initiatives. These include objectives focused on increasing the number of professionals from underrepresented groups and eliminating systemic racism. Other actionable steps could entail advocating for policy changes that mandate medical facilities to report on the demographics of their staff relative to that of their patient populations. Hospitals with complimentary statistics can be incentivized whereas those with little to no diversity can be educated on the significance of enhancing diversity within their institution, including specific instruction on intersectionality. Additionally, healthcare facilities with gaps in diversity could be required to cultivate, for example, a 5-year plan to improve their statistics. As part of their advocacy for policy changes, organizations like the ESOT and AST can outline the multiple health and social benefits of enhanced diversity, including increased revenue and innovation for healthcare systems [66].
Practical efforts towards health equity through an intersectional lens include institutional changes. Examples comprise but are not limited to inclusive in-take forms that account for the reporting of multiple forms of social identities and improved e-GFR guidelines for transgender and gender diverse ESKD patients who have undergone gender affirming hormone therapy. Finally, allyship, is an essential part of health equity and comprises practices and actions undertaken by people with privilege as they advocate for those who are susceptible to systems of oppression. Key tenets of authentic allyship require openness to criticism and constructive feedback, humility, advocacy, and consciousness of one’s power. An essential component of authentic allyship is the amplify the voices of people with marginalized identities without taking up space from those same voices [67]. See Figure 2 for a pictorial view of these recommendations.
[image: Figure 2]FIGURE 2 | Recommendations for incorporating intersectionality in practice.
CONCLUSION
Intersectionality offers a valuable opportunity for the transplant community to make advancements towards parity in access to kidney transplantation. It requires multifaceted approaches and dedicated transplant professionals invested in improving outcomes for all patients.
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International evidence shows variation in organ donation and transplantation (ODT) based upon a range of patient characteristics. What is less well understood is the impact of patient “ethnicity/race/immigration background,” as these terms are defined and intended differently across countries. We also know that these characteristics do not operate in isolation but intersect with a range of factors. In this paper, we propose a framework that seeks to clarify the definition of the key terms “ethnicity/race/migrant” and to review how these communities are operationalized across European studies about inequities in ODT. Further, patients and the public wish to see Equality Diversity Inclusion (EDI) approaches in their everyday lives, not just in relation to ODT. We propose a ‘care pathway/whole-systems’ approach to ODT encompassing culturally competent public health interventions for a) the prevention and management of chronic diseases, b) improvements in public engagement for the promotion of the culture of ODT and enhancements in end-of-life care, through to c) enhanced likelihood of successful transplant among migrant/ethnic minority communities. Our framework recognizes that if we truly wish to take an EDI approach to ODT, we need to adopt a more social, human and holistic approach to examining questions around patient ethnicity.
Keywords: organ donation, organ transplantation, migrants, ethnic minorities, inequities
INTRODUCTION
There is a plethora of evidence in most countries across the world showing variation in organ donation and transplantation (ODT) based upon a range of patient characteristics. These include—but are not limited to—age, gender, ethnicity, income, educational level, cultural beliefs, and religiosity [1–3]. As highlighted recently within important documents published by the European Kidney Health Alliance and the European Society for Organ Transplantation [4–6], the prevention and elimination of inequities related to these aspects is emergent in ODT in Europe. However, relative to other factors, what is less well understood is the impact of patient “ethnicity” and/or “race” and/or “immigration background,” as these terms are defined and intended differently across countries [7]. It is well known that these communities are highly heterogeneous as there can be great variations even within ethnic minority groups depending on the individual reasons for and circumstances of migration, the time elapsed since immigration, the number of generations they have spent in a given country (i.e., first- [foreign-born of foreign-born parents], second- [native-born of foreign-born parents], or even third-/fourth-generation migrants), immigration history of host countries, integration policies, availability of culturally competent healthcare services, and other such characteristics [8–11]. According to the European Commission, in 2022, 447.2 million inhabitants are living in the EU. Of these, 23.7 million are non-EU citizens (5.3% of the EU’s total population), and 37.5 million people were born outside the EU (8.4% of all EU inhabitants) [12].
Pilot studies which have sought to examine these aspects in relation to ODT have shown that “ethnicity” and/or “race” and/or “immigration background” do not operate in isolation but intersect with a range of other socioeconomic factors at the individual level, and with other factors at the interpersonal and societal level [13, 14]. Therefore, to improve data comparability in Europe and to enable the effective development and subsequent implementation of interventions against inequities, there is a need for consensus on how these communities are conceptualized and what data should be collected when research is performed on these populations in ODT [6, 8]. Besides, research suggests that patients and the public do not wish to see Equality Diversity Inclusion (EDI) approaches only in relation to ODT but in their everyday lives (i.e., by improved education for the prevention and early treatment of chronic conditions that have the potential to lead to organ disease or failure). Yet, only few if any public health interventions in ODT have been framed so [8, 15].
To fill these gaps, this study aims to clarify the definition of the key terms “ethnicity,” “race,” and “migrant” and to review how these communities are operationalized in studies addressing inequities in ODT in Europe. Second, it puts forward a proposal for a “care pathway/whole-systems” approach to ODT encompassing culturally competent public health interventions for a) the prevention and management of chronic diseases, b) improvements in public engagement for the promotion of the culture of ODT and enhancements in end-of-life care, through to c) enhanced likelihood of successful transplant among migrant/ethnic minority communities.
“ETHNIC/RACIAL/MIGRANT” MINORITY COMMUNITIES: WHAT OPERATIONALIZATION IN RELATION TO ORGAN DONATION AND TRANSPLANTATION ACROSS EUROPE?
The terms “ethnicity,” “race” and “migrant” are often considered synonymous; however, they are not interchangeable. For instance, although they are interconnected, there are substantial specific features related to each that require consideration [7]. “Ethnicity” is defined as “the social group a person belongs to, and either identifies with or is identified with by others, as a result of a mix of cultural and other factors including language, diet, religion, ancestry, and physical features” [16] that are shared by individuals in the same group [7]. Similarly—although we acknowledge that “there is only one race—the human race,” to quote Rosa Parks (civil rights activist US [1913–2005])—but still, differently, “race” is “the group […] a person belongs to as a result of a mix of physical features such as skin color and hair texture, which reflect ancestry and geographical origins, as identified by others or, increasingly, as self-identified” [16]. In contrast, a “migrant” is “any person who is outside a State of which he or she is a citizen or national, or, in the case of a stateless person, his or her State of birth or habitual residence. The term includes migrants who intend to move permanently or temporarily, and those who move in a regular or documented manner as well as migrants in irregular situations” [17]. At the European level, the European Commission stresses that the immigrant category does not include persons who travel for tourism or business purposes and excludes intra-European Union mobility [18]. Research has noted that immigrant status cuts across the traditional social determinants of health and has the potential to amplify them at multiple levels which influence a person’s health. These include biological factors (i.e., age, sex, constitutional factors), individual lifestyle factors, social and community influences, living and working conditions, and the general socioeconomic, cultural, and environmental conditions [19]. Similarly, although it is well-established that ethnicity is a social construct that may vary over time within individuals and across generations, and according to political, cultural and societal features, an individual’s ethnicity can provide clinical clues that may be of value for medical purposes and for studying differences in populations that may be relevant to health. These include geographic origin and immigrant status, housing conditions and employment patterns, dietary habits, cultural and environmental factors, and genetic ancestry [20]. It follows that immigrant status diverges from ethnicity and race, but simultaneously includes elements of both. These features can be present at various intensities across the composition of different ethnic minority groups. However, while ethnicity in the United States (US) is mostly self-perceived, the operationalization of ethnicity in Europe is heterogeneous in that it is broadly defined by surrogate variables (i.e., country of birth, citizenship, former citizenship, etc.) [7]. Studies have stressed that lack of consensus surrounding these concepts extends to studies in ODT [6]. However, formal research regarding this aspect is lacking. To fill this gap, we reviewed studies assessing inequities among these communities at the different stages of the ODT process and confirmed that, in the European context, these populations are categorized in a heterogeneous fashion. Besides, we found that most, except few, studies are retrospective (i.e., not always adjusted for potential confounders and unable to determine the impact of the factors associated with ethnicity and immigrant status on inequities at the different phases of the ODT process), and focused on kidney transplantation (Supplementary Table S1). Studies performed in the UK categorize these individuals according to broad ethnicity categories such as Black, Asian/South Asian and other minority ethnic groups [8, 21–25]. The reason why the majority of studies does not provide any formal explanation of how ethnicity is determined is likely due to ethnicity data being available in either electronic patient records [25] or registry databases [24]. Yet, one study highlighted that, where ethnicity was not available, South Asian origin was derived by name screening [21], whereas another one explained that Black ethnicity was attributed to individuals that are genetically of Sub-Saharan African origin (mostly African Caribbean or West African) [23]. Studies from other European countries beyond the UK define these populations as first-generation migrants/ethnic minority populations based on country of birth alone [26–28], nationality and place of birth [29], citizenship and country of birth of patients and their families to allow the collection of more detailed data regarding migration history [30], and other unspecified factors [31]. Only one review article—which does define these populations as “migrants and ethnic minorities”—states that the data was missing by ethnic group [32], whereas another study classifies kidney transplant patients according to their racial background (i.e., Black) based on country of origin [33]. Most [34–37], but not all studies [38] of the pediatric patient population in the kidney transplant setting categorize these subjects as born of immigrant parents. The immigration background of parents is derived from at least one parent being a non-native speaker [36], one or both parents being born in a non-Western European country [37] or, more generically, being born of immigrant families [34, 35]. In contrast, one study classifies children based on their racial background according to the broader geographical area of origin [38].
Studies have noted that lack of consideration of within-group variations like cultures, language(s), religious affiliation, number of generations spent in the host country, time elapsed since immigration for first-generation migrants, socioeconomic status, and specific Human Leukocyte Antigen (HLA) types may lead to failure of considering the features with the potential to provide valuable insights into the heterogeneity of different ethnic minority groups and enable the development of more targeted interventions accordingly [8, 25, 39].
The European Public Health Association acknowledges the controversial definition and categorization of “ethnic minorities” in Europe. However, it stresses that, regardless of how these populations are defined and categorized, the features related to “ethnicity” are frequently rather independent of ‘immigrant status’ [40]. Besides, individuals who have migrated from other countries or who are from ethnic minorities in Europe are likely to experience similar health inequities [40, 41], biological features vary among ethnic groups [42], and individuals belonging to “visible” ethnic minorities may experience more significant inequities [43]. Therefore, we contend that both the features related to “ethnicity” (including country of origin or descent) and “immigrant status” (or immigration history) should be considered for the purposes of studies in relation to ODT. Additionally, the intersection with the multiple factors associated to each requires further research.
Prevention and Treatment of Long-Term Conditions at Risk of Organ Disease or Failure
The World Health Organization suggests that 80% of non-communicable diseases including premature heart disease, stroke and diabetes may be prevented by intervening on risk factors (i.e., tobacco use, physical inactivity, unhealthy diet, and alcohol abuse) through behavior change interventions [44]. However, migrant and ethnic minority populations are disproportionately affected by chronic conditions like diabetes, hypertension, and obesity, and also communicable diseases such as hepatitis B and C [45, 46] which all have the potential to lead to end stage organ failure.
For example, in the United Kingdom (which has a longer-standing immigration history relative to other European countries), kidney dysfunction is a problem that disproportionately affects Black, Asian and Minority Ethnic individuals (BAME). Although BAME people represent only 11% of the UK population, they accounted for 24% of patients dependent on renal replacement therapy in 2017. BAME people are more likely to develop chronic kidney disease than white people, and those who have chronic kidney disease experience faster decline in kidney function than white people. There is some emerging evidence from the UK Biobank that HLA alleles may have an impact upon kidney function [47]. Understanding the genetic causes of kidney dysfunction in BAME people in the UK and elsewhere could play an important role in reducing these inequities [47]. Such as the case of genetic susceptibility to kidney disease, particularly for variants in the APOL1 gene that are associated with kidney disease. Research suggests that the presence of two of these APOL1 variants was significantly associated with increased progression of CKD candidates with sub-Saharan African ancestry, including African American and Caribbean populations [48].
Additionally, some important factors to consider is how mortality rates for patients undergoing dialysis differ by ethnicity. A study from the United States (US) exploring this aspect found substantial differences by ethnicity across the 50 states. After matched analyses for comparable age and risk factors, mortality risk no longer differed for Whites or Blacks but remained much greater for territory-dwelling Hispanics and Asians [49]. It should be emphasized that certain blood and HLA groups are common among certain ethnic minorities and rare among the proportionately more numerous Caucasian donors. In kidney transplantation, and particularly in the case of young recipients, poor HLA class II matching is more frequent for patients from certain ethnic minorities and unfortunately highly detrimental for graft outcome. Therefore, it is important to inform people of the interest of being all organ donors after their death, regardless of ethnicity and to better understand the implication of reduced HLA class II matching policies in kidney allocation and reconsideration of best practices to reduce inequalities while optimizing patient outcomes [50]. Since organ allocation rules are national and transparent, only the blood group and not the HLA group must be taken into account for liver, lung or heart transplants and access to transplants should be almost comparable for those patients actively registered on the waiting list (WL), regardless of their ethnic origin and whether or not they are migrants.
Why the Shortage of Organ Donors
Shortage of post mortem organ donors in relation to the number of patients on the WL for transplantation is seen in many countries, although there are differences [51]. When taking a closer look at WLs, ethnic minorities appear to be disproportionately represented [8]. As illustrated previously, this is due to the high prevalence of chronic disease conditions among these populations [45]. For instance, data from Europe (including the United Kingdom) and North America show that many migrant and ethnic minority communities have a higher risk of developing end stage organ disease (especially kidney disease), are disproportionately represented in the patient population requiring renal replacement therapy and wait longer to receive a kidney transplant, compared with the “white” population [8, 52]. However, the number of post-mortem organ donors from migrant and ethnic minority communities is low for several reasons. First, there is a strong association between patient race/ethnicity and increased use of life-prolonging treatments, longer hospital stays, and intensive care units as a location of death. The Ethicus-2 study showed that end-of-life care practices vary among intensive care units worldwide [53]. On the other hand, the availability of tools to support end-of-life decision-making with patients and families from ethnocultural minority backgrounds is largely unknown [54]. Prolonged life treatments, religious beliefs and cultural perspectives, including language, can form barriers to discuss organ donation as part of end-of-life care.
Second, when looking at the organ donor register, for example, in the UK, more people identifying as white are present on the donor register than all other ethnic groups [55]. Reasons for the lack of sign up in these groups include lower donation knowledge, inferior likelihood to discuss donation and their wishes with family members, unacceptability due to religious beliefs and lack of trust in healthcare professionals.
Third, when donation is requested to a donor family the consent rate among ethnic minorities (blacks, Hispanics, and Asians) is lower than in whites [56]. As the authors’ stated, lower consent rates may be due in part to personal, cultural, or religious beliefs. However, portions of these differences are due to disproportionate miscommunication, misinformation, or lack of trust among migrant and ethnic minorities.
As a result, there is a need for end-of-life care which meets the needs of this group of patients. Providing end-of-life care to patients from different cultures is a challenge for services as there can be barriers to communication in the form of language, delegated decision-making within families, and reluctance to discuss about death [57–59]. It is important that solutions to EDI in end-of-life care are taken synchronously with developing culturally competent approaches to organ donation [57, 58].
Likelihood of Transplant Accessibility and Successful Outcomes
There are substantial variations in kidney transplant incidence, prevalence, availability, accessibility, and quality worldwide, with the lowest rates evident in low- and lower-middle income countries. Understanding these inequities will inform efforts to increase awareness and the adoption of practices that will ensure that high-quality kidney transplant care is provided around the world [60].
Despite increasing interest in equitable healthcare, inequities in access to solid organ transplantation, especially among “ethnic/racial/migrant” minority patients are documented. In the UK, non-white ethnic minorities—mainly of Indian, Pakistani and Caribbean descent—comprise 11% of the population, 7% of organ donors, 35% of people awaiting a kidney transplant, and 21% of people who died on the WL. Norway has an increasingly diverse population. Many non-white migrant and ethnic minority groups, largely of Somali, Pakistani, Syrian, Iraqi and Eritrean descent, share many of the same risk factors for end stage kidney disease (ESKD), though currently protected by a younger age demographic. Little is known about ethnicity and organ donation in Norway because ethnicity data is not routinely collected, and where this is done only country of birth is recorded. Blood and tissue types differ between ethnic groups but are more often shared by close family members and people of the same ethnicity. Ideally, donors should be as diverse as the recipient population [32].
A review of inequities in access to heart, lung, liver, pancreas and kidney transplantation based on the social determinants of health (race, income, education, geography, insurance status, health literacy and engagement) in the US found that racial and ethnic minorities, women, and patients in lower socioeconomic status groups are less likely to be referred, evaluated, and registered on the transplant WL. Yet, the quality of the data describing these inequities was variable across the transplant literature and overwhelmingly focused on kidney transplantation [1], similar to studies in Europe (Supplementary Table S1).
Beyond kidney transplantation, most studies on ethnicity-based outcomes in pancreas transplantation are from the United States, where healthcare delivery is predominantly insurance-based. There is no equivalent data from the United Kingdom, where the healthcare system is publicly funded. A recent article published in 2022 reported the first single center experience on ethnicity-based outcomes of pancreas transplantation from the United Kingdom. A retrospective analysis was performed of all patients who received pancreas transplantation (n = 171; Caucasians = 118/BAME = 53) from 2006 to 2020 (median follow-up = 80 months). Pancreas graft and patient survival were equivalent in both groups. BAME recipients had a higher prevalence of type-2 diabetes mellitus pretransplant (BAME = 30.19% vs. Caucasians = 0.85%, p < 0.0001), and waited for a similar time to transplantation once waitlisted, although pre-emptive simultaneous pancreas–kidney transplantation rate was higher for Caucasian recipients (Caucasians = 78.5% vs. BAME = 0.85%, p < 0.0001). Despite equivalent rejections and steroid usage, BAME recipients gained more weight (BAME = 7.7% vs. Caucasians = 1.8%, p = 0.001), but had similar HbA1c (functioning grafts) at 3-, 12-, 36-, and 60-months post-transplant [61].
There are several social determinants that need to be supported to both reduce the rates of organ failure, as well as increasing the rates of transplantation, particularly in at-risk populations. Some of these determinants overlap, including finances, transportation, psychosocial issues, and family support. However, given that uncontrolled high blood pressure and diabetes are the leading causes of chronic kidney disease, primary care infrastructure, access to culturally competent preventative health services, combined with health-disadvantaged lifestyles and environment lead to kidney failure often prevent people from remaining on the transplant WL [62] Intersecting patient-, provider- and healthcare system-related factors may have negative downstream effects on the subsequent phases of the transplant process, including access to the WL and, later in the timeline, transplant outcomes [52]. Late referral for transplantation is common among migrant and ethnic minority populations, especially among individuals who are younger, with diabetes, and with a higher degree of social deprivation [21]. Further, the health status during the waiting phase may be more impaired due to delayed access to appropriate care. Or, once transplanted, they cannot maintain the required lifestyle. It is likely that transplant outcomes could be improved in at-risk populations if the social determinants of health were addressed [63]. Besides, studies of patients who are in the transplant process suggest that some important steps are required to address the social determinants of health and race-related inequities in kidney transplantation. Education, community-based workshops, and awareness campaigns may increase the number of Black people who receive living and deceased donor organ transplantation. Similar to individuals who are already in the transplant process, it is likely that many patients on dialysis would be great transplant candidates if they had more education and support [64].
Collection of national surveillance data on early transplant steps, as well as routinely captured data on upstream social determinants of health—including the measurement of patients’ perceived discrimination [65] rather than race per se—is necessary to enhance understanding of the barriers to referral and evaluation. A multipronged approach (i.e., targeted and systemwide interventions, and policy change) implemented at multiple levels of the healthcare system will be necessary to reduce inequities in early transplant steps [66].
Further, although living donor kidney transplantation (LDKT) is the best renal replacement therapy for patients with ESKD providing survival advantages over dialysis and deceased donor kidney transplant, studies report diminished uptake of LDKT among migrant and ethnic minority populations [22, 24–26, 31]. This has the potential to lead to inferior outcomes among migrant and ethnic minority kidney transplant recipients [31]. A focus group study including 50 ESKD patients in the Netherlands explored modifiable hurdles to LDKT. They found that, although nearly all patients were in favor of LDKT (96%), multiple factors played a role in considering LDKT. These included inadequate patient education, impeding cognitions and emotions, restrictive social influences, and suboptimal communication. With regard to solutions to address the factors that influence equality in access to LDKT, they found that most patients (88%) were open to home-based group education about renal replacement therapy options. The study highlights the need for sensitivity and awareness of the influence of cultural factors on decision-making when discussing living donation with culturally diverse populations [67].
From 2013 to 2018, custom datasets from the United States Renal Data System and the United Network for Organ Sharing were merged to calculate the Kidney Transplant Equity Index (KTEI), defined as the number of minority patients transplanted at a center relative to the prevalence of minority patients with ESKD in each center’s health service area. Markers of socioeconomic status and recipient outcomes were compared between high and low KTEI centers. The KTEI is the first metric to quantify minority access to kidney transplant incorporating the prelisting ESKD prevalence individualized to transplant centers. KTEIs uncover significant national variation in transplant practices and identify highly equitable centers. This novel metric should be used to disseminate best practices for ESKD patients from ethnic minority groups and with inferior socioeconomic status [68].
TAKING A “CARE PATHWAY/WHOLE SYSTEMS” APPROACH TO ORGAN DONATION AND TRANSPLANTATION
Most countries are seeing life expectancy increase; however, this is not the case for all ethnic groups. As populations grow older, the demographics will change. For example, in the United Kingdom, most ethnic minorities comprise a younger demographic than the white British population. Yet, by 2051, this pattern will change with “Other White,” “Chinese,” “Other Asian,” “Indian,” “Other,” and “White Irish” alongside “White British” all being the ethnic groups with the highest representation aged 50 and over (Figure 1). By the mid-2050s, ethnic minorities will make up nearly half of the UK population. This illustrates the need for all countries with increasingly diverse ethnic populations to invest in the development of a whole-system approach to commissioning preventative and transplant services to satisfy the future requirements of an increasingly multi-ethnic older population [15]. For instance, a broad body of evidence shows that migrant and ethnic minority groups experience health inequities in many countries. This phenomenon can be observed in ODT services too, with significant variation in relation to demand for, access to, and waiting times for these services—especially among migrant and minority ethnic groups. Demand for transplantation can largely be reduced if there is a sustained commitment to public health interventions and culturally competent approaches implemented in the management of long-term conditions, recognizing the heterogeneity of diverse migrant and ethnic minority populations. Improved access to transplantation and reduced waiting times can be achieved if there are concerted and adequately resourced efforts to increase the number of organ donors from minority ethnic groups. This vision of equity and inclusion can only be realized by adopting a culturally competent approach to systems-wide working in organ donation in four core areas: public engagement; disease management; staff training; and transplant services [8]. The UK provides an interesting example where the recent positive trajectory in the numbers of organ donors and transplants from minority communities cannot be attributed to a single intervention but points to the emerging policy recognition, over the last 20 years, that ODT inequities exist in the UK, and that they need to be addressed by taking a systemic approach (Figure 2) [8].
[image: Figure 1]FIGURE 1 | Ethnic minority population projections to 2051 in England and Wales. Source: Leveley 2010 [69].
[image: Figure 2]FIGURE 2 | BAME deceased and living donors and BAME transplants in the United Kingdom, 1 April 2016 to 31 March 2021, and patients on the active transplant list at 31st March each year. Source: NHS Blood and Transplant [70].
Data show that transplant inequities persist for migrant and ethnic minority communities across the world, including the countries where these populations benefit from universal healthcare coverage in the European area (Supplementary Table S1). A system-wide approach—that is cognizant of the immediate urgency of increasing organ donors from all communities, whilst balancing the longitudinal approach to reduce the need for organ transplantation—is the only sustainable pathway to EDI. Many governments do not currently commission prevention and treatment services in this “system-wide” approach, leaving transplant services and prevention strategies on parallel paths, whereas points of convergence would be much more efficient and culturally competent in meeting population-health needs. There is scope to learn from initiatives such as Peer Educators, Living Transplant Initiative, and the Community Investment Scheme—whereby minority communities in the UK have been engaged in a discourse around both disease prevention, treatment options, and organ donation [8, 71]. The challenge is to evaluate such initiatives to understand the context in which they took place, the processes employed, as well as assessing the impact on organ donation rates. This will enable us to develop community-specific and context-specific approaches to EDI across the world.
LIMITATIONS AND STRENGTHS
The main limitation of this work lies in the inconsistency of how migrant and ethnic minority populations are defined in European studies, which may result in a biased analysis. However, one of the goals of our study was precisely to examine how individuals from these communities are categorized in relation to ODT in Europe. Therefore, what seems to be a major limitation of the study is rather a strength in its ability to point out the need for clarification of terms and definitions to be addressed and harmonized across Europe, as noted by earlier European reviews on migrants’ health [72]. Further, the number of studies assessing inequities in ODT among migrant and ethnic minority populations residing in Europe is limited, and most have a retrospective design, challenging the opportunity to adjust outcomes for all the potentially confounding variables. Besides, although this is in line with prior reviews of inequities in organ transplantation [1], existing studies in Europe focus chiefly on ESKD and kidney transplant. Furthermore, we acknowledge that the macroeconomic context, different healthcare policies, social security systems and legislation varying among (and sometimes even within) countries may influence accessibility, quality and outcomes of care. The European Deprivation Index (i.e., a standardized measure of socioeconomic level across Europe for improved understanding and comparability of the mechanisms and causes of health inequalities) may be a valid measure for the development, implementation and assessment of new policies to address inequities across countries [73]. Future studies should include consideration of these factors. Besides, in contrast with previous studies from the United States, research examining deceased organ donation rates among migrant and ethnic minority populations are lacking.
This study has also several strengths, lying primarily in its ability to highlight the multiple gaps in research of inequities in ODT among migrant and ethnic minority populations in Europe. Further, it succeeds to stress on the need for engagement of a more coordinated European framework to enable harmonization of definitions across Europe. This may lead to improved consistency of data collection to allow better data reporting, interpretation and cross-country comparisons. Finally, while not denying cross-country variations, it points out the need for a shared, coordinated approach to these vulnerable communities.
CONCLUSION
The prevention and elimination of inequities related to patient characteristics is currently emergent in ODT in Europe. What requires clarification is the impact of patient “ethnicity” and/or “race” and/or “immigration background” on inequities in ODT, as these terms are defined and intended differently across countries. We contend that both the features related to “ethnicity” and “immigrant status”—and the intersection with the multiple factors associated to each–should be considered to identify the modifiable factors for targeted interventions to improve equity in the ODT process for these populations. However, evidence shows that, in the European context, these populations are categorized in a heterogeneous fashion and that most, except few studies are retrospective (i.e., not always adjusted for potential confounders and unable to determine the impact of the factors associated with ethnicity and immigrant status on inequities at the different phases of the ODT process), and focused on kidney transplantation. Because inequities are documented among migrant and ethnic minority populations in the entire ODT process, a “care pathway/whole-systems” approach to ODT encompassing culturally competent public health interventions is needed for improved a) prevention and management of chronic diseases, b) public engagement for the promotion of the culture of ODT and enhanced end-of-life care, through to c) enhanced likelihood of successful transplant among migrant/ethnic minority communities. Our framework recognizes that if we truly wish to take an EDI approach to organ donation and transplantation—we need to adopt a more social, human and holistic approach to examining questions around patient ethnicity.
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Immigrants from outside Europe have increased over the past two decades, especially in Southern European countries including Italy. This influx coincided with an increased number of immigrants with end-stage organ diseases. In this narrative review, we reviewed evidence of the gaps between native-born and immigrant populations in the Organ Donation and Transplantation (ODT) process in Italy. Consistent with prior studies, despite the availability of a publicly funded health system with universal healthcare coverage, non-European-born individuals living in Italy are less likely to receive living donor kidney transplantation and more likely to have inferior long-term kidney graft function compared with EU-born and Eastern European-born individuals. While these patients are increasingly represented among transplant recipients (especially kidney and liver transplants), refusal rates for organ donation are higher in some ethnic groups compared with native-born and other foreign-born referents, with the potential downstream effects of prolonged waiting times and inferior transplant outcomes. In the process, we identified gaps in relevant research and biases in existing studies. Given the Italian National Transplant Center’s (CNT) commitment to fighting inequities in ODT, we illustrated actions taken by CNT to tackle inequities in ODT among immigrant communities in Italy.
Keywords: organ donation, organ transplantation, migrants, ethnic minorities, inequities
INTRODUCTION
“Diversity, equity and inclusion” are emergent issues in transplantation healthcare. Studies, including a manifesto of the European Society for Organ Transplantation (ESOT), have emphasized the ethical duty to reduce inequities among the most vulnerable and/or socially deprived communities, including immigrant groups [1–4]. Europe ranks first globally as host for international immigrants (82 million) [5]. In Europe, most individuals with an immigration background are regular residents who benefit from consolidated healthcare coverage. Although evidence remains limited in Europe, inequities have been described in end stage kidney disease (ESKD) treatment [6], waiting list (WL) accessibility [7–9], likelihood of preemptive and living donor kidney transplant (LDKT) [10–14] and outcomes (i.e., graft survival and function) of kidney transplant (KT) among immigrant populations relative to their European-born referents [6, 15, 16]. Studies have also noted that these populations are increasingly represented among patients requiring transplantation. At the same time, these groups have higher rates of refusal for deceased organ donation when compared to native-born and other foreign-born counterparts, with the potential for detrimental effects on waiting times and outcomes of transplantation [17–19].
Immigrants are a heterogeneous group. Features may vary among individuals as a result of the reasons for and circumstances of migration, migration pathways, and across countries depending on migration history, immigration policies, social security systems, and other societal features [20]. However, these populations are often exposed to structural inequities. Structural inequities may increase health risks at each stage of the migration process, namely, before migration takes place, during the migration process, during integration, and after return to the home country. Risks may increase because of cultural, linguistic and relational difficulties, diminished socioeconomic conditions, discrimination, inferior knowledge of healthcare systems and administrative regulations in host countries, and the lack of culturally competent healthcare services [3, 21–25]. The interplay among these factors may lead to inequities in healthcare accessibility and quality, even in countries with universal healthcare coverage [26, 27].
Italy ranks third in Europe in the total number of regular residents with non-EU citizenship (5.2 million) [28]. Of these, the most numerous are the Romanian, Albanian, Moroccan, and Chinese communities (see resident immigrant groups based on citizenship in Supplementary Table S1). Given the recent surge in immigration, adult immigrant and ethnic minority groups in Italy overlap [29].
In Italy, immigrant populations are generally identified as vulnerable groups. For instance, non-European-born individuals in Italy are more likely to be socioeconomically disadvantaged, with difficulties in oral and written communication, and, relative to individuals who have migrated to other EU countries, with a lower educational level [26, 30]. Most immigrants are younger and healthier when compared to native-born referents. Similar to European data [31–33], a large segment of first-generation immigrants in high migratory pressure areas in Italy has ESKD (7.6%–35%) [34–36] and liver disease (9.2%) [37]. Studies reveal that these populations present significantly higher rates of diabetes, obesity (especially among subjects of South-east Asian and Northern African origin) and other risk factors (i.e., hypertension) for the progression toward organ failure (especially ESKD) requiring replacement therapies [27, 38, 39]. Italy has a universal healthcare system which guarantees organ transplantation regardless of ethnicity, immigration background, religious beliefs, gender, socio-economic status, health literacy, linguistic difficulties, or cultural diversity. However, evidence from other healthcare settings has shown inequities in accessibility, quality and outcomes of care among immigrant populations [26, 27]. Equity is a major principle in organ transplantation; ensuring equity in ODT requires to first examine whether inequities are present. Tackling inequities is critical to ensure that all people achieve the best possible health outcomes, and addressing inequities is key for the trustworthiness and transparency of transplant systems [40].
The objective of this narrative review is to determine whether gaps exist between immigrants and native-born populations in ODT in Italy. In the process, we seek to identify gaps in research and potential areas for intervention, and illustrate actions that CNT has undertaken thus far to tackle inequities in ODT among immigrant communities in Italy.
METHODS
Search Strategy
We searched PubMed for case-control studies, retrospective and prospective cohort studies, and cross-sectional studies addressing inequities in ODT in immigrant populations in Italy. We searched for articles written in English and Italian published between 1st January 2000 and 28th March 2023 using the following search string: (immigrants OR migrants OR immigration) AND (“organ don*” OR “organ transplant*” OR transplant*) AND (Italy OR Italian). The references of the selected articles were scrutinized for additional references.
Definitions
For the purposes of this narrative review, we adopt the following definitions of key terms:
Health inequities: “potentially avoidable differences in health, or in health risks that policy can influence, between groups of people who are more or less advantaged socially, which … systematically place socially disadvantaged groups at further disadvantage on health” [41]. This definition, grounded in ethical and human rights principles, emphasizes the subcategory of health differences indicative of social injustice, which distinguishes health inequities from other health differences.
Migrant: “any person who is outside a State of which he or she is a citizen or national, or, in the case of a stateless person, his or her State of birth or habitual residence. The term includes migrants who intend to move permanently or temporarily, and those who move in a regular or documented manner as well as migrants in irregular situations” [42]. According to the European Commission, the migrant category excludes persons who travel for tourism or business purposes and excludes intra-EU mobility [43].
Ethnicity: “the social group a person belongs to, and either identifies with or is identified with by others, as a result of a mix of cultural and other factors including language, diet, religion, ancestry, and physical features” that are shared by individuals in the same group [44].
As recommended by prior reports [45], both the features related to “ethnicity” (including country of origin or descent) and “immigrant status” (or family history of immigration) should be considered for the purposes of studies in relation to ODT [45]. For instance, the European Public Health Association contends that, although immigration includes also elements of ethnicity, “visible minorities” are likely to experience more significant inequities relative to their White referents, similar to immigrants [46].
Eligibility Criteria
We included articles meeting the following criteria: addressing organ donation and/or transplantation and including individuals with an immigration background residing in Italy. We excluded articles addressing non-organ transplantation (i.e., tissue, blood or cell donation), systematic reviews, literature reviews, and case reports.
Data Extraction
Following identification of eligible articles, the following data were extracted and included in a descriptive table presenting: authors and publication year, age group, Italian area where studies were performed, study design and analysis, main estimates, and comment to study findings.
RESULTS
The PubMed search yielded 66 articles. Of these, 59 were excluded after screening of title and abstract as not matching the inclusion criteria. Following full text review, the remaining 7 articles were assessed for eligibility and were included in the review. One article was included from the reference section of a selected article.
Study Characteristics
The descriptive details and main findings of the eight included articles are summarized in Table 1. The period of data collection varied between 1994–2001 [48] and 2010–2020 [49]. Studies were published between 2004 and 2022. There were two survey studies [35, 36] but most had a retrospective design [34, 47–51]. Of these, five were cohort studies based on national [47, 49, 50] and regional registries [34, 51], and one was a single center study [48]. Articles were categorized according to the following time-points of the ODT process, as described below:
• ESKD treatment,
• access to the transplant waitlist (WL),
• likelihood of transplant,
• outcomes of transplant,
• transplantation and refusal rates to deceased organ donation.
TABLE 1 | Current evidence of inequities in organ donation and transplantation among immigrant and ethnic minority populations in Italy.
[image: Table 1]Main Findings of Included Studies
End Stage Kidney Disease Treatment
There were five studies on the treatment of ESKD. Of these, most addressed the adult patient population [34–36, 48], except one that focused on pediatric patients [47]. With the exception of two survey studies [35, 36], the remaining articles had a retrospective design [34, 47, 48], of which two were based on a regional [34] and national registry [47]. Only three studies specified the patients’ countries of origin beyond broader ethnicity categories [34, 35, 48]. All studies reported that immigrant patients with ESKD on chronic dialysis treatment are younger relative to their native-born referents, have a regular residency permit, and most frequently originate from Northern Africa and Asia (where this was explicitly stated, patients from Northern Africa originated mostly from Egypt, Morocco, Libya, and Tunisia; patients from Asia chiefly from the Philippines and Bangladesh) [34, 35, 48]. In adults, referrals were more often delayed [34–36, 48], whereas this information was missing in the pediatric study [47]. The 1- (74.6% vs. 51.5%) and 5-year (91.9% vs. 84.7%) patient survival after dialysis start was significantly higher among immigrants in Lazio [34]; no differences were detected between the children born of immigrant parents and their native-born counterparts (87.4% vs. 89.7%, p = 0.35) [47]. Two studies noted a higher rate of clinical complications following visits to home communities [35, 48]. There were no national cohort studies (prospective or retrospective) controlling for potential confounders.
Access to the Transplant Waiting List
Studies examining the association between immigrant status and access to the transplant WL (n = 3) were focused on adult patients pursuing KT in the Italian North-Western (Lombardy and Piedmont) [35, 36] and Central areas (Lazio) [34]. The studies from Lombardy and Piedmont were surveys. The study from Piedmont found that, irrespective of the younger age and better clinical conditions relative to natives, a large proportion of immigrant patients with ESKD is not yet considered for KT (46%), is in the process of being evaluated (23%) or is inactive (2%). The study reported that, in many cases (40%), language barriers compromise patient-provider communication, leading to impairment of informed consent and reducing adherence to prescribed medical and dietary regimens. Pending regularization status and other socioeconomic factors including poverty and poor housing quality are reported as factors with the potential to reduce the chance for these patients to be waitlisted. Periodic visits to home countries and associated exposures to endemic infections and/or undertreatment of ESKD are commonly observed [35]. KT eligibility (31.2% vs. 29.5%, p = 0.57) and WL registration (93.9% vs. 91.6%, p = 0.43) rates are comparable between immigrants and natives in Lazio [34]; WL registration is significantly higher among patients from non-EU countries relative to EU-born referents in Lombardy (34.8% vs. 18%, p < 0.01) [36]. National cohort studies controlling for potential confounders are missing.
Likelihood of Transplant
Two retrospective national cohort studies of the adult and pediatric populations examined the association between immigration background and likelihood of KT [47, 49]. Competing risk analysis of adult patients waitlisted for KT revealed that non-European immigration background (i.e., from non-EU countries beyond Eastern Europe - excluding North America and Oceania) is associated with a diminished likelihood to receive LDKT [adjusted relative probability of non-European-born vs. Eastern European-born 0.51 (95% CI: 0.33–0.79; p = 0.002); of non-European-born vs. EU-Born: 0.65 (95% CI: 0.47–0.82; p = 0.001)]. In contrast, the study found that immigrant status does not affect the rate of deceased donor KT or permanent WL withdrawal [49]. The study of pediatric patients found that belonging to the immigrant group is associated with a significantly lower probability to receive a preemptive KT (OR 0.25, 95% CI 0.08–0.72, p = 0.011), whereas waiting time to KT does not differ between native-born and immigrant patients (2.2 vs. 2.4 years median, p = 0.45) [47]. This study was unique in highlighting that the majority of mothers (82.5%) and fathers (80%) of immigrant children originated from low- or medium-income countries.
Outcomes of Transplantation
A retrospective cohort study of the Italian National Transplantation Network assessed the association of immigration background with KT outcomes [50]. The study found that non-European immigration background (i.e., from non-EU countries beyond Eastern Europe—excluding North America and Oceania) is associated with worse long-term kidney graft function decline following KT relative to EU-born and Eastern-European born counterparts. Compared to EU-born KT recipients, in non-European-born KT recipients, the adjusted average yearly eGFR decline was −0.96 mL/min/year (95% CI: −1.48 to −0.45; p < 0.001), whereas it was +0.02 mL/min/year (−0.77 to +0.81; p = 0.96) in Eastern European-born KT recipients. There were no statistically significant differences in transplant survival beyond 1 year after KT [it was 91.8% in EU-born (95% CI: 87.1–96.8); 92.5% in Eastern European-born (86.1–99.4); and 89.3% in non-European-born recipients (83.0–96.0)].
Transplantation and Non-Refusal Rates to Deceased Organ Donation
Only one regional study from Piedmont assessed transplantation and non-refusal rates to deceased organ donation among immigrant family members in intensive care units (ICU) [51]. Between 2004 and 2011, out of 2,914 transplants, first-generation immigrants [n = 222 (7%)] received liver (n = 66), kidney (n = 130), heart (n = 21) and lung (n = 5) transplantation. Acceptance of deceased organ donation was lower in some ethnic groups, regardless of immigration background. Families originating from Romania had the most favorable attitude towards organ donation (78.8%), whereas families of Moroccan and Albanian origin were the least favorable (25% and 33%, respectively) [51]. These data were not adjusted for any potential confounding factors.
DISCUSSION
ODT is a complex process with many clinical, psychosocial, and cultural factors that may be associated with immigrant status. Patient and family education and informed consent are keys to equitable care for vulnerable populations throughout the ODT process. Shared decision-making is the most desirable and ethical model of informed consent at all stages of ODT [52] but may be impeded by multiple factors at the level of patients, providers, the clinical encounter, the healthcare system, and the broader societal context. “The ethical foundation of informed consent can be traced to the promotion of two values: personal wellbeing and self-determination.” This can be achieved only when the informed consent process is “based upon mutual respect and participation, not a ritual to be equated with reciting the contents of a form … ” [53]. Our study newly shows that, despite a publicly funded health system with universal healthcare coverage, non-European-born individuals living in Italy are less likely to receive LDKT and more likely to have inferior long-term kidney graft function compared with EU-born and Eastern European-born individuals. Further, while immigrant patients are increasingly represented among transplant recipients (especially kidney and liver transplants), refusal rates for organ donation are higher in some ethnic groups compared with native-born and other foreign-born referents. However, existing literature based on regional and national registries focuses on KT with descriptive analyses not adjusted for all potential confounding variables. Qualitative studies assessing the perspectives of relevant stakeholders, the lay public, bereaved family members, patients pursuing transplant, (potential) living donors from immigrant communities, and transplant centers and ICU healthcare professionals (HCP) are missing. Such studies would inform on the potential barriers to transplant care at the individual, interpersonal, and the societal level to identify potential areas for intervention [1]. In addition, evidence is lacking of the patient experience throughout the various stages of the ODT pathway (from end stage organ disease onset through to post-transplant follow-up). These studies could provide insights into the factors which may have negative downstream effects on the outcomes of transplantation for individuals with an immigration background. The higher refusal rates and reduced live donation among ethnic minority populations have the potential to increase the waiting time for transplantation [18, 54]. The inability to match donor and recipient ethnicity may negatively impact on patient and graft survival [55, 56].
Discrepancy between transplantation and refusal rates to organ donation [18, 19] are not indicative of a lack of reciprocity or unequal contribution to organ donation among immigrant populations. Rather, as for the other phases of the ODT process, they are likely a reflection of multiple, intersecting factors [17, 18, 33, 57–60]. Among immigrant populations, the lack of knowledge regarding ODT, varied cultural and religious beliefs, low health literacy, lack of trust towards the healthcare system and HCPs in the host country, a systemic inability to communicate about ODT in a culturally sensitive fashion, and the background framework of ODT in the country of origin with fear of organ trafficking, unfairness, lack of transparency, or general mistrust towards the healthcare system may contribute to negative attitudes towards organ donation in some immigrant groups [17, 18, 33, 57–60].
Studies from across Europe have drawn attention to the association of immigrant and/or ethnic minority status with inequities in ODT. An incident cohort study of 11,299 ESKD patients from the United Kingdom (UK) (9,602 White, 1,178 South Asian, 519 Black) [9] found that individuals of South Asian and Black ethnicity are younger, more socially deprived, and have more diabetes. Such individuals are more likely to be referred later to a nephrologist relative to White referents (p = 0.01). After adjusting for patient characteristics, social deprivation, and center effects, South Asian patients were more likely to be wait-listed compared with White patients, whereas no differences were noted between patients of Black and White ethnicity [9]. The ethnic composition of this patient cohort was different from that of Italian studies (i.e., in all three Italian studies on waitlisting, the immigrant category comprised patients of both White and non-White ethnicity), and no data were available of the patients’ immigration background or family history of migration. Besides, ethnic diversity presents substantial differences between Italy and the UK. Yet, the findings of delayed nephrological referral in the UK and Italy are similar. Despite the UK and Italy having a universal healthcare system, it is possible that the lower use of primary and specialist care among individuals from ethnic and immigrant minority communities may explain a portion of delayed referrals [26, 61]. WL accessibility is higher or equal in immigrant groups when compared with their non-immigrant counterparts in Lombardy and Lazio, respectively, but lower in Piedmont. Italy and the UK provide lifelong transplant care which may dampen the adverse effect of the patient’s insurance status or socioeconomic deprivation level on WL enrollment [62]. However, the Italian healthcare and welfare systems are decentralized, and each region is in charge of organizing and delivering healthcare, social care and social welfare services to the population [63]. Therefore, in Italy, systemic regional differences may account as potentially confounding factors and may explain a portion of existing differences among regions. Besides, although socioeconomic deprivation is common amongst immigrant communities in Italy [30], none of the studies included in this review explored the interplay between immigrant status, ethnicity and socioeconomic deprivation.
Other studies have noted the association of immigrant status and/or ethnicity with reduced likelihood of preemptive or LDKT [10, 12, 14, 15], although some - including the study included in this review—did not account for socioeconomic status [10, 49]. In the UK [12], socioeconomic deprivation (p < 0.001) and ethnicity (p = 0.005) are significant, independent and interactive predictors. This translates into a marked difference in the proportions of LDKTs between White and non-White recipients in the most socioeconomically deprived groups (39.5% versus 19.3%), but not among the least deprived segments (48.5% versus 51.9%) [12]. One single center retrospective cohort study of 77 pediatric patients [32 born of immigrant families (10 from former Yugoslavia, 10 from Turkey, 10 from other countries]) from Austria [64] contradicted this finding, despite the presence of multiple migration-related inequities (i.e., information delay, limited communication, low levels of knowledge, and self-reported conflicting beliefs) [64]. However, this was largely a White, Eastern European cohort with a longer standing immigration history [46]. Inferior likelihood of LDKT may result from the interplay among various factors at the level of patients, potential living donors, providers, and the healthcare system. These may include personal, religious or cultural beliefs, limited health literacy, lack of family members living close enough to be evaluated for donation, lack of support, inability to take time off work for potential living donors, inadequate communication, suboptimal patient/living donor education, providers’ biases or concerns about non-resident donors’ follow-up, and lack of healthcare policies for coverage of travel and medical fees for living-donor surgery and follow-up of non-resident donors [22, 24, 49, 65–71].
Most studies of the outcomes of transplantation among immigrants and/or ethnic minority communities [11, 15, 16, 72–76] find no statistically significant differences in patient or graft survival. The study by Grossi et al. included in this review is the only study which found an association between immigration background with worse kidney graft function decline following KT [50]. One single center retrospective cohort study of 555 (50 Black, 505 non-Black) KT recipients from the UK found that, independent of CYP3A5 expresser status, Black KT recipients have poorer long-term outcomes relative to those from other ethnic groups [16]. Similarly, a pediatric study from the Netherlands found higher rejection rates among immigrant KT recipients when compared to non-immigrant referents [10]. As access to care is provided in these regions, it is possible that inequities in earlier stages of transplant care play a role. Late referrals, inferior rates of preemptive and/or LDKT, inadequate patient education, and inability to address socioeconomic and cultural factors associated with immigrant status are some examples [15, 77]. Immigration may also contribute to different exposures to opportunistic infections. Ethnicity may be associated with higher alloreactive immune reactions or metabolism of immunosuppressive medications [10, 15, 75, 78]. The impacts of social determinants of health associated with immigration may also account for a portion of unfavorable trends in KT outcomes [31, 79].
Interventions
Current approaches to communication, patient education and management are less likely to be effective with subjects from immigrant and/or ethnic minority groups. Targeted/tailored interventions to meet the needs of these populations remain limited in Europe. Studies have advocated for a coordinated approach to empower these individuals at all stages of the process by encouraging participation and inclusion [1]. Studies in the UK [59], Spain [80], and the Netherlands [81] have attempted to improve dialogue with diverse ethnic and faith communities to empower HCPs to deliver more culturally competent and family-centered approaches regarding organ donation and LDKT [57, 80]. Culturally and linguistically competent websites or transplant-center based education to empower specific ethnic minority groups by targeting their needs may also prove useful [82, 83].
In Italy, multilingual donation-related informative material and courses on ODT for cultural mediators and other HCPs involved in organ procurement in some centers have improved the cultural appropriateness of end-of-life care [84, 85]. CNT has initiated a project titled “Fostering And Improving equity, participation and inclusion in Transplantation Healthcare” (FAITH) [86] consistent with ESOT policies [4] to adapt ODT communicative, educational and management processes to the needs of immigrant communities, families and individuals (Figure 1) (a more detailed description of the research protocol and agenda is reported in the Supplementary Box SA).
[image: Figure 1]FIGURE 1 | Conceptual model of the FAITH project of the Italian National Transplant Center. The figure illustrates the centrality of shared decision making at all stages of the organ donation and transplantation process. The first communication process refers to the relationship between institutional actors and the general public/communities (1), the second to the relationship between healthcare professionals in ICUs and the family members of potential deceased donors (2), and the third to the relationship between transplant professionals and transplant candidates/recipients/(potential) living donors (3). The figure also points out that, to enable the prevention of inequities, interventions should be implemented to target not only communities and/or individuals with an immigration background, but also those who relate with them, namely, institutional actors (1), ICU (2) and transplant centers’ HCPs (3), and the contexts where these processes respectively occur [i.e., the societal context (especially relative to the healthcare system—with a focus on healthcare organizations for stages 2 and 3—and policies)]. HCP, Healthcare Professionals; ICU, Intensive Care Unit; LD, Living Donor; MEM, Migrant and Ethnic Minority; Tx, Transplant; WL, Waiting List. *Adapted and modified from Grossi and Cardillo [86].
It is possible that gaps may persist because of inequalities at the broader societal level and biological variations in some ethnic groups. However, considering the portion of inequities engrained in modifiable factors is a compelling ethical duty.
Limitations and Strengths
Studies of inequities in ODT among immigrant populations residing in Italy included individuals with extreme diversity of cultural, religious, social and immigration backgrounds. These are major limitations as these aspects may significantly bias the interpretation of the results and the potential for intervention. Besides, we acknowledge that there can be no “one size fits all approach” to immigrant populations. For instance, because there can be great within-group variation, future studies should collect data to enable better understanding of the many factors intersecting with immigration. Potentially confounding factors include, but are not limited to, socio-economic status, educational and occupational background, country of origin or descent, reasons for and circumstances of migration, time elapsed since immigration as a proxy for acculturation and integration, language proficiency, local integration policies, and other systemic features which may vary among regions. Another limitation lies in the small number, size, and limited quality of studies. Studies are focused only on ESKD and KT. Yet, this is consistent with prior reviews of inequities in organ transplantation [87]. None investigated possible differences in the need for organ transplants among resident versus more vulnerable immigrant groups (i.e., refugees, asylum seekers, undocumented immigrants). However, studies have shown that the need for KT in these vulnerable groups is infrequent in Europe [88], and most immigrants in Italy are regular residents (5.7 million regular versus 519,000 irregular migrants in 2021) [89]. Italian findings might not apply to immigrant populations residing in countries with a different healthcare and social security system, with longer standing immigration history, or to second- or third-generation immigrants (i.e., subjects who were native-born of foreign-born families). As noted in prior reports, consensus is lacking about the categorization of these populations in Europe [1, 45]. This applies also to the studies included in our review. Because ethnicity-related statistics are not allowed in the Italian Census, immigrant status is identified by surrogates like citizenship, place of birth, former citizenship for Italians, and citizenship of parents [37], challenging data interpretation, reporting, and comparisons. Within-country and cross-country comparisons are further challenged by the immigrant category not always distinguishing between individuals who have migrated from EU and non-EU countries, and between people from non-EU countries (i.e., Eastern European countries vs. other non-European/non-Western countries) and between ethnicities. However, the greatest strength of this work is that, when compared to prior evidence from the UK and the US that consider broader ethnicity or racial categories (i.e., Hispanic, Asian or Black) [18, 33], data from Italy may provide additional insights related to immigrant status and country of birth to provide better understanding of trends and target actions [18]. The Italian pathway against inequities in ODT provided in the Supplementary Appendix may inform future similar initiatives in other countries. The findings derived from the preliminary feedback of key stakeholders in the ODT process (Supplementary Tables S2, S3) may contribute to targeted interventions on modifiable barriers to meet the needs of immigrant populations and provide more equitable transplant care among individuals from these communities.
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Dear Editors,
Immigration is an ongoing and emergent phenomenon worldwide. With 82 million subjects who have migrated from other countries, Europe is currently first at the global level as host of international migrants [1]. In Europe, Italy stands third in the number of regular residents from outside the European Union (EU) (5.2 million). Over the past 20 years, Italy has become an increasingly diverse country. Given the recency of the immigration phenomenon, adult immigrant and ethnic minority groups in Italy coincide. Ethnic minorities originate mostly from Eastern Europe (Romania, Albania, Ukraine, and Moldova), Northern Africa (Morocco and Egypt), Asia (China) and South Asia (India, Philippines, Bangladesh and Pakistan) [2], with Eastern European populations having the longer-standing immigration history.
It is well known that the attitude toward post-mortem organ donation is complex and multifactorial and may be influenced by many intersecting factors requiring a socio-ecological approach (i.e., considering the factors intervening at the individual, interpersonal and societal levels) to enable understanding. This is especially relevant when it comes to considering the factors underlying the attitude of individuals who have migrated from other countries or who are from ethnic minorities. At the individual level, many factors may play a role. These factors include cultural and religious beliefs, language proficiency, socioeconomic status, and low health literacy. Further, lack of knowledge of organ donation and transplantation, lack of trust toward the healthcare system and healthcare professionals (HCP), and lack of familiarity with the complexity of the healthcare system may be influential. Additional factors may include also the individual reasons for and circumstances of migration, time elapsed since immigration as a potential proxy for acculturation and/or integration, and organ trafficking or corruption in healthcare systems being widespread practices in countries of origin. Besides, HCPs’ lack of training for the development of intercultural competences and communicative/relational abilities, and interpersonal dynamics between potential donors’ families and HCPs in intensive care units (ICU) may equally account for a portion of attitudes among immigrant donors’ families in ICUs. At the healthcare system level, the inability of institutional actors to communicate about organ donation and transplantation in a culturally sensitive fashion among the public and to reach out effectively to these communities by improved participation and involvement of local faith/community representatives may equally play a role. Availability of culturally competent and, more broadly, diversity sensitive healthcare services, administrative difficulties, poor care coordination among the actors involved, and other features at organizational, local levels and, finally, the broader societal context (i.e., integration and migration policies, discrimination) also have the potential to stand among the contributing factors [3].
We have extracted data on 24,222 donors between 1 January 2012 and 31 December 2021 from the Transplant Information System (SIT) of the Italian National Transplant Center (CNT). As in earlier studies [4, 5], non-EU-born individuals were categorized as Eastern European-born and non-European-born as distinguished from EU-born (see the Supplementary Appendix for additional details) and included groups that were represented by at least 30 subjects. Out of 24,222 donors, 1,077 (4.4%) were non-EU-born and 1,771 (7.3%) were foreign-born. We estimated refusal rates along with 95% credible intervals (95% CI) based on Bayesian logistic models that was adjusted for Italian region of donation (The Stata and R Stan code for the statistical analyses are freely available at1; see the Supplementary Appendix for more details on the size of each group and on the distribution across Italian region of donation). As shown in Figure 1, refusal rates varied greatly according to both donor’s ethnicity (Figure 1A), and donor’s country of birth (Figure 1B). Compared to the native-born Italian population, the refusal rates were higher across virtually every immigrant group and mostly originating from non-Western countries, with the exception of individuals from Sri Lanka. The mean probability of refusal ranged from 27.2% (95% CI: 18.5%–42.3%) for EU-born donors to 69% (95% CI: 55.5–83.0) for North African and Middle-Eastern donors (Figure 1A); from 24.3% (95% CI: 14.5%–37.0%) for donors from Poland to 75.5 (95% CI: 64.9–84.0) for donors from China (Figure 1B). Studies on refusal rates among individuals who have migrated from other countries are scarce in Europe. To the best of our knowledge, there are only two reports, one from the UK and the other from Norway that have examined refusal rates according to ethnicity and/or immigration status. Consistent with our findings, they have both reported higher refusal rates among migrant and ethnic minority individuals relative to their native-born or White referents [6, 7]. However, the UK report was unable to present the detailed data of refusal rates according to countries of origin and referred only to broad ethnicity categories (i.e., Black, Asian and other minority ethnic groups) [6]. In contrast, the Norwegian article did not provide any data of either ethnicity or immigrant status as these data are not routinely collected in Norway. Therefore, the article only provided a general overview of the problem [7].
[image: Figure 1]FIGURE 1 | Proportion of refusals to donation according to ethnicity (A) and country of birth (B). The circles represent the mean, the horizontal bars the 95 percent credible intervals. A dotted vertical bar is drawn at the mean of the referent group, namely, EU-Born (A) and Italy (B). A 95% percent credible interval that does not cross the vertical red bars suggests a low probability (i.e., less than 5%) that the refusal propensity of the group is alike the referent group. We included only groups that were represented by at least 30 subjects. The plots results from fitted Bayesian regression models that were adjusted for Italian region of donation.
We contend that it is an ethical duty and responsibility to foster shared decision-making (i.e., “a relational process … allowing decisions to develop over time by jointly respecting clinical indications and individual … subjective considerations, values, needs, preferences, life circumstances and goals”) [8] to enable free and informed choices surrounding organ donation among these populations. Consideration of the informative, cultural, and psychosocial needs of these communities in relation to deceased organ donation and end-of-life care; understanding of the difficulties and educational gaps among HCPs and of the deficiencies at the organizational level allowing to communicate in a culturally sensitive fashion with bereaved family members in ICUs, and the promotion of an ongoing dialogue among all stakeholders (including representatives from minority, migrant and faith communities) are critical for the subsequent development of interventions directed towards these populations [9, 10]. The CNT has recently initiated a project named Fostering And Improving equity, participation and inclusion in Transplantation Healthcare (FAITH) to address the existing gaps in the entire organ donation and transplantation pathway (i.e., promotion of the culture of organ donation and transplantation among the public/communities, relational processes in ICUs, and relational/educational processes at transplant centers with transplant recipients and, when this applies, their potential living donors) to enable the implementation of shared decision-making across the entire process [9]. Future studies will examine whether simultaneous interventions on the modifiable factors at the different levels may improve the ability of the transplantation system to respond effectively to the needs of an increasingly diverse and multicultural society.
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The European Society of Organ Transplantation (ESOT) strives to promote equity, diversity, and inclusion (EDI) across all its activities. We surveyed the transplant community’s experiences and perspectives regarding EDI within ESOT as an organization and its educational activities, and research in general. A total of 299 respondents completed the questionnaire. About half agreed that ESOT’s Executive Committee, Council, and Sections/Committees are diverse and inclusive (51%) and that ESOT promotes EDI in its live and digital educational activities (54%). Forty percent of respondents agreed that scientific and clinical trials in the field of transplantation are diverse and inclusive. Despite the wide distribution of the survey, most of the respondents self-identified as White and were either physician or surgeon. However, the results contribute a unique insight into the experiences and perspectives of the transplantation community regarding EDI. Whilst ESOT is committed to the principles of EDI, perceptions and the high number of proposals show the apparent need to prioritize efforts to embed EDI across ESOT and transplantation science. These data should constitute a starting point for change and provide guidance for future efforts to promote EDI within the transplantation community.
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INTRODUCTION
Societal evolution has increased awareness of the challenges involved in achieving equity, diversity, and inclusion (EDI) in professional environments. Accordingly, many medical organizations have acknowledged their role in promoting and improving EDI to develop an inclusive workforce. Studies on EDI within clinical and academic transplantation have revealed alarming results. A survey conducted by the International Liver Transplant Society showed a low rate of female leadership (8.2%), a high rate of professionals who experienced racial and/or gender-related discrimination (34.7%), and a low rate of support after discrimination for the victims (43.7%) [1]. A retrospective analysis of transplant centers in the United States showed that only 8.5% of transplant surgical directors were female, 5% were Black and a majority were non-Hispanic White (55%) [2]. Gender disparity was also evident in scientific and clinical transplant research. Studies have shown a higher percentage of male first and last authorships (63.8% and 69.8%, respectively) in high-impact scientific publications, a higher percentage of male versus female editors in chief (82% and 18%, respectively), less female author citations, and less external funding awards to female researchers [3, 4].
A review of racial disparities in the US transplant surgery workforce showed minimal improvement from 2000 to 2013 [5]. The number of Black transplant surgeons increased from 2% to 5.5%, while the White to Non-White transplant workforce ratio increased by 35%. In the US heart transplant workforce, a small increase in the percentage of Non-White surgeons was seen between 2000 and 2020, where the percentage of Black surgeons changed from 0.7% to 2.0%, Hispanic surgeons from 2.3% to 4.4%, and Asian surgeons from 8.2% to 22.8% [6]. Failure to adhere to the principles of EDI harms scientists, trainees and patients, and leads to unequal access to leadership, career advancement opportunities and compensation [7, 8].
These data demonstrate that awareness and promotion of EDI within the field of organ transplantation are urgently needed. We therefore explored the EDI perceptions of the European transplant community to identify areas for improvement in promoting awareness of EDI.
METHODS
The European Society for Organ Transplantation (ESOT) Diversity & Inclusion Advisory Group was formed to advance diversity and inclusion within ESOT. The Group consisted of ten members with various backgrounds and roles within ESOT from eight different countries both within and outside Europe. A questionnaire was designed to survey perceptions regarding the strategies required to promote EDI within ESOT. For the questionnaire EDI was broadly defined as concerning gender, sexual orientation, ethnic and racial background, immigration status, ability/disability, socio-economic status, and the patient perspective.
The questionnaire collected demographics and EDI perceptions regarding several topics (Supplementary Table S1). This paper presents the data on the following topics: 1) ESOT’s promotion of EDI within the Executive Committee, Council, and Sections/Committees; 2) ESOT’s promotion of EDI in its live and digital educational activities, scientific content, and attendance; and 3) EDI in clinical research and science. Perceptions were scored on a 5-point Likert Scale ranging from “strongly agree” to “strongly disagree.” Open-ended questions collected up to three proposals for promoting EDI.
The online questionnaire was open from 5 May to 30 June 2021 and again from 1 October to 1 December 2021 to solicit further responses. The questionnaire was distributed through ESOT newsletters and various social media channels.
Data were analyzed according to qualitative research methods. Open-ended answers were analyzed by AF who conducted content analysis of the explicit written words and their meanings, symbolic qualities, and expressive content. In line with Krippendorff, the content analysis summarized surface features of the meaning units and interpreted the content [9]. Thus, the underlying meaning in each passage was illustrated by themes, while the manifest data were organized into categories and subcategories. First, every statement was read in detail, which provided a general sense of the content. Thereafter, the responses were divided into meaning units, i.e., single words, parts of, and whole sentences, and then condensed. The content of the condensed meaning units was formulated into categories and sub-categories. In line with qualitative research methods, numerical data were not presented for these categories and sub-categories. The interpretations were based on a holistic analysis of the content in each category and included several themes. The themes can be seen as a thread of meaning that recurs in the content of the categories.
RESULTS
Two hundred and ninety-nine respondents completed the questionnaire. Most respondents were aged 35–44 years (36.2%), self-identified as White (83.5%), physician (27.4%), and described themselves as female (55.5%). Respondents came from 38 countries with the United Kingdom (33.9%), Spain (14.4%), Italy (8.7%), France (5.7%), Netherlands (5.0%), and Switzerland (3.4%) being the most frequently reporting countries (Table 1).
TABLE 1 | Demographics of the survey respondents (n = 299).
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Fifty-one percent of respondents either agreed or strongly agreed that ESOT is a diverse and inclusive organisation regarding its Executive Committee, Council, and Sections/Committees, 33% neither agreed or disagreed, and 15% either disagreed or strongly disagreed. The main theme among the proposed ideas was that EDI is achieved by strong governance, which consisted of the subthemes “Governance” and “Representativeness and Selection.” “Governance” included, for example, bylaws and procedures and “Representativeness and Selection” young professionals, women and patients (Figure 1).
[image: Figure 1]FIGURE 1 | The respondents’ perspectives on how the European Society for Organ Transplantation (ESOT) can promote diversity and inclusion in the executive committee, council, and sections and committees, labelled according to overall theme, categories and subcategories.
Governance
The category “Governance” included perceptions and proposals regarding representation, where it was perceived as important to outline structures in an organic, open, and transparent way when recruiting Executive Committee members. It was suggested that senior management should always include at least one woman. Balanced gender representation was strongly emphasized and preferred in any selection process and may be achieved by quota, leadership training, and by giving extra points to women and/or ethnic minorities. Furthermore, observer positions on committees for trainees were welcomed. Governance also includes bylaws in which EDI regulations are outlined. Respondents stated that diversity should be visible in all layers of the organization and bylaws needed to reflect diversity goals for the whole organization, including Sections and Committees.
To support EDI, valid procedures are required. Awareness can be increased by monitoring EDI across Sections and Committees and making the data public. Other suggestions included increasing transparency in selection procedures, being mindful when evaluating candidates, anonymizing applications, and reaching out to persons outside of ESOT. It was felt that ESOT also needs to encourage and support applications from less established professionals. Using different languages in meetings, offering implicit bias training, limiting the tenure of Council members, and promoting a bottom-up instead of a top-down organization were also suggested.
Lastly, governance is about promoting values and building an inclusive culture. This can be done by ensuring diversity in award winners and highlighting diversity as a value of the organization. Young professionals should be nurtured by means of programs and ESOT should highlight initiatives for implementation of these programs, and for recruiting and developing talented professionals of all genders. Finally, the establishment of an EDI and outreach committee may ensure that EDI is always on the agenda.
Representativeness and Selection
Several groups were highlighted as underrepresented or as minority groups within the ESOT community, which participants felt should be targets for selection and outreach activities. Young professionals are regarded as persons in need of support and promotion, and who should participate in working groups alongside more experienced professionals. The importance of approaching young professionals from outside the US and Europe. especially from lower income countries, was also stressed. A key message was that women in general, and non-White women in particular, should be encouraged to participate and apply for awards to achieve a 50/50 male-female ratio.
Recruitment of professionals from different countries, backgrounds, and ethnicities was also highlighted as an important area for improvement. Ethnic diversity means including professionals from Black, Asian, Minority Ethnic (BAME), Latin American and non-European backgrounds. Suggestions included grants which could be offered to non-European researchers to stimulate inclusion. One way to prevent bias would be to use blinded selection procedures and elections, which would simultaneously facilitate inclusion of professionals with disabilities. Improvements in diversity may be achieved by actively encouraging people of all backgrounds and genders to apply for positions within ESOT.
Professionals with families and young children need to be supported by initiatives that facilitate combining career and family life such as access to digital learning solutions, e.g., webinars and online courses. Furthermore, increased lesbian, gay, bisexual, transgender, queer and intersex (LGBTQI+) visibility and representation were requested to show ESOT’s support of this group.
There is also a need for patient inclusion, in particular independent patients free of policy agendas. Accepting patients in the Council and Sections and Committees would enable them to contribute to decision-making processes. Finally, some respondents opposed the efforts to ensure EDI, arguing that EDI should not be promoted at all.
EDI in ESOT’s Live and Digital Educational Activities
Fifty-four percent of respondents either agreed or strongly agreed that ESOT promotes diversity and inclusion in its live and digital educational activities, 36% neither agreed or disagreed, and 10% either disagreed or strongly disagreed. The main theme among the proposed ideas was that EDI is achieved by structured proactivity and strategic interventions. Eight subthemes were identified which included “Regulations,” “Gender balance,” “Format and content,” “Promoting activities,” “Facilities and aids,” “Raise awareness,” “Patient inclusion” and “Resistance” (Figure 2).
[image: Figure 2]FIGURE 2 | The respondents’ perspectives on how the European Society for Organ Transplantation (ESOT) can promote diversity and inclusion in its live and digital educational activities regarding/in terms of both the scientific program and attendance, labelled according to overall theme and categories.
Regulations
Respondents felt that ESOT needed to develop policies and critically review whether the inclusion policies were truly representative. An EDI position statement might be useful as metrics for all types of committees.
Gender Balance
There was a strong need for gender balance and ESOT should be encouraged to consider gender parity when setting up mixed working groups. Gender balance should be aimed for in all panels, session chairs, and should be ensured throughout the scientific programme.
Format and Content
There are many suggestions for improving both the format and content of educational activities. These include more webinars, digital courses, online support for learning, and making use of, e.g., Twitter, which is easily accessible via smartphone. Respondents also requested specific EDI educational activities. Educational videos on YouTube and face-to-face online sessions were also suggested.
Inclusion could be promoted by organizing congress hubs in Eastern Europe and emerging countries, which could be combined with lectures from different parts of Europe. Educational activities should be free of scientific jargon so that all those involved, e.g., patients, could understand the content, which may facilitate broader participation.
Diverse panels led by underrepresented members could be included at scientific meetings to generate discussion groups. Education on EDI is needed and ESOT should ensure that the scientific program reflects the diversity of the society membership. There could also be focused sessions on EDI at the ESOT congress to share good practice. Clear guidance on gender and ethnic participation in the scientific programs should be available during the planning and the topic of ethnic and social differences could be addressed at congresses.
Promote Activities
Effective promotion of activities would facilitate attendance during various educational activities and the ESOT congress. The respondents highlighted the fact that participants have different backgrounds, which may not be the typical ones seen in transplantation medicine. There could also be a targeted quota for attendance or organizing committee membership of non-EU members. Low entrance fees for underrepresented groups, e.g., nurses, may stimulate their participation. More diverse moderators and speakers from different countries, avoidance of inviting the usual speakers and no events without female moderators and speakers were also requested. Respondents stress the importance of balancing the age, gender, and backgrounds of speakers while preserving the scientific value of the activity. This requires a conscious strategy regarding who to invite, e.g., speakers from Eastern Europe, non-ESOT members or leaders of the different minority groups.
Several respondents emphasized the importance of low registration fees to facilitate participation from underdeveloped or non-EU countries, trainees, young professionals, nurses, and allied health professionals. Extending invitations to, e.g., countries in Africa and Asia, would increase diversity and lead to new perspectives. To nurture the next-generation, the importance of their role in educational activities was emphasized, as was their need for support, targeted interventions, membership of scientific program committees, and invitations to chair meetings. In this context, social media could be utilized for broader dissemination and communication.
Facilities and Aids
Specific facilities are needed for attendees with children. Provision of a quiet space should be mandatory at every meeting to allow breastfeeding or pumping, or for pregnant women to rest. Childcare facilities were also requested.
By using languages other than English at meetings the diversity of attendees would increase. To make the scientific program more accessible for people with limited health literacy, lay terms could be used in certain sessions and materials developed for audiences with specific needs.
Strategies to Raise Awareness and Increase Inclusion
The respondents provided ample suggestions for how to raise awareness of EDI. ESOT should address LGBTQI+ issues and organize a task force to promote their inclusion in the community. Respondents also commented that transplant nurses are not represented in ESOT educational activities or reflected in the membership, which could be improved by creating education for nurses.
Targeted grants might be useful for engaging societies from countries in Africa, Asia, and the Middle East. Diverse role models are needed, and these should be highlighted through personal interviews and emphasizing their achievements. Furthermore, ESOT should utilize patients with medical skills and experience as public speakers, which would benefit the outreach to patients.
Patient Inclusion
The call for patient participation is strong and respondents suggest that patients should be part of all ESOT activities. ESOT needs to reach out to different communities representing patient populations. Transplant care professionals and patients should interact for mutual learning and patients can assist with specific recommendations.
Resistance
Some respondents persistently argued that ESOT should stop wasting time with surveys about EDI. In their opinion it is not the job of ESOT to promote EDI.
EDI in Science and Clinical Trials
Forty percent of respondents either agreed or strongly agreed that science and clinical trials in the field of transplantation are diverse and inclusive, 28% neither agreed or disagreed, and 32% either disagreed or strongly disagreed. The main theme among the proposed ideas was that EDI can be achieved by changes along the whole research process. Ten subthemes were identified which included “Research designs,” “Sampling and selection,” “Variables, analysis and results,” “Authorship and publication,” “Research teams,” “Funding policy,” “Boards” and “Recruitment and facilitation,” “Patient and Donor concerns” and “Resistance” (Figure 3).
[image: Figure 3]FIGURE 3 | The respondents’ perspectives for change along the research process to achieve EDI in science and clinical trials, labelled according to overall theme and categories.
Research Designs
Respondents pointed out that studies pertaining to transplantation are prioritized over studies on donation and that more studies about inequalities are needed. Another area of research interest is pregnancy after transplantation, as reproductive health in relation to transplantation involves both gender and equity aspects.
Respondents suggested that each research project should describe how EDI will be implemented. Sex and gender balance should be addressed when designing trials as opposed to analyzed post hoc. ESOT could promote research in social and health sciences and encourage inclusion of baseline equity analytics in trial reports. Longitudinal surveys integrating all parameters would be welcomed as well as diversified trials that include all possible treatment groups. Common co-morbidities should be accepted as inclusion criteria and ESOT should also encourage qualitative research designs to complement traditional quantitative designs. Multicenter studies across continents will help to increase diversity in research. Finally, researchers are encouraged to consider niche studies for certain populations not represented in larger studies and diversity in case studies.
Sampling and Selection
Diversity starts at patient recruitment and could be directed at oversampling disadvantaged groups and gender balance. Animal research should balance sex in studies. Overall, there was a need to include marginalized populations and focus on those disadvantaged in society, e.g., Black and Asian ethnicity, and economically or educationally disadvantaged participants. Recruitment of minority staff would help to increase diversity among study populations. Incentives for patients show appreciation of their time and experience. Longitudinal designs should ensure that gender, race, and socio-economic status are reported baseline characteristics. Informants also raised that entirely European studies will always be partly biased.
Variables, Analysis and Results
Subgroup analyses by gender and race should be reported and the impact on BAME patients commented on. Possible biological diversity among women and various ethnic minorities needs to be considered. Finally, some low-income countries cannot afford certain treatments, which limits the worldwide application of results.
Authorship and Publication
Reviewer bias could be minimized by removing information that could identify the gender or ethnicity of authors. Respondents feel that access to publishing in high quality journals should be based on the quality of the manuscript, not on the country of origin. To promote publications from young researchers, journals may consider reduced publication fees. Respondents suggest developing appropriate peer review and publishing standards, e.g., justification of non-representative samples.
Research Teams
There were proposals about how to organize research teams and that promotion of women or minorities in clinical trial teams should be mandatory. A way to increase inclusion would be to create overseas committees as well as develop and practice EDI guidelines for forming research teams.
Funding Policy
There were many proposals to enable funding policies that promote EDI. One suggestion was to increase funding for projects originating outside of prestigious transplant centers and funding for principal investigators from underrepresented ESOT members. Another was to provide grants that address scientific questions related to EDI. In line with this, it was also suggested that grants should be made available for transplant surgeons and physicians from developing countries. It was specifically mentioned that both trainees and women would benefit from more funding options and that fellowships should be evenly distributed between male and female applicants. A sustainable funding framework could be developed by critically reviewing the funding allocation system and robustly assessing barriers to minority or underrepresented groups. Such a system should also provide grants to returning caregivers, scientists, and clinicians after a career break.
Boards
Research boards have the potential to influence the conduct of research and ensure adaptation of EDI principles in studies. It was stressed that research boards should not be all male or White panels and should include women to achieve representative steering committees. ESOT should organize a working group to focus on studies where EDI is the main subject and issue a public statement regarding their EDI policy. By offering bias training in the educational program, awareness would increase and established norms can be scrutinized and questioned. In general, it is considered important to create an inclusive research culture.
Staff Recruitment and Collaboration
The variety of proposals and comments on recruitment and collaboration was extensive and highlighted the importance of EDI awareness when recruiting staff. Online and offline interactions between ESOT and other society members from across the globe could facilitate collaboration, especially with non-continental and Eastern Europe, and exchange programs could also be established.
Opening ESOT membership to other specialties, e.g., anesthesia, was also suggested. Transplant surgeons and physicians from outside Europe and from underrepresented countries could be invited by ESOT to take part in scientific activities and clinical trials and be offered authorship. More scientific options for transplant coordinators, nurses, and allied health professionals (AHPs) are requested as they are underrepresented in scientific activities.
There were many options identified to enable research in real-world practice. Respondents suggested that ESOT may simplify access to resources, e.g., publications or journals, for young scientists and offer funding for scientists or researchers to become principal investigators. Information about ongoing or potential research projects could be shared via social media or other channels. Knowledge exchange is highly appreciated and gender equity leadership in research should be promoted. Meetings between researchers and clinicians promote exchange of ideas. A career path program would be helpful as well as facilitating staff mobility across Europe through a mentorship program that promotes EDI.
Respondents feel that sex and gender research should be regarded as high-profile and that ESOT should actively support and engage in clinical research that investigates gender, BAME or other diverse characteristics. The respondents suggest that professionals from low-income countries should participate in editorial groups to facilitate real-world clinical guidelines and trials.
ESOT could organize an EDI hub focusing on how to improve questionnaires studying this topic in relation to transplantation, donation, and different minorities, as well as considering the impact of religion on transplantation. EDI research could be a mandatory session at scientific meetings.
Patient/Donor (Living and Deceased) Concerns
Understanding issues from patient perspectives and embracing the patients’ point of view or concerns, e.g., whether strong medications are right for them, were considered important. A diverse pool of patients to support clinical trials could be created and patients should be involved from the early stages of trial design. There is a need for wider representation of both donors and recipients in trials, e.g., both the donating and non-donating families should be represented, as well as trials on the impact of donor-recipient mismatch. Finally, it was highlighted that research should aim for quality not quantity in organ allocation and improve outcomes in kidney transplantation by giving this solid organ transplantation life-saver status. Absence of this status prevents the initiation of new drug trials, often immunosuppression, and supports the idea of dialysis as a back-up, to the detriment of the patient.
Resistance
There were perceptions that promoting EDI is not at all essential for the goals of ESOT. The commitment should be to science and not to promoting EDI. There were also suggestions of racism against White people as well as sexism against men. Focusing on EDI was considered completely unnecessary.
DISCUSSION
The survey presented in this article attracted many responses and suggestions. Around half of respondents feel that ESOT promotes diversity. Nonetheless, half of the respondents do not agree that ESOT promotes diversity. The data demonstrate an EDI imbalance within ESOT and within transplantation science and clinical trials in general, and it appears clear that a significant proportion of respondents are dissatisfied with the current culture and lack of initiatives to increase EDI.
Despite this situation, EDI is not at the centre of the conversation within ESOT. Thus, we should reflect on the reasons for this. The ESOT culture is characterized by a strong drive for innovation and by a professional, collegial, and friendly climate. The latter could be described as a culture of “niceness,” a feature which, understood in conventional terms, is obviously very important for the functioning of a social group. At the same time, however, if the wish to be nice (or the expectation that people should be nice) makes it difficult for some people to speak up when there is a problem, then “niceness” can have problematic implications.
According to Sommers [9], niceness is our “most fundamental social dysfunction”; in organizations with high ambitions, it can be toxic and disabling insofar as the imperative to be nice can potentially silence those who are not in power and thus maintain the status quo. Furthermore, niceness is powerfully reinforced by spoken and unspoken discourses that control who can speak and when, and whether this voice will be heard and responded to. Niceness could create barriers to honest and potentially uncomfortable conversations [10]—precisely the type of conversations needed to address the lack of EDI. Our data show that respondents feel that these conversations are needed to ensure that women, patients, professionals from BAME backgrounds, nurses and AHPs are equally represented within ESOT, in science and clinical trials. A small part of the results demonstrated the need to maintain the status quo through resistance to EDI and the overall purpose of this survey.
Questioning EDI imbalances is often viewed as disruptive, which in turn is considered the opposite of “being nice.” Encouraging others to “be nice” and not to “rock the boat,” however, can serve to ensure that people remain silent when they should speak out and to avoid addressing the issues they raise. By conducting this survey, a voice was potentially given to the whole transplantation community, which per se promoted inclusion and diversity. In order to embrace and benefit from EDI, people have to engage in uncomfortable conversations. This requires the development of skills in initiating and facilitating respectful discussions, and inclusive leadership to drive change [11].
In environments shaped by niceness, speaking out can involve considerable personal risk: challenging the status quo can be taken as breaching the code of niceness, causing the exclusion or marginalization of those who speak out. The survey responses were confidential; thus, no codes could be violated. However, the lack of representativeness among the respondents might reflect a culture in ESOT where underrepresented groups perceive a barrier to speaking up.
The literature suggests that cultures of niceness disproportionately affect people from minority groups. Perlow [12] argues that niceness is not harmless or benign and instead positions niceness as a racialized and gendered tool used to disguise power relationships and a powerful means to silence and oppress people of color. This should be evident to many healthcare professionals because, despite the mantras of EDI that are often prominent in the statements of professional healthcare organizations, we still see widespread inequity and lack of inclusion.
The findings of this survey are mainly in line with previous research [1, 5]. Thus, it might be fair to argue that we have a clear picture of the challenges related to EDI in the transplant community. Deliberate actions are warranted to address the status quo, including encouraging honest (and sometimes uncomfortable) conversations to promote a culture change within the Society; addressing the lack of diversity in the Society’s leadership at all levels, with particular attention to the Executive Committee; developing easy and accessible tools to maintain persistent awareness of EDI as well as to prevent unnecessary bias as presented in Table 2.
TABLE 2 | Examples of tools to raising awareness about equality, diversity and inclusion when planning learning, scientific meetings or communication.
[image: Table 2]This study has several limitations. In the context of EDI, it is problematic that most respondents identified themselves as White and that minority groups were underrepresented. We did not ask if respondents were ESOT members or whether they were familiar with ESOT as an organization. Respondents unfamiliar with ESOT may have opted to skip the question or respond neutrally (neither agreed or disagreed). Even so, EDI concerns were clearly outlined by the respondents. Despite the option of providing open-ended answers there was limited room for in-depth elaboration of perceptions or statements. Nevertheless, the data were rich and provided an extensive number of meaning units illustrating the engagement for EDI aspects in ESOT. Almost 300 professionals from 38 countries might also be viewed as a strength, providing a broad representation of healthcare cultures. To be true to the qualitative method we deliberately chose not to quantify the number of perceptions in each category to emphasize the quality of the content. One purpose of the survey was to increase awareness and create engagement and as such the aim can be considered achieved.
In conclusion, this survey provided ample suggestions on how to raise awareness about EDI in ESOT. The number of proposals on how to improve the current situation suggests a strong motivation in the transplant community to work in a context where EDI is consistently on the agenda. Since the survey was held in 2021, ESOT has made efforts to improve EDI, for example, by ensuring gender balance in the scientific program committee and faculty of the upcoming 2023 ESOT congress. ESOT’s vision statement includes aspirations to “promote scientific advancement,” “deliver career advancement opportunities to all healthcare professionals” and “promote equitable access to transplantation and related therapeutic strategies.” Therefore, we feel that ESOT has a moral obligation to not only adhere to the EDI principles within all levels and activities of its organization but to also take a leading role in creating awareness and drive further change regarding EDI. This change requires a collective change of beliefs, values and attitudes within the transplantation community.
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In dynamic healthcare environments including the COVID-19 pandemic, it is paramount to communicate health recommendations expediently and clearly. Research has shown social determinants of health affect the impact of COVID-19 on abdominal transplant recipients, but there has been less research on the effect of language proficiency. This is a cohort study of time to first COVID-19 vaccination among abdominal organ transplant recipients in an academic medical center in Boston, MA between 18 December 2020, and 15 February 2021. Cox proportional hazards analysis of time to vaccination by preferred language were adjusted for race, age group, insurance, and transplanted organ. Among 3001 patients, 53% were vaccinated during the study period. Language preference other than English was independently associated with delay to vaccination (0.64, p = 0.001), on adjusted analysis. In addition, Black, Hispanic and other race patients were less likely to be vaccinated than white patients (0.58, 0.67, 0.68 vs. reference, all p < 0.03). Language preference other than English is an independent barrier to solid abdominal organ transplant recipients’ access to timely COVID-19 vaccination. Equity in care should be improved by providing targeted services to minority language speakers.
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INTRODUCTION
Limited English proficiency (LEP) is increasingly recognized as an independent barrier to timely healthcare access and optimal outcomes (1–3). In the context of the dynamic COVID-19 pandemic, healthcare communication with the public is vital for timely access to testing, treatment, and vaccination. Prior research has established that patients with LEP, even within racial groups, have increased risk of contracting COVID-19, and of needing hospitalization after a positive COVID-19 test (4–6). A rubric has been proposed for improving clinical care of patients with LEP who test positive for COVID (7). However, it can be difficult to determine the contributory effect from various social determinants of health as patients with LEP may also have socioeconomic barriers to accessing timely healthcare.
Solid organ transplant recipients have been shown to have an elevated risk of testing positive for COVID-19, and of morbidity and mortality from the effects of the virus (8,9). Fortunately, these patients often receive long-term follow-up care from their transplant institution and thus are connected to a healthcare institution and hence more likely than the general population to receive targeted healthcare communication. Vaccinations against COVID-19 received U.S. Food and Drug Administration Emergency Use Authorization on 11 December 2020, but doses were limited. Abdominal solid organ recipients were identified early as a priority group to vaccinate. Abdominal organ transplant recipients receiving care at an academic medical center in Boston, MA were notified of their eligibility by email notice from their transplant team at the medical center in English and Spanish on 22nd January 2021, and paper notices were mailed, starting the same day. These vaccine doses were available for administration only via the academic medical center, as this was prior to vaccine availability in community-based vaccination centers. This study analyzes factors that affected time to vaccination for solid organ transplant patients upon vaccine eligibility, to assess for a disparity in access to timely vaccination among this immunosuppressed population who has established care with the transplant care team.
MATERIALS AND METHODS
Data Source, Inclusion, and Exclusion Criteria
Abdominal organ (kidney or liver) transplant recipients receiving care at an academic medical center in Boston, MA were examined through the institutional electronic medical record (EMR) in this study. Patients were included who had a liver transplant, kidney transplant, or both organs. Patients were excluded if they did not have contact with the transplant care team in the past year or have missing data.
Primary Variables
Patients’ preferred language was the primary independent variable and was divided into two groups, English or language other than English. Date of first dose was used as the primary end point. Start day was the date the first participant in the study population received their first vaccination dose, 18th December 2020. In Massachusetts, COVID vaccinations began 15th December 2020 with healthcare workers, then were extended in stages to care facility residents, elderly and those with certain medical conditions including solid organ transplant recipients. Institutional medical interpreters were overloaded with clinical interpreting for the high census of inpatient COVID patients at the time, but the transplant clinic wanted to share this availability with patients as soon as possible. Bilingual clinic staff translated the notice into Spanish as this was the most commonly spoken non-English language among this population. Patients were notified of the availability of COVID-19 vaccine doses and their eligibility via dual language email and paper notices sent in both English and Spanish on 22nd January 2021. These vaccine doses were available for administration only via the academic medical center, as this was prior to vaccine availability in community-based vaccination centers. Patients were censored on 15th February 2021, which coincided with an institutional pause in vaccination due to decrease in supply.
Statistical Analysis
Factors associated with prolonged time to first vaccination in days were adjusted by the cox proportional hazard model, including sex, race, age group, insurance, and organ transplanted. Races were grouped into white, Black, Hispanic, Asian or other race. The other group includes patients who identified as other, multiracial and those whose race was unavailable. Patients’ primary insurance was grouped into private, Medicare or Medicaid. Significance levels were all set at p < 0.05, two-tailed. Statistical analyses were performed using Stata software, version 15.1 (StataCorp, College Station, TX).
RESULTS
There were 3,001 patients that met criteria for inclusion. Nearly 7% of patients had LEP, and the most commonly preferred language other than English among those patients was Spanish (60%) (data not shown). Just over half of the study population (53%) was vaccinated during the study duration. Median date of vaccination was 29th January 2021, 7 days after notification and 42 days after the first patient in the cohort was vaccinated; presumably the few patients vaccinated prior to notification were part of another eligible group such as healthcare providers. The marked increase in vaccination rate then coincides with notifications (Figure 1).
[image: Figure 1]FIGURE 1 | Cumulative incidence of COVID-19 first vaccination among abdominal transplant recipients, by race and preferred language.
On unadjusted analysis, patients not yet vaccinated were significantly more likely to have LEP, be younger, have Medicaid insurance, and identify as a race other than white (Table 1). The cox proportional hazard model of vaccination during the study period demonstrated that patients with a preferred language other than English were less likely to be vaccinated (0.64, p = 0.001) during the study duration, even after adjustment for race (Table 2). Black, Hispanic and other race patients were less likely to be vaccinated compared to the white group (0.58, 0.67, 0.68; all p-value<0.03). When the population is split into groups by race, there is a trend to reduced access among non-white patients with LEP (Figure 2). This is most pronounced in the Black, Asian and other race groups, though the 95% confidence intervals overlap in all but the Asian group. A difference between LEP and EP (English proficient) patients’ likelihood of vaccination was not observed among Hispanic patients.
TABLE 1 | Unadjusted comparisons of study population.
[image: Table 1]TABLE 2 | Adjusted regression, likelihood of vaccination during the study time.
[image: Table 2][image: Figure 2]FIGURE 2 | Hazard Ratios of Time to First COVID Vaccination by Race among Abdominal Transplant Recipients, comparing English as Preferred Language to Other Language Preferred.
DISCUSSION
This analysis demonstrates that LEP is an additive barrier to accessing timely COVID vaccination that exacerbates the well-documented disparities related to race. Since at the time of this study vaccines were only available via the medical institution, and this population has established care with this institution, there is less heterogeneity than with community-based vaccination and the general community. Undergoing the process of transplantation and follow-up care can provide a degree of healthcare literacy (10) that further decreases the heterogeneity of social determinants of health in this population. While social determinants of health can be difficult to change, our study suggests a potential intervention by the medical community to address the disparities experienced by patients with LEP. Greater than 95% of the LEP Hispanic patients in this study speak Spanish (data not shown), the authors speculate that the reduced disparity among Hispanic abdominal transplant recipients compared to the other non-white races may reflect the impact from the notice being emailed out in Spanish as well as English. This observation suggests the possibility that language support could ameliorate the impact of racial disparity in this population. The potential impact of language support is further suggested in Asian patients, who did not receive language concordant notices. In that case, Asian patients with LEP were less likely to be vaccinated than EP Asian patients and white patients. This suggests that outreach expanded to provide language concordant communication to these patients could improve timely access to care. Though the number of white patients with LEP was small, there was no difference in time to vaccination compared to white patients who speak English, raising concerns that the disparity related to language proficiency predominantly disadvantages transplant patients who are not white. As prior research has argued, there is an onus on the health system to improve access for these patients in an effort to reduce disparities, with potential methods including patient navigators reaching out with medical interpreters, language concordant communication materials, and involving community organizations to develop outreach to these underserved patients (11). The effects of race and language are likely to be even greater in the general population, compared to the post-transplant population in this study. Vaccine availability has improved in the United States, but remains limited in many areas of the world, and these findings suggest attention to the impact of limited proficiency in the local primary language on access to timely vaccination in global communities. These findings regarding disparities in access to timely care merit broader study to determine if there is an exacerbating impact of language proficiency as an independent barrier to access to other important components of healthcare for patients who do not speak the local majority language. In the meantime, efforts should be expanded to provide patients consistent communication in their preferred language.
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In the last few years, innovative technology and health care digitalization played a major role in all medical fields and a great effort worldwide to manage this large amount of data, in terms of security and digital privacy has been made by different national health systems. Blockchain technology, a peer-to-peer distributed database without centralized authority, initially applied to Bitcoin protocol, soon gained popularity, thanks to its distributed immutable nature in several non-medical fields. Therefore, the aim of the present review (PROSPERO N° CRD42022316661) is to establish a putative future role of blockchain and distribution ledger technology (DLT) in the organ transplantation field and its role to overcome inequalities. Preoperative assessment of the deceased donor, supranational crossover programs with the international waitlist databases, and reduction of black-market donations and counterfeit drugs are some of the possible applications of DLT, thanks to its distributed, efficient, secure, trackable, and immutable nature to reduce inequalities and discrimination.
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INTRODUCTION
Since the first kidney transplantation in 1957, transplantation emerged as a novel exciting discipline focused on innovative encompassing drug design, translational medicine, surgery, and ethics (1).
Besides medical innovation, in the last few years, innovative technology and healthcare digitalization played a major role in all medical fields. For instance, electronic medical records (EMR) changed daily practice, providing the future chance for big data analysis and artificial intelligence application (2). To ease this digital revolution, a great effort has to be made by the national health system (NHS) to manage this large amount of sensitive data, paying maximum attention to security and digital privacy, a novel human right recognized by the United Nations (3). Among all patients, the security and digital privacy of the people on the transplant waiting list and also post-transplantation is even more urgent due to the amount and nature of the data (e.g., donor data). Moreover, this cohort of patients represent a population small enough to safely evaluate the application of novel technology in clinical care.
In light of this, a great effort has been made by the local transplant program coordinator to design a transparent and fair organ allocation system and to overcome illegal practice (4) with a centralized system and centralized data storage (Figure 1). Despite cryptography, centralized database systems are more prone to cyberattacks and hacking, like the last ransomware attack on COVID-19 vaccination registration portal in 2021 in Lazio (an Italian region) (5). Moreover, COVID-19 itself determined a further decentralization and increase in telehealth assessment (6–11). In order to solve some of these issues, blockchain technology has been proposed as a possible solution by several authors (12).
[image: Figure 1]FIGURE 1 | Centralized database system. In a centralized database system all the information are stored in the centralized database where the different transplant units (nodes) upload the data from donors, recipients, and clinical outcome. Centralized database are more prone than other technology to cyberattacks and hacking.
Blockchain technology, designed by a mysterious author named Satoshi Nakamoto in 2008, defines a peer-to-peer distributed database without centralized authority (3). Initially applied to the Bitcoin protocol, blockchain technology offered trustable decentralized electronic cash transactions without any validation from trustable third party (TTP) institutions.
Specifically, a blockchain is a record of a peer-to-peer transaction made by linked transaction blocks that are immutable and shared in a network. Every node of the network has a copy of the distribution ledger, defined as “a type of database which is shared, replicated, and synchronized among members of a network. The distribution ledger records the transaction, such as assets or data, among the participants of the network.”
Blockchain can be classified according to the accessibility of the distribution ledger as public, private, and permissioned blockchains. A public blockchain is anonymous and any user can have a copy and participate in confirming a transaction, whereas, in a private blockchain, the distribution ledger is controlled by the owner who regulates all the aspects of the network and can even change the content of the blockchain itself. Permissioned blockchain represents an intermediate solution where an organization supervises the admission of the individuals, the allocation of the distribution ledger to individuals, and the permission to confirm transactions.
Figure 2 shows a simple distribution ledger (blockchain) made by N blocks. Every single block contains data (N) (e.g., money transactions, supply chain data, medical data, etc.) with timestamps, a hash of the previous block (n–1), and a hash of what is contained in the block (hash n–1 plus data of n). The security of this protocol lies in the hash that links one block to the next one. If any data is changed in the block, then the hash created for the block and the next one will be incorrect. Due to the distributed nature of the blockchain, if any data modification is made, any node that has a copy of the chain should modify accordingly to maintain coherence in the sequence, a highly unlikely situation in the public and permissioned blockchain (high Byzantine fault tolerance). Finally, the sequence is secured by another mechanism: Proof-of-work (POW) consensus. PoW consensus represents a time-consuming mathematical function that is required prior to validation of the block as a deterrent for malicious access. After blockchain spread several different alternative to PoW have been designed to reduce energy and/or time consumption (13). Figure 3 shows all the workflow required to add a block to the distributed ledger.
[image: Figure 2]FIGURE 2 | Simple Blockchain model. Distribution ledger technology (DLT) is a type of database which is shared, replicated, and synchronized among members of a network. DLT is made by single different blocks which contains the data recorded in the DLT. (A) Simple Blockchain model. Every cube represents a different block. Any single block after the first is made by 2 different hashes and the data, as shown in the figure. A hash function is any function that can be used to map data of arbitrary size to fixed-size values and is produced during the Proof-of-Work to ensure sequentality of DLT. Any block from the DLT contains the hash from the previous block and the hash of itself. Block hash is calculated by the data contained in the block, and the previous hash (as shown in dotted line) (B) If the data contained in the block is changed (e.g., Block#3) the block hash (hash#3) will change with a denial of the block based on the incorrect association between blocks.
[image: Figure 3]FIGURE 3 | Blockchain workflow sample (from left to right). A node in the blockchain submits the request to create a new block with an amount of data (supply chain; cryptocurrency transaction; medical record), namely Block (n). Block (n) is made by the node to contain the hash from Block (n–1), hash (n–1), and the data. Block (n) is transmitted to every node of the network without hash (n). Hash (n) for Block (n) is calculated from the data in the block [hash (n-1) plus the data] in every single node through the Proof-of-Work (PoW) (so-called mining) to avoid malicious entities. Every node validates the new block Every node receives the reward for the PoW and the Block (n) is added to the blockchain.
Beyond the birth of several cryptocurrencies emulating the Bitcoin experience (14), several non-medical industries started to apply the blockchain technology in several fields, thanks to the sustainability, and the lack of central agency in several supply chains in perishable goods, such as fish, or non-perishable goods such as diamonds (15). Regarding medical data, the promising experience of the Estonian NHS to secure EMR with blockchain technology demonstrates its technical applicability in medical fields.
Taking into account these non-medical and medical experiences, the aim of the present review is to establish the future role of blockchain and distribution ledger technology (DLT) in the organ transplantation field. In order to help transplant physicians to familiarize the DLT technology. Table 1 summarizes some of the non-medical vocabulary used.
TABLE 1 | Non-medical vocabulary used in review.
[image: Table 1]MATERIALS AND METHODS
Search Strategy
A systematic review was designed to analyze all the early experiences of DLT in trasplantology and was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (16). The protocol of this systematic review was registered in PROSPERO (CRD42022316661). A systematic literature search of Medline, Web of Science, and Cochrane databases with the following search string: (“blockchain” or “distributed ledger technology”) AND (“transplant” OR “graft”) was carried out on 29th April of 2022, and additional manuscripts were retrieved from reference lists of included studies and relevant reviews. Moreover, a grey literature search was performed through Google to find other resources available.
Results have been imported in Mendeley 1.19.8 (Elsevier, Netherlands) to remove duplicates. Bibliographic citations of included studies have been manually searched to identify other studies that filled the review’s inclusion criteria.
Selection of Studies
Two reviewers (MM and MP) worked independently to screen the titles and abstracts of identified citations, and subsequently, the full texts of potentially eligible studies. Disagreements between reviewers were resolved by discussion and with the help of a senior adjudicator (AA).
Data
Eligible studies were all English manuscripts regarding DLT application in organ and tissue transplant, even partially. Manuscripts regarding other specialties were excluded from the study.
RESULTS
Literature Search and Study Characteristics
The systematic search strategy identified a total of 13 publications that were included in the narrative review (Figure 4). None of the publications enlisted were registered as clinical trials. Therefore, due to the lack of a clinical outcome and paucity of data, a narrative review was designed to underline both already designed and putative future applications of DLT in transplant care.
[image: Figure 4]FIGURE 4 | Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) flow diagram demonstrating the process of study selection in the review.
Preoperative Assessment
Deceased Donor Organ Allocation, DLT, and the Internet of Thing (IoT)
Organ allocation systems encompass all the processes involved in organ distribution across a region to ensure fair and ethical distribution across patients on the waiting lists (17–19). Currently, to our knowledge, at least six different models of DLT for organ allocation were described in the literature by Jain, Ranjan et al., Dajim et al., Lamba et al., Alandjani, and Daniel et al., (14, 20–24). In their manuscript, Jain focused his work on different DLT models (OrganChain) for organ allocation namely Scheme A (Matching organ inside the Blockchain) and Scheme B (Matching organ inside the Blockchain), with Scheme A resulting in superior generating fewer blocks (22). To evaluate the performance of their blockchain-based system, four variables were evaluated: maxed batch time out, max block size, endorsement policy, and transaction rate (25).
Another peer-to-peer and secure protocol network was presented by Ranjan et Al. and called Interplanetary File System (IPFS). IPFS aimed at reducing the price of uploading donors’ and patients’ EMRs. DLT presented was secured with double hashing (14).
Notably, Dajim et al. focused their work on overwhelming the issue of their current donation and transplantation system in Saudi Arabia (lack of transparency, data security, and privacy) (23). Prevention of black-marketing issues in organ donation and transplantation was the main objective of the model provided by Lamba et al. (24).
The other studies published by Alandjani, and Daniel et al., focused their work on the development of DLT and their evaluation on IoT, consumption, scalability, and gas consumption (20, 21). All the distributed allocation systems are designed on Hyperledger fabric, a Linux Foundation open source project (26), or Ethereum, a decentralized, open-source blockchain with smart contract functionality. DLT applications in organ allocation are summarized in Table 2.
TABLE 2 | Summary of the Organ allocation system developed.
[image: Table 2]DISCUSSION
Deceased Donor Organ Allocation, DLT, and the Internet of Thing (IoT)
Organ allocation systems encompass all the processes involved in organ distribution across a region to ensure fair and ethical distribution across patients on the waiting lists (18, 19). The importance of ethical organ allocation lies in the huge number of patients in the waiting list; it has been calculated that every 12 min a new name is added to the organ waiting lists and that an average of 21 patients die due to lack of organ availability every day (21). Due to the increasing demand for organs and the inadequacy of organ procurement, every country designs its own allocation rules trying to balance inequality among patients (utility model) and transplant benefit (net life-years gained) (19).
For instance, in Italy, deceased kidney donor allocation includes a regional level where several factors such as waiting time, age, human leukocyte antigen (HLA) match, % of panel reactive antibody (PRA), defined regional-based or national-based renal urgency, combined transplant, and pediatric priority are taken into consideration (18).
Another example of deceased organ allocation is the model for deceased liver distribution among countries in the Eurotransplant program. In the Eurotransplant model, liver donors are allocated first internationally to high urgency status patients or to those with an approved combined organ status, and then on a national basis, where allocation is recipient-driven or center-driven, depending on local rules (27). In the latter case, “match MELD,” AB0 blood group rules, predefined center, and donor profile criteria (age, weight, virology, split, etc.) for a particular recipient, and time from the listing are all taken into account prior to organ offering (27). “Match MELD” consists of the highest value between “lab MELD” or “exceptional MELD.” “Lab MELD” is calculated according to the Model for End-Stage Liver Disease (MELD) (28) with international normalized ratio (INR), bilirubin level, and serum creatinine. The latter, exceptional MELD, can be requested under certain circumstances when patient severity is not well described by lab MELD with the disease list repeatedly revised (27).
However, despite the wide application of complex allocation system, in some countries, the lack of a connecting platform could ease illegal practices or illegitimate methods in some hospitals (14). It has been calculated that 5%–10% of kidney transplants performed annually are currently through illegal practices, such as organ trade, and organ tourism (29). Moreover, illegal organ donation lacks all the preoperative assessment of recipient and donor to reduce possible side effects, oncological and infective risks (30, 31). Under these circumstances, fair organ allocation is an ethically compelling need in order to prevent harm to patients and on transplant program reliability worldwide.
Hence, DLT technology could provide a useful tool to resolve these issues, providing an efficient, secure, distributed, trackable, and immutable framework to promote organ allocation and donation (14, 21). Firstly, the DLT model through decentralization and without a centralized source could determine a sharing model to cope with such security threats and anonymity of data transactions (21, 22). A possible model for DLT in organ allocation and listing may be represented by a permissioned blockchain network where regulatory authority can easily control the access in the network. Permissioned blockchain rely on a governance structure (in this case regulatory authority) that controls access and enforces rules. In this specific blockchain network commonly are implemented alternative computationally intensive consensus mechanisms compared to PoW, because of the degree of trust among the different nodes. In a permissioned DLT, regulatory authority, as in centralized network, are in charge of responding to incident including cyber threats and as in a centralized network they can control access (13).
Due to the nature of the DLT, this model could determine other advantages in the organ procurement process in terms of auditability, which is immutable and can be easily reviewed by government auditors (22). However, while some authors may argue that the immutability of DLT could represent a limitation of this system in case of data entry errors, eventual data entry error may be correct by regulatory authority in private/permissioned blockchain (15). Moreover, Data entry error may be easily reduced by application of Internet of thing (IoT) technology, and machine-to-machine communication (M2M) (21). IoT is defined as a network of physical things linked to each other by means of the Internet (32), while M2M is a particular system where machines communicate without human involvement, avoiding human manipulation and securing organ allocation system (21). In fact, some of the above-mentioned organ allocation systems require biochemical variables such as PRA, INR, and bilirubin level, which can be updated directly from the laboratory in the distributor ledger, while clinical variables could be updated by medical wearable devices (21, 33), or radiological or radiomics variables could be directly uploaded from Picture archiving and communication system (PACS) (Figure 5). Finally, another potentiality of DLT decentralized nature is the lack of TTP institution for its legitimacy, leading to a real international DLT-based organ procurement network, not restricted to national borders (22). Table 3 describes the pros and cons of different systems to manage organ allocation in a centralized network, public DLT, and private/permissioned DLT (23).
[image: Figure 5]FIGURE 5 | Application of Internet-of-Things (IoT) and Machine-to-machine (M2M) protocol to update the clinical value for organ allocation and patients’ waiting list. A new clinical variable is collected from wearable devices, non-wearable devices, hospital laboratory, Picture archiving and communication system (PACS), or any other facility in the hospital. The new data is transmitted in the local network between two different nodes (machine) without human interaction (M2M communication). Prior a new block request the clinical variable is integrated in clinical score (e.g., MELD score). Lab, laboratory; PACS, Picture archiving and communication system; IOT, Internet-of-Things; M2M, Machine to Machine; MELD, Model for End stage Liver Disease.
TABLE 3 | Different characteristics among Centralized, public DLT, and Permissioned DLT.
[image: Table 3]Limitations of the current application are social perceptions about DLT in the medical fields, the possible conflict with European legislation, and the lack of standardization of EMR among different facilities (34). In fact, despite the promising application of DLT technology in the Estonian NHS, application of DLT in EMR is limited and scares, therefore further evidence are needed. Regarding the latter limitation, EMR standardization among different facilities could promote some benefits in terms of sharing information between different centers, and enhancing medical information migration between different providers besides transplantation (22). Finally, European privacy legislation may represent a limitation for the implementation of DLT technology in medical information technology. The General Data Protection Regulation (GDPR) is a European Union law applied from May 2018 to safeguard personal data, and privacy of European citizens (35). GDPR regulation, which was written when DLT were mostly used in cryptocurrencies and their further application were not applied in medical or other uses, introduces the “right to be forgotten” (13). In order to solve this dilemma several authors and companies are currently working to solve this paradox, with different solutions from a legal agreement between participants in a private/permissioned blockchain or improving anonymization of the data in the DLT (13).
Expanding Living Donor Pool Through the Application of Blockchain on Crossover Programs
Despite the application of expanded criteria, deceased donors or marginal kidneys in dual kidney procedures (36, 37), it has been calculated that fewer than 25% of the waitlisted patients are transplanted because of organ shortage (38). To overcome the chronic organ shortage, kidney donation is routinely performed in one-third of patients from living donors. Moreover, besides increasing the donor pool, kidney donation from living donor determines better recipient and graft survival (39).
Despite these benefits, up to 30% of patients with a possible willing living donor are not compatible with their donor, due to blood type incompatibility and previous sensitization against donor HLA (39). To overcome these limitations, different strategies have been developed as kidney paired donation (KPD). In KPD programs, an incompatible donor-recipient pair is matched with one or more pairs. In the simplest form, two incompatible pairs are matched to each other. More complex transplant chains involve a deceased transplant donor which can initiate a donation cluster. The organ is returned to the deceased donor waiting list patient at the end of the donation cluster (Figure 6). In this scenario, larger a database is needed to identify multiple pairs to increase potential transplant leading to a logistically challenging organization.
[image: Figure 6]FIGURE 6 | Kidney donor paired (KDP) program example. From left to right: an incompatible pair is matched with another pair; three different incompatible pairs are matched; another example is made with a deceased donor which can initiate chain donation, donating to a transplant cluster. The donation cluster may end at another donation cluster or at the deceased donor waiting list, with the end of the donor chain. KDP, Kidney donor paired.
Under these circumstances, DLT could represent a great opportunity to create an international waitlist database to increase the chance of a KPD and to activate kidney donor chain (2). DLT decentralization could guarantee transparency, trustworthiness, and auditability by any node of the network (21).
Supply Chain
Drugs
Immunosuppressive therapy after allograft solid organ transplantation is required to prevent rejection and preserve organ function (40–43). Various combinations of currently approved agents are needed to obtain the patients’ tailored regimens to balance adequate immunosuppression with drugs’ side effects (44–47) through continuous titration to reduce their side effects due to their narrow therapeutic index (48–51). In this light, a reliable drug supply chain is even more urgent due to the risk of counterfeit medications.
Counterfeit medications represent a major public health concern that severely impacts human lives and treatment outcomes besides transplantation. It has been calculated that, one out of ten medicines in developed countries and 1%–2% of all the drugs consumed in developed nations are counterfeit. The World Health Organization (WHO) includes products in counterfeit medications if those products are deliberately and fraudulently mislabeled with respect to source and/or identity with a difference in the package, without active ingredients, with different declared dosage, with toxic excipients or contaminants, and if active ingredients are not declared on the label or not authorized (52, 53). These factors could easily determine toxic and irreversible effects on the body and reduced graft survival.
A pharmaceutical supply chain comprehends several nodes in an end-to-end process arising from the active medication ingredients through manufacturing and delivery to patients (48, 54). As for other applications, DLT could represent a valuable opportunity to design a shared, permissioned, trusted, and decentralized platform that guarantees security, privacy, accessibility, transparency, and scalability for supply chain stakeholders (53). DLT application in drugs supply chain traceability could determine real-time tracking, improve inventory management, minimize courier costs, identify issues faster along the supply chain, and reduce errors (15).
Organ Transport
As for the drugs supply chain, donated organs could be considered a unique, high-value item. Moreover, organs as for blood products or other medical products, require stringent transport characteristics such as transport time, temperature for transport, and regulatory transport compliance policies which can be tracked in a DLT (15, 54). A proposal to apply DLT to the organ supply chain is the link of the organ with a Non-fungible Token (NFT). NFT is a non-replicable token that relies on a DLT to prove its unicity and authenticity, enabling the chance to obtain a real-time auditability and trackability of organ donor in the path from the donor to the recipient (Figure 7) as theorized for blood transplant by Booth et al. (55).
[image: Figure 7]FIGURE 7 | Example of Non-fungible Token (NFT) application on donor organ supply chain. NFT: is a unique digital identifier that cannot be copied, substituted, or subdivided, that is recorded in a blockchain, and that is used to certify authenticity and ownership. In the present case NFT ownership is tracked to record the different phases of the supply chain from the donor to the recipients. After registration of the donor’s will, the donor’s clinical information is registered and NFT is generated and linked to the organ donor. During the transport NFT ownership is transferred through the supply chain with the organ, to obtain a real time tracking. NFT, Non-fungible Token.
CONCLUSION
In the XX century, transplantation arose as a stimulating and innovative medical field, which required an enormous effort in various medical disciplines (immunology, infectious disease, genetics, molecular biology, surgical technology, intensive care, etc.). Improvements in transplant outcomes have brought about numerous clinical and ethical dilemmas, and their solutions allowed development in medical knowledge even beyond the transplantation field (56). It is, therefore an ethical duty of the transplant community to continue to embrace innovation and overcome the limits of current systems in every medical aspect.
Currently, medical digitalization is a reality that requires all transplant personnel to play a leading role. Among the several innovations that Information and Communication Technologies could bring to transplant clinical practice, DLT could soon become of pivotal importance in overcoming some limitations of transplant programs. DLT technology, thanks to its security and scalability, could boost transplants’ programs and the reduce black market, allowing a real integration between different national health systems with real-time auditability, thanks to its distributed, efficient, secure, trackable, and immutable nature.
It is safe to assume that government-backed institutions could be extremely prudent regarding an innovation such as DLT. A supranational-based initiative by transplant physicians is needed to raise attention to the several innovations DLT could bring into transplant programs, with dedicated study groups to unveil the DLT pandora’s box. It has been calculated that 55% of healthcare applications will have adopted DLT for commercial deployment by 2025 (13). Being competitive in the future will not only be a matter of keeping pace with clinical and translational research, but also a matter of becoming leaders of technological advancement. The transplant community should thrive to get involved in the action; hence, we believe that we should not only familiarize ourselves with DLT but also look for alternative solutions to data management to drive the innovation that DLT can offer.
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Medical professional environments are becoming increasingly multicultural, international, and diverse in terms of its specialists. Many transplant professionals face challenges related to gender, sexual orientation or racial background in their work environment or experience inequities involving access to leadership positions, professional promotion, and compensation. These circumstances not infrequently become a major source of work-related stress and burnout for these disadvantaged, under-represented transplant professionals. In this review, we aim to 1) discuss the current perceptions regarding disparities among liver transplant providers 2) outline the burden and impact of disparities and inequities in the liver transplant workforce 3) propose potential solutions and role of professional societies to mitigate inequities and maximize inclusion within the transplant community.
Keywords: liver transplantation, equity, diversity, inclusion, professional societies
INTRODUCTION
Over the last few years, medical professional environments have seen a change with increasing workforce diversity due to immigration as well as exponential growth of women and minority populations among medical trainees. The positive impact of diversity is well recognized, and it is promising to see the evolving knowledge and research in this area (1–28)1; yet, many professionals continue to face discriminations related to gender, racial background, sexual orientation, or inequities in terms of access to leadership positions, compensation, or professional promotions. Active plans are thus needed by transplant stakeholders both at global and institutional scales to reduce discrimination and to promote female and minorities access to leadership positions. The current review focuses on the burden and impact of disparities and proposes potential solutions to mitigate these inequities.
CURRENT PERCEPTIONS ABOUT EQUITY, DIVERSITY, AND INCLUSION AMONG LIVER TRANSPLANTATION PROFESSIONALS AND THE IMPACT OF DISPARITY AND INEQUITY AMONG LIVER TRANSPLANTATION WORKFORCE
According to a recent survey by the Equity, Diversity, and Inclusion (EDI) Committee of the International Liver Transplantation Society (ILTS), 35% of liver transplantation (LT) professionals reported a form of discrimination (1). The reasons for very low rates of woman leadership are consistent across the reports (2–5). A survey by the ILTS EDI Committee, which included 243 transplant centers globally, reported that only 32 (13.2%) had at least 1 woman as the director of LT, chief of transplant surgery, or chief of transplant hepatology (6) while another survey found that woman leadership was present in only 8% of 856 transplant programs globally (1) (Figure 1). Lowest woman leadership was in transplant surgery followed by hepatology and anesthesia (14.2% vs. 20% vs. 32.1% respectively, p = 0.046) (1). Disparities are also notable in the academic sphere, affecting the proportion of female professionals and minorities represented in senior authorship and transplant journals’ editorial boards (7, 8).
[image: Figure 1]FIGURE 1 | Global distribution of woman leadership in liver transplantation—adapted from Aguilera V et al. (1).
Female surgeons face obstacles, not only in leadership but also advancing their technical skills; as surgeons they are more commonly assigned as assistant surgeon as opposed to being primary surgeon for complex cases; consequently, they end-up having overall less case numbers within the same specialty or less cases for complex cases (9–11). They also face obstacles based on societal perceptions and not having supportive systems for an equitable career growth (9–11). In relation to these issues, the high incidence of attrition experienced by early-career abdominal transplant surgeons is concerning (12). Similarly, while there is wide variety in hepatology workflow and compensation, a burn out percent of 35% among trainees pursuing careers in transplant hepatology is alarming (13).
Effect of Race and Country of Origin on a Career in Liver Transplant
There is evidence to suggest that African American and Hispanic individuals are underrepresented in the field of medicine compared to their representation in the general population (14–16)1. For example, in the United States (US), African American and Hispanic individuals make up approximately 31% of the overall US population. Yet, the American Medical Association (AMA) reported in 2020, that approximately only 7% of all active physicians in the US identified as African American, and approximately 8% identified as Hispanic or Latino (14–16)1. On the other hand, among the surgical directors of LT programs, only 16% were Hispanic or African American (4). This disparity can be due to a range of factors, including social and economic disadvantages, lack of equitable access to educational and training opportunities compared to other groups, and discrimination. It is also possible that a person’s country of origin could impact their potential career in LT, depending on the availability of educational and training programs in that country and the existence of LT in the healthcare system. However, recent initiatives by multiple transplant societies to recognize transplant training of international graduates and offer them equal opportunity for training and certification processes would help to mitigate the disparities among international trainees. The impact of complete or relative lack of EDI in the field of LT can be quite consequential in hindering career development, limiting creativity and innovation among providers affected by this unfortunate reality. Therefore, it is important to recognize and address these issues to promote diversity and inclusion in the field of LT and ensure that individuals from all backgrounds have equal opportunities to enter and excel in this field for the betterment of LT as a specialty, us as a scientific community and importantly our patients.
HIGHLIGHTS OF THE ILTS EXPERIENCE
In reviewing the ILTS data, over the last 5 years (2017–2022), the female participation rate was 25%–31%, highest years being 2021 and 2022 at 31%. For the 2022 conference, although 21% did not specify their field, female participation was 45% in hepatology, 44% anesthesia and critical care followed by 20% rate in surgery. With the leadership and society efforts, female moderator and female speaker rates went up gradually and annually from 20% to 37% and 21% and 36%, respectively, between 2017–2022 (Figures 2, 3). Similarly, gender distribution of accepted abstracts reached 30% in the last year (Figure 4). Given 30% of total female attendance to the entire conference, speaker and moderator rates of 30% is a clear demonstration of the equitable representation of female participants in ILTS meetings which should be taken as a role model for all professional societies. Regarding country representation, six countries (USA, China, Republic of Korea, Turkey, United Kingdom, and India) accounted for between 50% and 57% of the total attendance in the previous 5 years (2017–2022), which may be reflecting limited access from underdeveloped countries to international medical conferences. Obviously, size of the country and total number of transplant programs would directly impact the participation to meetings. Regardless, attendance from Africa or the rest of the Asian continent remained low relative to North America and Europe. This is one of the areas ILTS and EDI committee is currently working on. For instance, in 2020, ILTS conducted an educational outreach initiative to help develop educational activities focused on the needs of specific regions around the world. The initiative is called the ILTS Regional Expansion of Advanced Learning (REAL) project. The aim of this initiative is to reach out to the different regions, mainly underdeveloped areas, where LT education is much needed, via educational programs tailored to what the key opinion leaders expressed (in prior surveys) as topics or areas of needed learning in their regions. REAL Asia was launched in 2020, REAL Latin America in 2021 and more recently REAL Africa 2022; representing a good example of the collaboration between the educational committee and EDI committee to maximize inclusiveness in educational initiatives.
[image: Figure 2]FIGURE 2 | Gender Distribution of ILTS congresses speaker roles.
[image: Figure 3]FIGURE 3 | Gender Distribution of ILTS congresses moderator roles.
[image: Figure 4]FIGURE 4 | Gender Distribution of ILTS congresses accepted abstracts.
Representation of women participants can be augmented both by encouraging more female professionals to participate in scientific events as well as encouraging the professional societies to be more inclusive of women in organizing committees and nominating them for moderator or chairperson roles and encouraging male professionals to recognize the achievements made by women in this challenging field. It is not a question of gender but a question of having the same unbiased opportunities within the given field.
STRATEGIES TO INCLUDE YOUNG PROFESSIONALS IN TRANSPLANT SOCIETIES
With increased representation of younger members in the field (17), they seem to be integrating into medical societies by creating subgroups or specific subcommittees in the various specialties. This can provide a good opportunity for younger members to establish their footprint as well as gain leadership skills. This would also serve to rejuvenate professional societies with new creative ideas. On the other hand, there needs to have mentors at the society level who can understand the expectations and needs of these of young members (18). ILTS founded the Young Investigators (YIs) subcommittee bringing together a variety of specialties that have expertise and training background in LT.
Online surveys have proven to be a tool used and appreciated by younger age groups (19). Despite several limitations in health epidemiology, they remain a valuable instrument for exploring trends (20). The role of online resources has become prominent in recent years and YIs rely upon online clinical resources in their practice (21). Even the use of social media has become very popular in the field of liver disease (22). In this respect, ILTS offers a wide range of online resources for its affiliates, stratified by macro-areas of interest (anesthesia, surgery, hepatology). Specifically, ILTS has promoted the Vanguard Committee. This committee’s mission is to promote the participation of younger members of the LT community in all ILTS activities, and to guide the society in responding to their educational and professional needs. Scopes of the committee include: to organize the part of the annual congress dedicated to YIs; to select the best published clinical and basic science research papers during the calendar year for the Vanguard Awards; to contribute to the Scientific Content in the monthly ILTS Newsletter; to assist in social media profile management and to lead monthly ILTS Vanguard Webinars on complex cases in LT.
Solutions to Mitigate Inequities and Maximize Inclusion Within the Transplant Community
Multiple medical professional societies have initiated programs to improve diversity, equity, and inclusiveness for physicians and allied health professionals in recent years. These ongoing efforts have been developed as disparities ranging from work compensation (23, 24), manuscript publication conference speaker representation, academic promotion, to leadership position have all been identified in the field of medicine (25–28). The heightened awareness on racial and gender disparities has urged professional societies to be the physicians’ voice and organize the physicians to unite in the front of combating discriminations. In the field of LT, ILTS is no exception on being a driving force to fight against disparities and inequities.
LT is a unique medical field that integrates various medical specialties, and ILTS serves as a unifying entity that encourages collaborations between these physicians from different countries all over the world. In 2017, the ILTS created the Equity, Diversity, and Inclusion Committee to promote equity, diversity, and inclusion in LT. Since 2017, the committee has been utilizing the DMAIC (Define, Measure, Analyze, Improve, Control) (28) approach of Six Sigma to overcome the complex tasks of finding impactful EDI initiatives to reduce disparities among women and other racial or gender minorities.
When issues were raised after gathering feedback from the ILTS members, the EDI Committee defined the opportunities for improvement. Once the focus of each EDI project was identified, granular data were gathered to provide measurements of the existing issue. Subsequently, the data were analyzed to understand the scope of the problem and to determine the root causes of the issue. From each EDI project, the data gave ILTS the insight on how to reduce disparities and improve diversity. Whenever an initiative was put forward, ILTS EDI Committee continued to monitor progress after each project implementation to ensure success and look for other routes to further increase project impact. The data obtained from the EDI committee initiatives resulted in series of recommendations aiming to mitigate gender and racial disparities in LT practices (Table 1).
TABLE 1 | Proposed international society initiatives to decrease disparities.
[image: Table 1]CONCLUSION
Significant disparities exist in the field of LT at multiple levels from leadership to training to societal representation. These disparities can have a remarkable impact on career development of the affected LT professionals. As ILTS and other international societies continue to provide initiatives, the support should be extended to local institutions aiming to mitigate inequities, strengthen the networking among underrepresented providers, and enhance optimal clinical practice, academic promotion, and leadership development in the field of LT.
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Blockehain: Blockchain is a record of a peer-to-peer transaction made by linked transaction blocks that are immutable and shared in a network
Distribution ledger: a type of database which s shared, replicated, and synchronized among members of a network. The distribution ledger records the transaction, such as
assets or data, among the participants of the network.

Hash: A hash function s any function that can be used to map data of arbitrary size to fixed-size values. In the blockchain technology is sed to ensure the sequentialty of the
data in the blockchain.

Internet of thing (1oT) technology: a network of physical things linked to each other by means of the Intemet (16),

Machine-to-machine communication (M2M): a particular system network where machines communicate without human involvement, avoiding human manipulation and
securing organ allocation system (18).

Non-fungible Token (NFT): is a unique digital dentiier that cannot be copied, substituted, or subdivided, that is recorded in a blockchain, and that is used to certfy
authenticity and ownership.

Proof-of-work (PoW) consensus: a time-consuming mathematical function that is required prior to validation of the block as a deterrent for malicious access. Figure 3
shows all the workflow required to add a block to the distributed ledger.

Ransomware: is a type of malware from cryptovirology that threatens to publish the victim's personal data or permanently block access 1o it nless a ransom is paid
Trustable third party (TTP): an entity which facilitates interactions between two parties who both trust the third party; the Third Party reviews all critical transaction
communications between the parties, based on the ease of creating fraudulent digital content
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levels
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OR 95% CI p

Medicare/Medicaid 048 0.30-0.76 0.002
Male Sex 238 1.53-3.70 <0.001
SVI quartile

2 (053-0.75) 059 0.30-1.13 0112
3(0.76-0.81) 104 0.64-1.71 0.864
4(>0.81) 1.00 0.59-1.69 0.994

Bold value indicates the male sex favored liver transplantation (OR 2.38; 95% CI,
1.63-3.70). Medicare/Medicaid insurance payor decreased the odds getting a liver
transplant (OR 0.48: 95% CI, 0.30~0.76).
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Five core questions when formulating cases for problem-based learning

1. What is the learning outcome from the case?
2. What happens if the person/patient in the case has another sex? For example, changing from a man to a woman

3. What happens if the person/patient in the case has another name? For example, changing from Steve to Ahmed

4. What happens if the person/patient in the case has another next of kin? For example, changing from a female spouse as a caregiver to a male spouse
5. What happens if the person/patient in the case has another profession? For example, changing from an office executive to a carpenter or baker

Five core questions when planning a scientific meeting or a webinar

1. What is the learning outcome from the meeting?
2. Is there a balanced gender distribution among possible presenters and moderators? The gender balance should be at least 60%/40%

3. What happens if the keynote speaker is a woman instead of a man?

4.What happens ifthe person presenting research or keynote speaker has a profession other than that of a physician or surgeon? For example, changing froma physician or

surgeon to a nurse or an alied health professional
5. Would it be possible to include patients in the programme? If not, what would be the reason for this?

Five core questions when planning communication

1. What is the key message in the communication regarding equality, diversity, and inclusion?
2. What happens if the person on the screen or providing the message has a different ethnicity than White?
3. What happens if the person on the screen or providing the message has another sex? For example, changing from a man to @ woman

4. What happens if the person on the screen or providing the message s physically disabled or overweight?
5. What happens if a queer person delivers the message?
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Odds ratios (OR)

Male Sex 273
Private Insurance payor 22
SVI quartile

(Intercept) 0.16
2 056
3 1.09
4 1.09
Age 098

95% CI

1.70-4.52
1.35-3.70

0.03-0.78
027112
0.63-1.92
0.60-1.99
0.96-1.00

P

<0.001
0.002

0.025
0.108
0.756
0.769
0.061

Bold value indicates the male sex and private insurance independently favored liver
transplant (odds ratio [OR] 2.73; 95% Cl, 1.70-4.52, and 2.2; 95% Cl, 1.35-3.70,

respectively).
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Characteristics

Age
18-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65+ years
Missing

Gender
Female
Male
Non-binary
Prefer not to say

Country (>3 responses)
United Kingdom
Spain
Italy
France
Netherlands
Switzerland
Belgium
Turkey
United States of America
Australia
Austria
Finland
Mexico
Brazil
Germany
Sweden
Hungary
India
Russian Federation

Ethnic background
White
Asian: Indian
Mixed: White and Black African
Mixed: White and Black Cariobean
Mixed: White and Asian
Arab
Asian: Pakistani
Black/African/Caribbean
Asian: Chinese
Other / prefer to self-describe
Prefer not to say
Missing

Background
Physician
Surgeon
Nurse including specialist nurse
Scientist
Transplant coordinator
Patient
Allied health care professional
Pharmacist
Patient advocate
Ethics
Caregiver
Living donor
Other

Responses (%)

5(1.7%)
47 (15.8%)
108 (36.2%)
83 (27.9%)
48 (16.1%)
7 (2.4%)
1(03%)

166 (55.5%)
130 (43.5)
2(0.7%)
1(0.3%)

101 (33.9%)
43 (14.4%)
26 (8.7%)

17 (6.7%)

15 (6.0%)

10 (3.4%)
9(3.0%)
7 (2.4%)
6(2.0%)
5(1.7%)
5(1.7%)
5(1.7%)
5(1.7%)
4(1.3%)
4(1.3%)
4(1.3%)
3(1.0%)
3(1.0%)
3(1.0%)

248 (83.5%)
10 (3.4%)
3(1.0%)
2(0.7%)
2(0.7%)
6(2.0%)
6(2.0%)
5(1.7%)
1(0.3%)
12 (4.0%)
2(0.7%)
2(0.7%)

82 (27.4%)
71 (23.7%)
44 (14.7%)
27 (9.0%)
16 (5.4%)
15 (5%)
14(4.7%)
3(1.0%)
2(0.7%)
2(0.7%)
1(0.3%)
1(03%)
21 (7.0%)
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Preferred Language not English
Female
Race

Age

Insurance

Organ

n = 3,001

White
Black
Hispanic
Asian
Other/Mutt
<45
45-64
65-74
75+
Private
Medicare
Medicaid
Kidney
Liver
Both

Not Vaccinated
n =1,496

130 (8.7%)
606 (40.5%)
999 (66.8%)
196 (13.1%)

73 (4.9%)

88 (5.9%)
140 (9.4%)
310 (20.7%)
669 (44.7%)
389 (26.0%)
128 (8.6%)
727 (48.6%)
667 (44.6%)
102 (6.8%)

1,100 (73.5%)
354 (23.7%)

42 (2.8%)

Vaccinated

n =1,505

63 (4.2%)
571 (37.9%)

1,192 (79.2%)

113 (7.5%)
42 (2.8%)
79 (5.2%)
79 (5.2%)

211 (14.0%)

659 (43.8%)

501 (33.3%)
134 (8.9%)

780 (51.8%)

667 (44.3%)
58 (3.9%)

1,120 (74.4%)

347 (23.1%)
38 (2.5%)

p-value

<0.001
0.15
<0.001

<0.001

<0.001

0.81
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Preferred Language not English
Female
Race

Age

Insurance

Organ

n =3,001

White
Black
Hispanic
Asian
Other/Multi
<45
45-64
65-74
75+
Private
Medicare
Medicaid
Kidney
Liver
Both

Hazard ratio

0.64
0.95
Reference
0.58
0.67
0.93
0.68
Reference
1.24
151
13
Reference
0.87
0.76
Reference
091
0.87

p-value

0.001
0.31

<0.001
0.02
057
0.001

0.008
<0.001
0.02

0.02
0.05

0.15
0.42

95% ClI

051008
09to 1.1

0510 0.7
051009
0710 1.2
051009

1.1t01.4
1310 1.8
10t0 1.6

0810 1.0
0610 1.0

0810 1.0
06t01.2
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Event, experience and activity—Field notes

Meeting A

* Pre-meeting with event organisers, educated about scarcity of organ donation, educated on
key susceptibilty and severity messages, Committee members shocked as this was the first
time, they had heard this information, they wanted to do their best to support the issue

 Wrote article about the organ donation shortage in the native language and provided small
video reinforcing the key messages of severity and susceptibiity

 Published article 3 days prior to the meeting, prepared the audience, informed readers they can
join the ODR during the meeting in presence of expert for darification

182 inclviduals registered from an event attended by 400

Meeting B

* Meeting community leader in advance, before the event, educated on key susceptibility and
severity messages

e Community leader keen to promote the key message

* Advertised the facility of ODR registration along with his own special request for people to join
the register via social media and advertising material

e 134 individuals registered from an event attended by 200, people more wiling and already
informed

Meeting C
« Meeting with reiigious leader and discussion surrounding key susceptibiity and severity
messages

Gained access and permission to have 30 min during one of their religious group session
Religious leader introduced the researcher to the group and his positive view on organ donation
Religious leader willing to clarify religious concerns during education session ~more convincing
than health professional

15-20 min presentation on the topic by the researcher and 15 min question and answers, led
by the religious leader

« 18 individuals registered from an event attended by 26

Meeting D
« Researcher introduced to event organisers by Transplant patient, influentialin local association
« Group already aware of topic and impact of CKD from the patient belonging to their community
e Local champion (iransplant patient) enabled access to future events and endorsed education
e 46 individuals registered from an event attended by 70

Key rules of engagement

Pre-event meeting with editorial team
Identify key information to generate passion for cause

Publish information to increase awareness prior to an event
Influencer —South Asian Press

Pre-meeting with community leader
Educate key influential people to gain support for cause
Pre-event advertising via social media by the influential community leadier

Influencer —Community Leader

Pre-meeting with religious leader
Educate then gain support for cause and permission to access group
Endorsed by South Asian Scholar in respected position

Religious Leader available to support the education with positive religious
interpretation

Influencer —Religious Leader

Pre-meeting with local organisers to confirm purpose
Recommended by respected member of community
Use of “real” life experience—inside group supporter

Influencer—person with lived experience from within community
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Perceived
susceptibility

Perceived severity

Perceived benefits

Perceived barriers

Self-efficacy

Organ donation

Increase awareness of:

- CKD prevalence

- scarcity of ethnic organs

- time on waiting list

- blood and tissue typing

- overall plight of South Asian community

Identify level of risks to self, family and wider community

® Concerns over deceased organ donation, less active treatment by

medical staff to save own fe
Increased number of available ethnic minority organs incase needed by
individual, family or member of wider community

Reduced time on the transplant waiting list for South Asians
Increased number of South Asians receiving the optimum treatment
option of transplantation reducing the number on dialysis

“Gift of lfe” seffless act to help others fulfiling religious and cultural
practices —feeling of being a "hero”

Lack of knowledge and awareness of need and how to become ODR
Religious misinterpretation

Religious leaders and family elders

Poorly trained health professionals not culturally sensitive

Mistrust in health system to sustain fie of il person

Inappropriate cultural management of deceased donor

Possible cues for action

v Provide acourate information to increase knowledge

v Information on how to register on ODR

v Personal stories and experiences from real people to raise awareness

v Use of South Asian Media/TV

v Reassurance of best possible treatment by healthcare professionals
when dying

v GP recruitment or provision of information for ODR

v Reinforce message that donation will directly benefit ethnic minority
community

v Share and disseminate Fatwa advice to wider community—clarify
religious stance for different groups

v Engage local religious leaders to spread positive message, encourage
wider religious debate

v Cultural reassurance as to how a dead body is managed when donating
an organ

v Educate families and in particular elders

+ Peer education or education by a person who understands and belongs
to the South Asian community

v Sustained education programs (maybe earlier in schools/universities)

v Training/education of whole team of health professionals on Souith Asian
aulture and religion to ensure effective communication and trust

Encourage individual confidence in own decision making, confidence to make appropriate decisions for next of kin, and wider commurity
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Participants’ Transplanting centre Referral centre
characteristics N=11 N=8

Sex
Female (F) 6
Male (M) 5 3

o

Ethnicity
White 10 4
South Asian 1

IS

Cinical Role
Nephrologist
Transplant surgeon
Transplant co-ordinator
Specialist nurses

orw s
~ro0w
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Study

Country
HCPs number
Type

Focus

Overlapping
themes
Recommendation

Shilling et al. [43]

UsA
18

Focus group
Patient level barriers

Medical mistrust Knowledge Risk
perception

Further research on tailored
educational program

Sandal et al. [44]

Canada

16

Semi-structured interview

Barriers in discussing LDKT with patient

Language, Cultural barriers

Policy changes to inform health delivery systems of
targeted and effective intervention

Bailey et al. [45]

UK
15

Semi-structured interview

Development of multicomponent intervention from
existing interventions

Cultural barriers and resource iimitations

Evaluate the muiticomponent intervention in RCT
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Study

D
ESKD treatment [7)
36]
B4
35)
(48
Access to the 36]
transplant waiting
ist
84
[£5]
Likelihood of 49)
transplantation
[47)
Outcomes of 50]
transplantation
Transplantation 151]

and non-refusal
rate to deceased
donation

Italian
area

Nationwide

Lombardy

Lazio

Piedmont

Lombardy

Lombardy

Lazio

Piedmont

Nationwide

Nationwide

Nationwide

Piedmont

Study design and
analysis

Retrospective cohort study
(2007-2016); on native-
bom (1 = 328) and RFPs
(n = 120). Logistic
regression analysis

Survey study (2015) of Pts
with ESKD (1 = 7,463) of
whom 8.41% (n = 628)
were non-EU-born.
Unadjusted descriptive
analysis

Retrospective cohort study
(2004-2012); KT eligibilty
and WL registration rates of
immigrant (1 = 365) and
native (0 = 4,411) Pts with
ESKD. Unadjusted
descriptive analysis

Survey study across 19/
25 dialysis facilties; on
immigrant Pts (n = 93) with
ESKD on chronic dialysis
treatment. Unadjusted
descriptive analysis

Retrospective single center
study (1994-2001) on Pts
(n = 12) from developing
countries and 59 native Pts
with ESKD. Unadjusted
descriptive analysis

Survey study (2015) of Pts
with ESKD (1 = 7,463) of
whom 8.41% (1 = 628)
were non-EU-bormn.
Unadjusted descriptive
analysis

Retrospective cohort study
(2004-2012);of KT eligibilty
and WL registration rates of
immigrant and native Pts
with ESKD. Unadjusted
descriptive analysis

Survey study across 19/
25 dialysis faciliies; on
immigrant Pts (0 = 93) with
ESKD on chronic dialysis
treatment. Unadjusted
descriptive analysis

Retrospective cohort study
(2010-2020); on EU-bom
(n = 21,624), Eastern
European-bom (1 = 606)
and non-European-bom
(n=1,944). Competing risk
analysis

Retrospective cohort study
(2007-2016); on native-
bom (1 = 328) and RFPs
(n = 120). Logistic
regression analysis

Al adult deceased KTR in
Italy (2010-2015) followed-
up until death, dialysis or 5+
Years post-transplantation:
EU-born (1 = 6,346),
Eastern European-bom (n =
161), and non-European-
bom (n = 490). Joint
longitudinal survival analysis

Retrospective cohort study
(2004-2011) of brain
deaths and non-refusal
rates among immigrant
groups in Piedmont: 126/
178L (7%) brain deaths
among immigrant groups
from 43 diferent countries.
222/2914 (7%) Tx were
performed for immigrants
including iver (1 = 66),
kidney (n = 130), heart (0 =
21), and lung (n = 5).
Unadjusted descriptive
analysis

Countries of origin/
Ethnicity

South America [mother
(10%); father (7.5%));
Asia [mother (15%);
father (14.2%)]; North
Africa [mother (25.8%);
father (27.5%)); Central
Africa [mother (10%);
father (10%)). 82.5% of
mothers and 80% of
fathers of immigrant
chidren came from low-
or medium-income
countries

Eastern Europe (14.9%),
North Africa (25.5%),
Sub-Saharan Afica
(17%), Latin America
(11.8%), Asia (30.4%),
Oceania (0.5%)

Romania [ = 39
(10.79%)), Phiippines [ =
38 (10.4%), Egypt [
23(6.3%), Libya [ = 16
(4.4%)), Tunisia [n = 15
(4.1%),, Ethiopia [14
(3.8%)), Albania [12
(3.3%)), Bangladesh [12
(3:3%)l, Morocco [12
(3:3%),, France [11
(3.0%)), Serbia-
Montenegro [10 (2.7%),
Nigeria [10 (2.7%)}, other
(<10 Pts) [153 (41.9%))

Morocco (1 = 26),
Albania (n = 15),
Romania (1 = 9), Senegal
(n =7), Nigeria (1 = 5),
other (<5) (n = 31)

Philippines (n = ), Egypt
(n = 4), Morocco,
Mauritius, Sri Lanka
=1

Eastem Europe (14.9%),
North Africa (25.5%),
Sub-Saharan Africa
(17%), Latin America
(11.8%), Asia (30.4%),
Oceania (0.5%)

Romania [n = 39
(10.7%)), Phiippines n =
38 (10.4%), Egypt [0 =
23 (6.3%)), Libya [n = 16
(4.4%)), Tunisia [0 = 15
(4.19%)), Ethiopia [14
(3.8%)), Albania [12
(3:3%)), Bangladesh [12
(3.3%)}, Morocco [12
(3:3%)), France [11
(3.0%)), Serbia-
Montenegro [10 (2.7%),
Nigeria [10 (2.7%), other
(<10 Pts) [153 (41.9%))

Morocco (0 = 26),
Albania (n = 15),
Romania (n = 9), Senegal
{n =7), Nigeria (n = 5),
other (<5) (n = 31)

Asian [614 (31.6%),
Hispanic [297 (15.3%))
Sub-Saharan Africa [525
(27%), North Africa and
Middle East

508 (26.1%))

South America [mother
(10%); father (7.5%));
Asia [mother (15%);
father (14.2%)]; North
Africa [mother (25.8%);
father (27.5%)); Central
Africa [mother (10%);
father (10%). 82.5% of
mothers and 80% of
fathers of immigrant
children came from low-
or medium-income
countries

Asian (142 (29.0%)),
Hispanic (68 (13.9)],
African (135 (27.6%)),
North Africa and Middie
East (144 (20.4%))

Unspecifed

Age
group

Pediatric

Adult

Aduit

Adult

Adult

Adult

Adult

Adult

Adult

Pediatric

Adult

Adult

Main estimates

RFPs increased from 23% to
30.3% (o = 0.08) [period 1
(2007-2011) vs. period 2
(2012-2016)). RFPs were
younger (6.7 vs. 9.4 years,
p =0025) and less often
treated with preemptive KT
(3.3% vs. 13.4%, p =0.009)
than native-bom Pts. The
percentage of preemptive
KT increased from period
10 2in RFPs only (8.4%~
18.6%, p = 0.006)

Relative to EU-born Pts,
non-EU-bom Pts were
younger (Aged 4140 vs.
61-80), more often on HD
(93.1% vs. 87.7%, p <
0.001)and less on PD (6.9%
vs. 12:3%, p < 0.001), and
late referral [6 months prior
to dialysis (48%),

1-6 months (20.2%), over
the last 30 days (30.8%))

Compared with Italians,
imrmigrant Pts were younger
(63.8+16.3v5.68.7 £13.6),
more frequently women
(42.7% vs. 37.7%), HosAg-
positive (18.1% vs. 13.9%),
not vaccinated if HBY
susceptible (26.8% vs.
20.9%), late referral (34.9%
vs. 18.9%, p < 0.001),
suitable for KT (21.7% vs.
9.9%), with.higher survival
probabilty at 1 (91.9% vs.
84.7%) and 5 years (74.6%
vs. 51.5%) since dialysis
start (HR = 0.71; Cl 95%:
058-0.87)

At presentation, most Pts
were young (mean age 46 +
14 years), on HD (87%); late
referral (38%) or starting
dialysis in emergency (17%).
No difference in HCV, HBV
and HIV incidence relative to
natives. Most Pts had low-
level knowledge of Italian
(56%), were regular foreign
citizens (69%), temporary
foreign workers (19%), or
had a residence permit (9%)

Pts from developing
countries on dialysis differ
from the native dialysis
population in younger age,
causes of kidney faiure, late
referral, higher infection
rates (67%), and clinical
complications due to Pts’
visits to home countries. At
follow-up (45.3 +

32,0 months), 5 Pts
continued on HD, 2 were on
PD, and 4 received KT and
1aKTandLT.

WL registration (34.8% vs.
18%, p <0.01)non-EU-bom
vs. EU-bom

Unadjusted KT eligibilty
(81.2% vs. 20.5%, p = 057)
and WL registration (93.9%
vs. 91.6%, p = 0.43) of
immigrant and native Pts

Active status on the WL
(27%); in the process of
being evaluated (23%);
inactive (29%); not yet
considered for KT (46%)

LDKT adjusted relative
probabilty of non-
European-bom vs. Eastemn
European-bom 0.51 (95%
C:0.33-0.79; p = 0.002); of
non-European-born vs. EU-
Bom: 0.65 (95% CI:
047-0.82; p = 0.001)

Belonging to the RFPs
group was associated with a
significantly lower probabilty
of receiving a preemptive KT
[RFPs vs. native-bom (3.3%
vs. 13.4%, p = 0.009)

Compared to EU-bom
KTRs, in non-European-
born KTRs adjusted average
yearly eGFR decline

was ~0.96 mL/min/year
(95% confidence interval
148 t0 ~0.45; p < 0.001),
whereas it was simiar in
Eastern European-born
KTRs [+0.02 mUmin/year
(-0.77 10 +0.81; p = 0.96)]

The Romanian community
was the most favourable
towards donation (78.8%),
vs. Moroccan (25%) and
Albanian (33%) which were
the least favourable

Comment

5-Year Pt survival
[RFPs vs. native-bomn
(87.4%s. 89.7%,p =
0.35)), walting time to
KT (2.2 vs. 2.4 years
as a median, p =
0.45), and dialysis
modality survival did
not differ between
native-born and RFPs

“The distribution of
ethicity of immigrant
Pts was different from
the total foreign
population as
reported by census
data. Data were not
adjusted for potential
confounders

Only mortaiity risk was
adjusted for multiple
potential confounders

Social and relational
problems are more
challenging than
clinical aspects and
call for new
organizational models
to manage this
growing population
with ESKD. Rates
were not adjusted and
the study did not
report control group
data. A national
cohort study
controling for
potential confounders
is missing

Data were not
adjusted for potential
confounders

Data were not
adjusted for potential
confounders

Unadjusted rates do
not account for
immigrants being
younger and with
lower prevalence of
comorbidities
compared to EU
counterparts. A
national cohort study
controling for
potential confounders
is not available yet.

The study did not
report control group
data

Immigration status did
not affect the rate of
DDKT or permanent
WL withdrawal

5-Year Pt survival
[RFPs vs. native-born
(87.4% v5.80.7%, p =
0.35)], waiting time to
KT (2.2 vs. 2.4 years
as a median, p =
0.45), and dialysis
modality survival did
not differ between
native-born and RFPs

Adjusted 5-Year
transplant survival did
not statistialy differ
between non-
European-bom,
Eastern European-
bom, and EU-bon. In
those surviving
beyond 1-Year, it was
91.8% in EU-bom
(95% Ol: 87.1-96.8),
92.5% in Eastemn
European-bom
(86.1-99.4), and
89.3% in non-
European-born KTRs
(83.0-96.0)

Not all individuals with
an immigration
background have the
same non-refusal
rates. In contrast,
non-refusal rates are
lower in some ethnic:
minority groups
relative 1o others,
Studies are missing
regarcing refusal rates
at the national level in
Italy by immigration
background and
ethnicity. Studies
should determine the
multiple intersecting
factors underlying this
phenomenon

DDKT, deceased donor kidney transplant; €GFR, estimated Glomerular Fitration Rate; ESKD, end stage kidney disease; EU, European Union; KT, kichey transplant; KTR, kidney
transplant recipient: LDKT. Kving donor kichey traneplant: LT, fiver transplant: PD, peritoneal dialysis: RFP, resident foreign patient: WL, waiting lst.
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Term

Allostatic load
Cultural competence
Cultural humiiity
Cultural safety
Cisgender
Interpersonal racism

Implicit bias
Gender identity

Microaggressions

Personal pronouns

Socioecological models of health

Structural racism

Transgender

Definition

Cumulative long-term effects of exposure to chronic stress and its impact on an individual's physical and psychological
health

The abilty to understand, value, and respect people’s culture, customs, and belief systems as well s how they vary among
individuals or groups

An ongoing process and commitment to seff-reflection of one's beliefs and assumptions, and an openness to learning from
others. It also entails a recognition of power differentials between individuals due to privilege and oppression

Creating and cultivating an environment that values the cultural background and physical, social, and emotional safety of
others. It involves an awareness of one's personal culture and the ways in which this interacts with the culture of others
A person’s whose gender identity matches their sex assigned at birth. For example, an individual who was assigned female
at birth and seff-identifies and lives as a woman

Discrimination or bias towards an individual based on their skin tone and/or hair texture. This form of racism occurs between
individuals and can be intentional or unintentional

Having negative beliefs or assumptions about a social group that one is not consciously aware of

One's personal conception or sense of who they are in relation to their gender. Some people may self-identiy as a man,
worman, a combination of both, neither, or somewhere along the gender spectrum

Daily verbal and nonverbal slights, insults, or invalidations that are intentional or unintentional and communicate prejudice
towards aperson froma specific social group. For example, refusing to calla transgender man by his preferred pronoun, him
and instead insisting on using her

This is a way of referting to an individual without their actual name. Using the appropriate pronouns for an indivicual shows
respect for their gender identity regardless of what your assumptions may be about them

This model proposes that health is an interaction between multile environments of an indivicual such as the person’s
individual beliefs or personal characteristics (intrapersonal), exchanges with family, friends, and other support systems
(interpersonal), organizations (e.g., health care systems, workplaces), and other systems. Al of these different aspects of an
individual's social environment influence their health behaviors and outcomes

Societal expectations, laws, and systems that disadvantage or discriminate against certain racial/ethnic groups, thereby
limiting their access to resources such as education, employment, healthcare, and housing

Ageneral term for individuals whose gender identity, expression, or behaviors are different from the prototype of the sex they
were assigned at birth. For example, an individual who was assigned female at birth but self-identifies and lives as a man
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*Number of people who ded whil on the wallst over the total number of people who were on the wailst in 2019,

“Data from 2016 istead of 2018.
“Data from 2019, not 2018.

“Data from 2018 instead of 2019.
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Malaysia

Philippines

Myanmar

Strengths

- Highest actual deceased donors pmp
in SEA

- High HDI

- Second fastest growing GDP and GDP per
capita in SEA

- High goverment spending (%) on health

- Low out-of-pocket spending

- Highest rate of RTA mortality = high potential
for brain dead donors

- Highest rate of surgical workforce, beds,
neurosurgeons, and ICU beds in SEA

- Highest rate of transplant centres in SEA

- Decreasing IMR and MMR

- High access and safety of healthcare

- Very high HDI

- High GDP per capita

- High govemment spending (%) on
education

- Highly educated population (mean years of
school)

- Highest number of medical schools pmp

- Highest rate of physicians in SEA

- Good monitoring system for disease,
treatment, and organ donation activity

- Decreasing IMR and MMR

- High access and safety of healthcare

- High HDI

- Fastest growing GDP (80% 10 year
increase) and GDP per capita (57% 10 year
increase) in SEA

- Highest ratio of nurses to population in SEA

- Good education despite low GDP per capita
and low education expenditure

- Relatively fast-growing GDP per capita

- Medical professionals remain motivated and
hopeful, participating in ODISSeA and other
research contributing to finding ways to
increase organ donation in the country

- Lowest rates of actual deceased donors per
population means the greatest potential to
increase

Weaknesses

- Low level of population
education

- High prevalence of ESRD and
dialysis = high need for
transplantation

- Low levels of doctors and
nurses

- Excessive out-of-pocket
costs

- High prevalence of ESRD and
dialysis = high need for
transplantation

- High waitlist mortaiity

- Lowest level of physicians and
hospital beds

- Inadequate diseases,
treatment, and organ
donation activity surveilance

- High out-of-pocket spending

- Low HDI

- Low GDP per capita

- Low education attainment

- Low govemment health
spending (15%)

- High out-of-pocket
spending (76%)

- No private sources of health
financing

- Inadequate diseases,
treatment, and organ
donation activity surveilance

Opportunities

- Focus on organ donation for cost-
effectiveness, since so many people
require dialysis

- To address low levels of doctors and
nurses, either encourage more to enter
healthcare professions or use non-medical
staff as donor coordinators

- Infrastructure (transplant centres) is already
pretty good, so just focus on organizational
components to increase donor
identification and referral: consider Spanish
model donor coordinators

- Continue training physicians to be donor
coordinators by making more programs
available throughout the country

- Focus on population education through
educational campaigns to raise awareness
about organ donation

- Focus on organ donation for cost-
effectiveness, since so many people
require dialysis

- Reduce out-of-pocket spending by either
increasing government spending or
increasing access to private insurance

- Use nurses as donor coordinator to
compensate for the low levels of physicians

- Increase surveilance of supply and demand
oftransplantation along withlness to better
track progress

- Focus on education initiative for both the
general population and healthcare
professionals

Threats

- Population level
superstitions related to
organ donation (28]

- Slowest growing GDP
in SEA

- Issues with organ
trafficking and transplant
tourism [10]

- Political instability 56)

- Health-seeking behaviour
rooted in traditional health
beliefs [56]
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Parameters

No. of patients
Outpatients

Inpatients

Emergency

Minor and major surgical procedures
Dialysis sessions

Total Transplants from 1986
Radiology tests

Laboratory investigations

Medical Costs (3 millior)

Total staff

2011

770,478
202,456
33,743
92,102
66,146
187,284
3,208
203,216
6,145,004
43
1,440

2021

2,960,217
426,328
61,034
150,025
109,863
410,969
6,271
596,533
11,211,665
102
3,012
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Parameters Results

Overall Age (years, mean, SD) 2915 £ 1019
Adult > 18 (years, mean, SD) 3172876
Paediatric < 18 (years, mean, SD) 14.66 + 3.18
Spousal (years, mean, SD) 36,65+ 7.75
Pediatric up to 18 years (n, %) 988 (15.1)
Spousal (1, %) 601 (9.2)
Gender (n, %)
Overall Male (n, %) 5,154 (78.7)
Children Male (1, %) 712 (72.1)
Spousal Male (1, %) 510 (84.9)
Primary renal disease (1, %)
Glomerulopathies 1,361 (20.76)
Congenital/Urologic/Cystic 340 (6.19)
Hypertension 678 (1035)
Diabetes 102 (1.56)
Stone Disease 568 (8.67)
Unknown 3,504 (53.47)
Time on dialysis (months, median, IGR) 5 (QR: 3-10)
Donor Age (mean, SD) 34.28 + 9.67
Male (n, %) 3,600 (56.3)
Female (1, %) 2,863 (43.7)
Donor Gender
Paediatric Transplants, Females 571 (57.8)
Spousal Transplants, Females 510 (84.9)
HLA Match (0, %)
4-6 3,771 (67.5)
3 1,988 (30.3)
0-2 794 (12.1)
Panel reactive antibodies (PRA) (n, %)
0%-10% 6,083 (92.8)
>10% 470 (7.2)
Immunosuppression (n, %)
Induction therapy (ATG/IL-2) 1,120 (17)
iniial Maintenance (1, %)
Cyclosporine/Aza/Steroid 5,416 (82.65)
Tacrolimus/MMF/Steroid 668 (10.19)
Cyclosporine/MMF/Steroid 239 (36)
Tacrolimus/Aza/Steroid 555 (8.4)
mTOR Inhibitors 586 (8.9)
Acute rejection (n, %) 1,141 (17)
Post-Transplant Chronic infections (1, %)
Tuberculosis 937 (14.3)
Recurrent UTI 1,156 (17.6)
Hov 819 (12.5)
oMy 2,346 (35.8)
1 and 5-year Graft Survival (1, %)
Overall 6,553, 97% and 87%
Paediatric 988, 96% and 85%
Spousal 601, 97% and 85%
1 and 5-year Patient Survival (n, %)
Overall 6,553, 97% and 88%
Paediatric 988, 97% and 90%

Spousal 601, 98% and 88%
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